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Breezes

—A pleasant, cool-sounding word that
makes one think of skies and hills.

Breezes themselves may be hunted in an auto,
or climbed for in high places, but how wonder-
fully comforting the invention that carries the
breezes into the sultry office or home —to be
enjoyed without effort, at the turn of a switch!

This is the delightful modern magic wrought
by Electricity—a quick magic at a trivial cost %ur
you who turn the switch, but attained in today’s
perfection only by long labors of research and
development.

Twenty years of experience are behind the
G-E ELE 'FRIC FAN, the most popular, the
most widely-sold electric fan in the world. Its
oscillating motion, silently stirring the currents of
air most effectively and agreeably —in a way to
most ‘nearly approximate the breeze-flow of
nature—is only one of many practical features
that make it invaluable in the warm season.

And its Economy is suggested by the fact that, depending
on the size, it can be run from three to four hours for one cent
—and by the fact also that the beawiful balance of the mechan-
ism, which avcids noise, likewise avoids the wear and rtear of
vibration—thus assuring a long lifetime of service, Look always
for the fan showing the G-E trade mark on its face—at your
lighting company's or the nearest electrical dealer’s,

== The Guarantee of
' / LR Excellence on
& " Goods Electrical
[} Lo
| ¥ | 1
.8 1
Fo -
H 4 |I| I|I
e
i -y
Y
y .
-

G RAL ELECTRIC COMPANY
Sues Offices in all Lurge Cities  Langest Electrical Manufacturer in theWorld  gencies Bvmbere

R
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WOULD YOU GIVE

V24512 to LEARN
the AUTO TRADE

AS CHAUFFEUR OR MECHAMNICIANT

Then READ Carefully

Before taking your course I was working

in a factory at another trade. 1 am mow
repairing awtos, a5 per your E mpl-nv
nienl I'l:.n. and have more work tham l ]
can attend to. 1 made §10 for 8 hours” work ¥
vesterday. Thanking you for helping me with £
wour course and employment plan. T am, ":"m.u‘i -
truly, JoMN L. BORK, 973 Liberty St., Toledo, O, x
Have Just overhanled a ear with great success .
People told me a person could not bearn by mall, and =

1 will arlmie that it did have me gorssing when | first 2
read vour ad, bt 1 am now conveaced, The Werk- =

Ing Models and the Charts, etc., make it easier -
o by your aystem than any other way.—
E. A TUCKER, Charlotie, Mich.

If we PROVE to you that we have g

started hundreds of others into the:
repair business and as chauffeurs—who had nng

previous experience and who knew no more*
about an auto than you do right now —will you £
enroll ? — of course you would. Now the nexta
thing for you to do is to write me just as quick
as possible and LET ME PROVE IT.

H. M. F-tl'inl and B, T. 8 l.llll.'lnl. bul‘.lr gruduntes, are now ronning &
lhnfu ] r Shop at W
.mlt H. Willow 8t., H.nnl.:l:.i.r . Jd., 18 yenrs old, ressives 525
J. Herbin, Jamestown, Kans., was farming, but has now doabled
his mnd woll
Elf H_-qdilllul ,1almh"' “ﬁ, becama &Nf:ﬂluul chauffeur and
ow 1n [enver,

A. [ armery uf Wuhlma:l’.onﬂllu Pa., was in mnother fins of
H d-urmm dilmltlh&hﬂd'u\flhnlndmlm

1913 ENLARGED
and REVISED
COURSE — JUST
OUT. Price ad-

men Ch

a field that is

Illrhlt
| of testi-
|| menials,
| showin

Open a Ea]m.lr Shop of Your Own
BE AN AUTO MECHANICIAN
Wa con 8o thoroughly train yveou that vou can open a
repair shop or drive a car and make many times more =
than you are making now. Don't forget, we help you 3 a
get vour start with our Esgplovment Flan, if you want it.

DYKE’S NEW IDEA OF TEACHING!
BY MAIL WITH WORKING MODELS:

is something new. We use s/ working models — not just one &
buat _#oe. On these models yom get actual practice, soe the |
nctunl o k‘l‘H.IIIIIII:I and learn moré than yon conld from the suto =
itaelf —it's easy and quick. You don’t have to stwdy hord with S =
thi= EFRUEM — we foocd flirougd fhe ove— o wor ffir, We are the &

erigigaror: of the system of teaching by mail with modela We &

also nse charta — 280 of them and a 16 page manikin,  Onr 407
ingtroctions and Repairman’s ln-itrnumna are simplicity S
itse]f—simple us A B =

Our Employment Plan for Studentis:
- represents years of work to provide something that 3
no other school had, namely, & way for the gradoate to gep =
aequainted with aato and garage owners, to prove his ability
and to immediately secure profitable employment.

Mr. Dyke has been Ldentified as a pioneer inventor, ﬂuus-
man, ete, with the awto industry esince its beginning fw
originnted the first nnto supply co, and Fuhhnhrd the first ook
on antos in Amerien. Noother man with such experience s to-
day teaching others Andall the experience and inside informa.
tion of the anto business he has thus geined, is embodied in thi=
Employment Plan.,

WRITE TO-DAY for Details of
Employment Plan and THIS FREE BOOK

It is instructive and interesting—does not cost
you & cent snd places you under ne obligations
whatever—You need it for your own sake, not mine.
Do wait—there's no profit in waiting— WRITE
NOW and learn how you can obtain all this train.
ing for only §12, if you act immediately.

DYKE'S CORRESPONDENCE SCHOOL OF MOTORING =
Box 88, Roe Building, ST. LOUIS, MO. =

WARNING : Mr. Dyke is the Originator nnd Tnventor (Patent applied
for) of the Working Model Systems lor Teaching by Mail, 1f others
ciaim 1o give real models — have them prove 1L,

o
=
:z mdu-:l.‘!}' the world has ever I:nnwn f

ehuper yon may never hln l..:nin to get

ALY LA AQLINAT DAL L LUIN

Prizes Awarded

By Popular Mechanics Magazine in
the contest for our Young Readers
which closed March 31st, 1913

FIRST PRIZE %25
Joe V. Romig | : Allenmwm Pa.
* Amateur Mechanics' Combination Lathe '
SECOND PRIZE $15 ;

Edward Seija . 3
““How to Make a Water Mator ™

THIRD PRIZE %10
Florence Thomas . . Gordon, Ont.
“How to Make a Mechanical Camera "

FOURTH PRIZES OF §5 EACH

R.Bennett . . . . . . . . . . Pittsburgh, Pa.
" Magic Card Trick " e

Ehlcagn 1.

Frank Pfefferle . . . . . . . . Appleton, Wis.
" Bov's Cyclemobile ' i
W. P. Shaw o e G e Toronto, Can.
*Camp Loom**
Edwin Buhnen i .
Re-::urdmn Trlegraph L
Henry J. Marion_. Pontiac, Mich.
* Compass Time Chart"
Charles Leonard . . - St John, N, B.
Telepham Attachment "
Johnny Bauholster .
Etrawberr_v Rip:nur ]

. Chicago, Il

Gresham, Ore,

On account of there being five more contribu-
tions that deserved a fourth .prize we have"
made an extra award for these five as follows ;

EXTRA AWARDS $5 EACH
Mildred E. Thomas . . . . . . Gordon, Ontario

" Reflecting Device for \-'Lewmg Scenery from a
Car Window ™
. Ava, N. Y.

McKinley Wood . v AR T
* Mode] Turbine Boat "

VanceGarrison . . . . . . . . Bemidji, Minn.
* Muskrat Trap ™

David B. Lotz . . . . . . . . . &t Lonis, Mo.

** Match-Box Holder ™

Robert Havs . Siloam Springs, Arlk,
"Dil Burner for a Cook Stove Lk

Articles also have been accepted at
our regular rates from the following :

HONORABLE MENTION

Jolm N, Mahlmeister, 1. D, Keiley,
Brooklyn, N. Y. Yonkers, N. Y,
George F. Mace, Alen E. Andrews,
Rellevue, lawa Fiver, Mass.
Bennett Beaumont, Paul C. Blew,
Chicago, 11, _ Mahanoy City, Pa.
Geo. B, Riker, Clarence B, Hanson,
Ft. Wayne, Ind. ]"HE]‘IIJIITF. Mass,
Wavne Mutting, Spencer Hal
Minnea ||3, Minn. lia]timnre Md,
Jacoh Landa F. L. Matter,
L numnl.]-:. Ky. _ . Portland, Ore.
Henry Meuse, Edwin N, Harnish,
Readmg Mass. Ceylon, Can.
A. 5. Burrows, Thosz. Orin Mountain,
Iﬁ. ew Hritam, Conn, Cherryvale, Kan.
Park Snyder, Harold Robinson,
Conneraville, Ind, Suffern, N, ¥
H. W. ]. Langletz, Thomas Simpson,
Harrisburg, Pa. . Pawtucker, K. L.
John G. Wartt, F, E. Searl,
Roxbury, Mass, E. Lynn, Mass,
Carlos Harriaon, Harry Hardy,
Anderson, Ind. Whithy, Can.
Charles H. Roberts, E. C. Fuser, .
Calumet, Mich. _ &t Ignace, Mich,
Mrz.Harriet M.S Kerbaugh, Wm. R. Korman,
Allentown, Pa, N eillsville, Wis,
Austin Miller Geo. H. Plefferle,
Santa Bar\ura Cal, . Applerton, Wis.
5. Roberts, Knoxville, Tenn.
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- The Tower of Babel
| is Still Standing

O you realize that 4000 years after this most
D wonderful of all towers was built by the
ancients (according to the Book of Genesis
about 2400 B. C.) its seven stages still rise high
above the plains near the site of Babylon? Until
a few vears ago it had been known as the Mound
of Birs Nimrud when Sir Henry Rawlinson
discovered in one of the stages the inscribed
cylinders which made the identification possible.
Other expeditions uncovered many of the thousands
of curiously interesting records and documents
contained in the great work—

The Library of
Original Sources

now for the first time available to the general
public. By taking over the entire unsold
edition from the publishers we secured
it at an absolutely unheard of
1& bargain. So mow we can offer the few

\ remammg sets to POPULAR MECHANICS readers

AT LESS THAN IT
COST TO MAKE THEM

Send us the attached coupon AT ONCE, and we will tell how to get the Library

on EASY MONTHLY PAYMENTS, and mail you FREE a of rare documents.

Remember there are only a limited number of sets, so act‘a'iilckl{ Mail

mkml pnragnnw. You assume no obligation. No salesman 1 eal The
L]

THIS MARVELOUS WORK is revolutionizing modern thought. It's turning upside down
old notions and ideas, It gives the authoritative, rock-bottom sources of our knowledge on
ALL SUBJECTS OF HU INTEREST from the earliest {:lvlhza:mn down to to-day —
the inside facts which the average person has never even heard of,

OVER 100 RESEARCH SPECIALISTS spent 10 years gathering the contents of
thxs. gr-eat. work, Ancient and remote and forgotten civilizations in all parts of the
g were uncovered, and age-buried hieroglyphics on monuments, tablets, sun-

aked bricks and palimpsests yielded their secrets; untiring workers ransacked the
hidden literature of every age, ancient, mediasval and modern, to find the “ original
documents" that shaped the civilization and influenced the thought and life of
the world. Nothing like it has ever been attempted or thought of before.
You'll be amazed at the wealth of information this unigque library contains.

DO YOU KNOW that the old Eg‘y%la.ma 5000 vears B. C., had a Bille
which they called the " Book of th ead”? Do you know that the
Assyrian sacred literature gives the story of lhg Creation? Do you
know that books and newspapers were printed in Asia thousands of
vears before printing was invented by Gutenberg? Did YOU ever
read Columbus’ personal log of his great vovage—filled with
strange happenings and eminous forebodings? Do you know
that there occurred in Medizeval England a_great Socialistic
protest—the first of its kind ever known? Do you know by
what unique process Harvey demonstrated that the blood
does not stand still in the veins, as everyone then thought?
Do vou know who Machiavelli was, or what world famous
treatise he wrote?

YOLPLL FIND THEM ALL—and thousands of others
equally as curious and important—in The Library crf Drt nal
Sources. Every document is in the exact word
original, translated: every contribution is from the alactual
eyewitness or person who took part; every idea is in the
words of the thinker, investigator, discoverer or inventor.

JACH LONDON SAYS:—"'It iz a whole library in itself.
1 certainly never could spare these books from my shelves.”

10 sumptuous. massive volumes, bound in rich, deep red
Moroeco; full-page illustrations, pure silk htlﬂlﬂtnﬂt
printed in large, clear type on hand-made paper, gold tops
=—a triumph of the bookmaker's art.

<

Send mg the FREE
ook of rare diocu-
ments, showing curious
inscriptions of the Ancients,
and tell me of your easy pavment
offer. [ assume no obligation,
the book and all you send me is to
be Free, and no salesman is 1o call.
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PAD

Boston Garter

NEWJOBS
NOW OPEN .

Earn from $35 tn
$ 100 Weekly asa

TRAFFIC
MANAGER

Business firms everywhere now must have men who
are more than mere shi ':;I!plm-r clerks—men who under-
stand freight rates and Interstate Commerce—who
can take charge of newly cman:d traffic departments.

The cost of transportation is the greatest problem
of the age, rietors, Sales Managers and others
have been g‘l‘agp ing wﬂh this new Traffic situation,
which demands another kind of talent — men who
know Interstate Commerce —and thevy can pretty
nearly name their own price.

Mr. Blunder, the other day wrote “"SLOT
MACHINE" on his shipping ticket. Az a result of
this error im classification his company was over-
charged $2030.41.

The lowest legal classification, under the New
Government Freight Rate Systems, was ' Automatic
Chance Machines.” A Traffic Expert found the error.
The Traffic man makes $10,000 per vear, because he
earns it. The shipping clerk wasted two yvears' salary
in 10 minutes, because he did not know any better.

Only trained men can alwavs be depended upon
for lowest freight charges which affect the Profits
and the Selling Price of goods,

Lcﬂm ﬂ' H(IIIIE Without leaving your present

oition, JUSL uring four
gpare timea nt home, o few hoors & week, ander the direc.
I}Lp|| of pract ienl traffio moen who are right in the business,
von can guickly nnd easily master this new work,. We train
yon to handle the dally questions and problems you would
mueist in & Tratfic Ofce. We give you the fundamental
principles and post you on how to file cloims, check freleht
rates, rend tnriffa and assist the heads of the Lnsiness in
developing their business in competitive territory,
Get ready for the new pro-
S’End Inr FFEE Bmk fession created by the recent
United Btates Government Laws., Qualify :.'nurar" for n
finld not yvet overcrowded, whore the work in eray and
congenial, where prospects are great and where the pay ia
far sbove the iwverage. Any level headed man with good
COMIMON senss onn onsily master

- this traininge. We gladly mail o

= . ‘ frﬁ-lt; bn;:lc ani !I'ulll_‘l.-nrrwu]lan'lu

all who write, Got ready for

E n U P “ N ! the futaore. Matl this compon

LaSalle Ex. Univ. now, It will bring you all
Depl. 121, Chicago

information Free and at
Bend It off voday,

Am interesied in the new profession

— Traffic Management. Flease send

me Trafic Hook and full information ‘ “E
Free of all costs, ‘ Extension

University

onoe,

PRI 6 oo nm b i a i o b e g o 40 S i

‘ Dept. 121
U PATINN o e osvvems o bseeso s rsrrnnsnnnnnannns CHICAGOD
P TETEIEIEIRR L o o 3 0 i o o i
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The third

generation

of men are
now wearing Rubber
“The Boston” Button Clasp

HOLDS YOUR SOCK

SMOOTH AS YOUR SKIN

All styles of Boston Garter

Lisle 25¢c. EvErRYWHERE Silk 50c.
GEORGE FROST CO., MakERs, BosToN

= EARNAZSSAaY

Will vou invest £5 now in a complete AUTO COURSE, and
a little more as you earn it, if we prove we can make
vou a Chauffeur, Repairman, or Saleaman, and guarantee
You_an crpportumty to start in the business? Our 38 page
book and employment plan explains everything.

Write, encloging three cents in postage.

PRACTICAL AUTO SCHOOL, 68 Beaver 5., New Yaork, N. Y.

BAB“““ ¥ Make the whole family
®and all your friends

“just sneeze their heads off" without knowing
why, with Cache, the new long distance harmless

snufl. Gent anywhere for 10¢, 3 for 25¢, 1 doz. and spe-

chal premium for 90c, AMERICAN SUPPLY CO., §t. Paul, Minn.

Honk! Honk!

Send to-day for BOOK
How to Drive
a Motorcycle

and learn how to get the
best results from your
engine and the greatest
Fll.ensure when wyou ride.
TELLS How to make an
eagy start—5Styles of Mounting
—Driving on the level —Hill
climbing—How to take corners—
How to stop on the level, on hills
—Cooling the engine — Driving
with a side car— Lubrication —
Roadside adjustments and repairs
— Tires and tire troubles — Care of
the Motorcycle when not in use, etc,

The only

make with

Vet Sach

SPON & CHAMBERLAIN
123 P. M. Libarty St., NEW YORNK, U.S. A
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‘Che only Roofing

Jou can afford to use |

Face the roofing problem fairly and squarely. Can you afford a roohng
that requires constant coating? No matter how little you pay for such a
roofing it is an expensive proposition in the long run. In a few years your
bills for coating and repairs will amount to more than the onginal cost!
Roofing expense ends for all ime when you use

J=-IM Asbestos Roofing

Its first cost is the last cost. Being a/f sineral it contains nothing to tot, rust or deteriorate
in any way. Hence it never requires coating or graveling,

Made of Asbestos (rock) felt cemented, layer upon layer, with Trinidad Lake Asphalt, the
greatest waterproofing substance in existence. / ;

o J-M Ausbestos Roofing is lower in first cost than shingles, tin or slate—and 7 _
e cheaper than all other roofings on the cost-per-year basis. Gives perfect fire protection. Suitable
tﬂ'ﬂm]r Pp: of building in any climate. Easy to lay. Comes in rolls, in flat sheets, and in

i-up torm.

Id direct if your dealer can't supply you. Write our nearest Branch for sample of the
wonderful Asbestos Rock and Book No, 2971.

H. W. JOHNS-MANVILLE CO.

THaSE

Soags New York San Francisco
ﬂ.lhu:..!;m Hucluuﬂi Dietralt ﬁSE ESTUS Minneapols Cmaha Beaille
Baoston Cloweland Indissnpolls LELE Yew Orleans FPhiladelphia BL Lon'w
Buffals Dallss Eansas City méﬂmlﬂ Milwankes Pittshurgh Eyragess
THE CANADIAN H. W. JOHNSMANVILLE OO, LIMITED, Toronto, Montireal, Winnipeg, Vancoawer. §03

7 MAGIC Iris.nests

| Amatewrs supplied as well

Something New that Pays

as the greal Professionals = " "

Easy, interesting and entertaining, - « Parents, give your boy
M?s};ihr and asfunish your fﬁendﬁ. Tracllﬂ“eeri“g- the right start. When
farm work ia slack let

him study Gas Tractors and Engines with an estab-
lished Tractionecring School. Get him started in a
good job this summer., Tractioneering pave from

catalogue of wonders. FPrice

Uy Read & Covert, 821 E. 42d 5t., Chicage, lll.

i
|
; | Large, illustrated professional l uc

Learn to Play the Piano
By o Great MUSIC MASTER Courses

We are plano specialists.  We teach evervthing Tor the
Mail pltano.  Classes in Under Gradvate ancd Post Graduate
work now forming. MUSIC MASTER Courses meet
every need. We have pupils of all ages. Write for our FREE BOOK.
THE GERMAN AMERICAN CONSERVATORY OF MUSIC
HOW TEACHING FIANO BY MAIL
] Dept. R

Republic Building Chieago, 1.

WHEN YOU WANT ANYTHING AND DON'T
KNOW WHERE TO FIND IT
WRITE BUREAU OF INFORMATION,

POPULAR MECHANICS CHICAGO

$75 a Mo. to $10 a Day

in the busy seasons, Many become operators or
experts for tractor companies and travel. Many
become salesmen. Tuition low. Thorough lectures
and practical work on both traction and stationary
engines, Diploma. Summer term begins June 16th.
Special athletics — basehall, lake sports, etc. Write
Prof. C. 1. Gunness now.

INDIANA SCHOOL OF TRACTIONEERING

No. 40 Pine Lake Avenue, LA PORTE, INDIANA

Mo, ssa

i Get the Maefadden Course in Physical Cullure FRE K

If you will send us 25¢ for a 3 months’ nquipEinn to the
Physical Culture Magazine

;a we will send you Bernnrr Macfadden’s Complete Coanrse in Body-huilding absolutely frea. This conrse conslists of
aix lessong, each lesson accompanied by g n;mrt.. of ezercises, especially posed Tor by Mr. Macladden. No apparatos
of any kind is required. Every exercise 8 simple to perform, and wonderfully effective. In preparing th!ﬂ COULTES,
Mr. Macfadden, scknowladged the world over sa the zrmﬂh:!l“llJil!-'ﬂli'ﬂl culture instructor of all thme, hos otilized the
results of his experiments in body-building. covering n period of twenty years. You could not duplieste this course

elsewhere ot any price Why We Make This Unusual Offer?

We want to get you acquainted with the PRYSICAL OULTURE Magazine. We belleve if we can get & copy of this wonderfully intcrﬂtt:ﬂt
and inst ructive megazing in your hands you will become g remular subseriber. We don't enow how long we will eontinue this offer, so get
your oourse st onee before it ia too late. Just enclose 250, coin or stamps, and sy, **Send me your free course and Peyical Cultue for thres months.

PHYSICAL CULTURE PUBLISHING CO., 406 Flatiron Bldg., New York City
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earn Elecirlclty'

330000
a Month

Electricity is
today the great

motive power of the world. Its use
has extended to every phase of life and industry.

Thos. A. Edison says that the field of electricity
i3 in itz infancy—that electrical workers of the future
will discover uses for this great force now undreamed of,

Right now there are not enough electrical
engineers to fill the big paying positions open. Every day
our Free Employment Bureau has a call for Electrical
Engineers greater than we can fill. Therefore, we are
making a very special offer to students at this time,

Write today! Send the free coupon for our catalog
and free information.

We Teach You in a Short Time
—at Small Expense 1o ooy

: more electrical
engineers we are charging a small tuition fee, Your tools
and equipment of all kinds are furnished FREE by the
School. You may have easy payments if desired. Our
course of instruction is clear, simple and thorough. Our

Graduates demand handsome salaries. Don't pass up

this opportunity. M w t d

FREE TOOLS
for these Trades

Wa will fornish af]
the material and
toals you u=e in
taking our course

rini, ai v | Electricity Plumbing
small amount for

Eristion. Many of
our students eam
their e x u:rl.l an
whils ta tha
COUTED.

Bricklaying
Moving Picture Operating
Mechanical Drawing

We also teach the trades mentioned above. There are
unlimited possibilities in any one of these trades. When
you have completed our course vou will be in a position
to demand from 85.00 to $8.00 a day right at the start. Or

go in business for yourself and make from 3,000 to
35,000 a vear.

Send the FREE COUPON for
Catalog and Particulars

Mo obligntions on you at all Just fill out the
coupon and mail i€ today. ‘Take thia step
townrils suwccess. Let us tell you how you
can muaster electricity or any other profit-
able trade in a shore time — make n
bigger sncotsm thin ven ever dreamed
of making. Fill out the coupon
and mail it at onee,

L. L. COOKE, Director
Goyne National

Trade Schools
38-51E. lllinois St.
Dept. 119X

Chicago,
In.

L. L. COOKE,
Director

Coyne Nalional
Trade Schools

39-51 E. Illinols St,
Dept. 115X,  CHICAGO, ILL.

GENTLEMEN: Without any abli.
gitions oo me whatsoeder, please send
T fnm‘ school eatalog and full par-
tlculars of this offer to men —ALL FEEE,

ADDRFEAR (.0uass

Ilegse Mention Popular Mechanics
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s Now Taught by Mail in I8 Easy Lessons
“ Free Trial Enroliment

We positively puarantee to teach the world's
Bend Tor o
riticalara
oday and
Jearn how enaily vou
oin now hacome A

shorthand writer.
Learn RightatHome
in spare time. Personal ex.
pert instroction. Gump]et.e atenos

l.'lu"alo. and hun-
gru hig courses. Typewriters furp-
ed. Low cost, easy terms. Private

mdsm'ot.hcr
large cities.
s-e-. rotiarles and expert stenographors
make big money, If voueprn léss than & “E . week

write now for Free Trial Enrollment Offer and
Frf‘l: took telling of g eslaries and opportoni.
ties, Fomitioms evervwhere, AddressP, (. Box 10346,
Chicpgo University of Commeros, hll; rlr... o 1T
as a Watchmaker and Start Your Own Jewelry Business
Write me today! Let me explain cur plan whereby you can
become an expert wateh repairer in three months—making
§25 to §75 a week—and own vour own jewelry business. [ can

teach you—1I mean YOU—the whole watch repairing busi-
ness by mail. Write right now !

ROGERS, THURMAN & CO., 1560 Mallers Bldp., CHICAGD

WANTED—SALESMEN ANDSALESWOMEN

Hundreds of lﬁwa mitmm now npen mlninfm ﬂﬂll-lﬂ to

greatest system by mail complete in

18lessons, Costs nothing to make a
free trial of our wonderfully
simple home-study course. Sys-
tem taught by os now
B i:.rrt.-ad by more than & 000
mla.. iu.oludi 'pub]:u:
hoolein
tlenﬂ-r., Suntﬂe.

$5.000.00a year,

We wﬂluach:wtohanhlzh m'l‘:wahnz m-B-Iu-

woman by mailin eight weeka and assist you to secure & good tion

where you can earn wages while are learning Practical Saleg-

nram.hr{ Wn::d y for fullhﬂnrhm ars, and t.-en:iimou:.ith from hun=
mon WOImen W v laced in good mm

mh;olmwmm nn!:mt office) Dept. 129,

MATIONAL SALESMEN'S TRAINING ASSOCIATION

Chicage Mew York Eansas City San Franciseo Mew Orleans Toronto

Earn while learning. Most practical watch school.
Individual instructions, Gradoates m great demand. Book iree.
Chicago Schoel of Watchmaking, 63 E. Van Buren St., Chicage

LEARN JEWELERS' ENGRAVING

A high salaried and cosily learmed gght thorsughly by mall,. We will
mnﬁ the begmner hetter engravi mﬂn- can guin in years of rigid spprentice-
ahip, We will al=o improve the skill of any snaraver. S Tor our catalog

The Engraving School, 111 Page Bldg., Michigan Ave., Chicago. 1.

‘.'..--“llll’-.l'-ll--lIIlIIIII'-...III'IIIIIIII-.-III-.-.

NATIONAL AUTO SCHOOL

JUNE & READING RD., CINCINNATI, OHIO

GENTLEMEN :—Send free booklet telling how [ can become
an Expert Chauffeur or Repairman and be placed, at
once, in a GOOD-PAYING position. FM6

Name .-

Address .. - . e e
F‘lr you t,u cut 'I'.hll u-t ami !II.IL TDDAT

TSP ST RN P G S PR sEmE B A mE e

AN IS NI SN SN EENFNEEE AW
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HOW TO RUN AN AUTO

IS SELF-TAUGHT IN

AUDELS ANSWERS on
AUTOMOBILES

A New Book from Cover to Cover
LATEST — PRACTICAL— CONCISE — EXPLICIT —BEST

G i ks THE object of this book is to give, in the easiest

understood form, the infosmation necessary for the
A S proper operation, care and maintenance of an
U D EL automobile.

To adapt the book t ds the subj tt
ANSWERS is pre:?seantig inethe fD?I:]ﬂBé}}" LIECOS e Sbjcct Il

uestions and answers.
Technical terms are explained or made clear by the
wording of the answer, which is always brief and direct.
Any one of the definite chapters on Carburetters,
Ignition, Gas Engine Operation, How to Run an Auto-
mobile, and Overhauling the Car, Battery Troubles,
{ are alone worth the price asked for the 28 complete
CARE Y chapters contained in this book of 512 pages, illustrated
{ by 380 illustrations.
RUNNING

The form and size are such that it is convenient to
AND handle and study.
This book is a self-educator, hence: “he who runs
REPAIR may read” and improve his present knowledge of auto-
mobile engineering, and proficiency.
Handsomely bound in durable green cloth and full
A leather back.

NEW-YORK Audels Answers on Automobiles $1.50

A BOOK WORTH HAVING

“*Understand Your Car.” Explained in the Following Chapters:

1. Readvy Rein’:rence Index. 2. The Automobile. 3 The Gas Engine. 4. The Cyele of a Gas Engine. 5. Brief Qutline of Gas

ingine Principles. Cnulmgr ystems. 7. Fuels. ‘8. Carburetters. 9, Ignition. 10. Timing and Balancing. 11, Gas Engine
Operation. 12, l;_.lutch_c-l 13 ranamissions. 4. The Drive. 15. The Differential, 16, The Running Gear. 17. Tires. 18. Brakes.
19. Ball and Roller Bearings. 20. Lubricants and Lubrication. 21. Motor Cycles. 22. Electrics. 23, Electricity. 24. Dvnamos
and Motors. 25, Storage Batteries. 26. Methods of Circuit Changing. 27. How te Run an Automobile. 25, Ovwerhauling the Car.

NONE OTHER JUST AS GOOD
FREE EXAMINATION {7 Auddl & Co, 72 Fifth Ave, New York

biles, and, if found satisfactory, [ will immediately remit
vou $1.50, or return the book to you.

AUTOMOBILES

We don't want vou to take our word, or anyone else’s for it.
We are willing to send you the book without deposit. Use it seven
days in connection with your car. ‘Then send back the book or
remit $1.50. Could anvthing be fairer?

Cut out and fill in your name and address plainly al the bottom,
Place it in an envelope and mail.

This Book Will Speak for Itself : o 0 ern
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1

) Dicks

Are You Ambitious?
A Good Memory Means
Greater Earning Capacity

A good memory prompts accurate judgment and quick decision—
means clear, keen perception—develops concentration, seli-control and
direct line of thought—these make for greater success in any line of work.

You Can Be Trained To Remember Accurately

There’s no excuse for any man groping aimlessly )
for ideas, thoughts, facts, words—or forget- T -
ting names, dates, faces.

There Is no more excuse for & bad memory than for a
flabby musecle. You can be trained to be “forget proof,” to
make your mind a perfectly classified, Indexed and cross.
indexed filing system of facts, 8o that you can instantly com- - -
mand any fact, thought or argument. |

A perfect memory is not some wonderful, natural gift, the | |,
possession of a lucky few—it is simply a matter of training by ':’-_,l
systematic exercise just as you wouold exercise a muscle of the ' | --'|| ("
body to make it strong. Ll lll | £

Don't continue any longer trying to make something of
yourself with the millstone of a faulty memory holding youdown.

ITeachYouto Acquire a Good Memory Y

I will make you master of the thousands of subdivisions Tmining—Exercise.
of your memory 'sstorehouse of rich treasures of knowledge, thought and experience and
I can impart this instruction to you in a brief series of easy. enjoyable, interesting lessons
which you can gtudy at home in your epare time.

Ten Minutes Study Each Day Will Quickly Enable

You To Acquire This Training {5t Vo0 chciency and pro-

ductiveness generally. Thousands of enceessful men and women can tell you what my
memory course has done for them. Some can tell you how they owe their present efficien-
oy and snccess golely to this conrse. Othersnaturally bright, can tell you how my course
of study increased the value of their natural powers=brought them to present success.

What Students Say About the
.Dickson System of Memory Training

‘W.J. 8., Dalhart, Texas, writes: *'[ feel like thanking vou for the
way vou are helping me. Iam putting each lesson into practical use and
Teel that mind is expanding, that my brain is clenrer and that my health
is very much better than before taking up your study. I feel that you are
responsible for my succeas. '

J. T. M., Stafford Sprin Conn., writes: ""Am making good pro-
gress. Ithans always been very hard for me to get up before an audicnce
to speak or read, but sinee practicing your exercises it 18 no trouble to do
so. I feelquite at home in so doing.™

Memory Trainin

It is cortainl tif ving to receive a report like the following from
one of my uchnl.,ré? E\T}?u Bg;ella': “In the brief time of five months you have
made me an entirely new man. While I was lacking in faith in my ability
and compelled to work in a mill nine years, through your instruction I have
been able to quit that work and am engaged at present, as & salesman
with great success.""

These are but three of thousands of letters received from
thoroughly satisfied students,

From Mill
To Salesmanship

The man or woman who is emall In the wrong position can be big if put in the right

Write for my FREE BOOK,

My method is highly rec-
ommended hyhﬂBE.RT
HUBBARD, PROF.
DAVID SWING, and
thousands of others. Ten
minutes a day of your
spare time \rl-li give you
is training.

position. A good memory will place you on the right road.
‘How to Bemember."

Prof. Henry Dickson, Principal

on Schoeol of Memory
Chicago

Pleage Mention Popular Mechanios
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Women As Well As Men Need the
Dickson System of Memory Training

You've sympathized with the little girl who stuttered her ‘‘piece.’”’ But you’ve sneered
at the strong man or woman who stammered and sucked air and gurgled ice water and forgot,
and sat down in the kindly gilence. In the child it was embarrassment, but in the aduit it
was bad memory—and unpardonable.

The social as well as the business success of any man or woman depends largely upon a
good memory, Ewmg one the art of conversing interestingly.

My course has proven an invaluable aid to thousands of ¢lub women, social leaders, settle-
ment workers, teachers, professional and business women who were ambitions for self-

advancement by the best modern methods of self-culture and intensely
~., practical mental development.

“What the Dickson System of Memory Training Will

! This Dickeon Bystem of Memory Training is very simple. It puts
Dﬂ' Fﬂr YD“ your brain through a few easy exercises regularly.
You will be eurprised when you go about it the right way,
hqu uit_kty yourbrain responds—and at its wonderiul capacity,
Ten minutes a day, for a remarkably short period, will
Jl;,l'-\' TR ="=" give you this training—will teach you—
i To remember names and faces of people you meet.
}/ E To focus your mind instantly, to use effectively the
points of a business proposition.,
& rdTEE recall small but '}‘u.nl !ilnts of h?5|ncsﬂ withont
3 ardening the memory. o think on your fect.
You've pitied the Metle :
To commit a speech or toastto memory quickly, and
iel Wino Sompiot Bar placn, deliver it unhesitatingly in public or private.
To converse at social gatherings in natural, interesting way that wins friends.
Fo overcone gelf-comseiowsness, bashfulness and to apply concentration fo the
subject gt hand, To memorize for studies, examinations, ete.
* e “Bpeaking in Public" does not
H'ﬂw Tﬂ SPEﬁk In PUbI-IC'- plways mean addressing a large
andience. No one's position is such that he can afford to neglect the cultiva-
tion of the art ol expressing himeself clearly, logically and convineingly., You
may mean what you say, but unless you can eay it with the ring of sineerity
and the sparkle of truth you fail ut,t.t!rly. The man who I8 entieely free from
embarrassment and eelf-consciousness, whose interesting conversation
makes others lr.-.-el at ease, is the much sought-after man. This I8 one secret
of being popular,
The art of publie speaking is indispensable not
@Il only to Lawyer, Preacher, Politician, Lodge man
. and woman, but also forevery onew ho is ambitious
for bcm,rmwnt goglally, politically or financially.
-5' Memor trulmuz ig the foundation of Suc-
L eessful Publie Speaking. Youe u.ntmt. fined & htt:er
combination than that of mi‘t
gtruction in “"How to Speak in Pub
2 lie'" in conpection with Memory
Training.

- How To Get Free Copy

Of This Valuable Book
“How to Speak In Public”

Youn sneer at the blg man Iﬁ I'Fgﬂ 1iﬂﬂ]n, h-l!'ldﬁtmwl &uﬂmtﬂd:
orge il richly boon & exactly s e
b I.n ld"d::li.m . thﬂ needs of the man or woman who de= Prof, Henry Dickson, Principal,

The priee of this 1913 dut‘u.zaoﬁhm s £2. 1 will, however, present a copy 705 Auditorium BH.',, Chicago,
absolutely free to every student, who enrolls for my course of memory Send me free Booklet **How to Remember,” also full par-

training within ten days after reading this offer. l tienlars how to obtain a free copy of Diekson's "'How to l

I Want To Send You My Book “How *"’““ o0 Fublle,”
L L e DT ————

ros to be a successful public speaker. l Dickson School of Memory, 1L l

Simply clip the coupon and mail it today. 1t will explain elearly the
COUrse t'harju.n ised thousands of men from failures to great soecesses, _ Gat k
YWMM"Htg-i- mmg tmnjngnnuy fmﬂh:ok iz the first :] . Don't City LTy R iy tate. S LT T
1 .ﬂﬂ. [§l f, WOk ar Iea nee make no CTOngd.
Coupgnqumthgd,;, -----——-

Please Mention Popular Mechanics
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BARNEY OLDFIELD

Declares My Auto School
The Best in the Country

READ LETTER

Dear Mr. Sweeney i —
After going through your schoal here, as vou call
it, I would call it a shop, it is complete enough to be called a
factory. | am pleased to tell you that | consider It the best
and most completely equipped school in the country. It is
necdiess for me o tell vou that | have visited a great many
automohile schools during my ravels, as | am greatly inver-
ested in their work, but ;rnuu?: far ehead of any 1 have ever
seen, as you teach here the mechanical end of itin & prac-
tical way, which is in my estimation far ahead of learning it
by books and charts. Wishing vou success,
You know me,

Kansas Clty, Mo, Feb. 17, 1912. BARNEY OLDFIELD.

If Dissatisfied with Your Present

Occupation

Learn the Automobile
Business

A trade where you are in demand 12 months in the year.
Work pleasant—big demand for trained men. 90% of the
automobiles in daily use are not in proper adjustment on
account of shortage of experienced automobile mechanics.

Everybody in the
Automobile Business Today
is Making Big Money

Iwantﬂ_rnru to come to my school; I want you to see for
yourself how thoroughly and practically I teach all about
the automobile. Six weeks after the day vou enroll in my
great practical Automobile School you will be prepared to
properly repair any automobile made and drive any car
or truck or open a garage and repair shop of your own.
You can learn the antomobile business thoroughly in my
school because [ have been ﬁears in working out for
quick, thorough instruction, the

‘Sweeney System” of

Practical Automobile Instruction

It iz today the most thorough, practical, comprehensive
and interesting course of automobile instruction, and
embraces every point worth knowing, including vulcaniz-
ing, brazing, oxy-acetylene welding, lathe work, machine
shop practice, testing and road work, etc. _The First

Only Automobile School to Include a Course on Gas
Tractioneering and to own for demonstrating purposes
Two$2000 TractionEngines. You learn by doing the acfual
work on real cars with vour own hands under the watch-
ful eves and ready suggestions of experienced instructors.

No Books Used=—Tools Furnished FREE

The tuition is low and, after you have paid that, you do
not have another cent of expense in the school. You
do not learn from books, but by practical waork on real
automobiles in everyday use,
for free catalog and we will place
Send Tﬂdﬂ.y your name on our mailing list for
— our monthly school magazine which
we will also send vou absolutely free. 1 want every
man thinking of learning to become an Auto Expert to
have my new, big. [NMustrated Catalog., Write for this
great book. Send today — this very minute — NOW.

EMORY J. SWEENEY, Pres.

Sweeney Automobile School
The S5choel of Practical Experience
1461 Woodland Ave, KANSAS CITY, MO.

Experienced chauffeurs, repair men, truck drivers and
demonstrators furnished.

:Hakeﬂoney
2510550

Per Week in the

Will Tech Ynl.ll How To Do It

as chauffeurs, repairmen, auto salesmen and
| demonstrators. [ teach you the things that

| have made me a fortune and I give you

A “Coey Flyer”
without One Cent in Cash

You can ride around in this big 50 H. P. Car and take
orders and make $200 on every sale. My Catalogue
and First Lesson are Free — Write for them today —
let me show vou how to make big money.

C. A. COLEY, President
C. A. Coey’s School of Motoring

Dept. 170, 1424-26 Michigan Ave,, Chicago

A Job with Uncle Sam
Is Just Waiting for You

A government position means a job for life with
good pay, a liberal vacation, pleasant work, and the
assurance that you'll ﬁ;&t your pay envelope regularly,
in spite of panics or hard times. Wouldn't a job like
that look good to you?

Railway Mail, Post Office, Rural Carrier, Custom House, Internal
Revenue and Book-keeping “ exams  are being held all the time.

Any Amerlcan citizen, 18 or over, is eligible: a common education
sufficlent. Decide now that it's what you want, and get your prepara-
tion under the personal supervision of a former United States Civil
Bervice 5-ec:ela.rr~]'£z:|miner. Free Booklet tells all absout the detalls.

WRITE FOR IT TFobay
PATTERSON CIVIL SERVICE SCHOOL
et sckanl wiih The record for *° making goed.'" " Send for Precl.*

60 Livingston Arcade ROCHESTER, N. Y.

Learn to be An
Auto E.xperi

Six weeks from the day vou commence yvour
studies at this great practical school vou will
be able to repair any make of automobile and
drive any car on the market.

Earn $75. to $200. a Month |

Many of our gradustes moake oven more than this. Big [ 1
demand for competent ropiirmen, demonstrators, garige
manageras amd chauffenra. All practicnl work. No books ||
used, No tools to buy, Write today for bl illostrated 0
free ook, Address,

AUTOMOBILE TRAINING SCHOOL, 1155 Losost Si., Kansas City, Mo,

[earny  JEWELRY ENGRAVING

in your own home, Earn S20.00 to $50.00 Weekly.
Personal instructions. Write for free hooklet.

Chicago Engraving Schosol, 612 Athenasum Bldg.,Chicago
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size picture Tuition
Credit, vulued at $100— :

Great Scholarship Offer!

w This Tuition Credif, Valued at $100.00

WITHOUT CHARGE

Positively the most liberal bona fide offer ever made by an
Institution of Learning! A Tuition Credit valued at $100.00
without a cent of cost to you. This Tmtmn Credit entitles you
to a complete three years’ Course in our big Law School—Lectures,
Faculty ‘Ea!ks. Examinations and the services of our Consulting De-

partment. The only expense will be f-nr text and postage. We make this

libersl offer for auvertising purposes, &’eru en for aLlimited Time O
Take advantage of thizopportunity NOW. Clip IEB coupon and n‘?ﬁu :m ﬂ:‘n!:r
our big Law School Book and full particulars—nll F IMMEDIATELY.

Universl!! Instruction at Home

By our superior and successful method of instruction you can mas-
ter the Law AT HOME just as easily and thnrrJUghif asin the class room of
& resident law school, We have bad ten years of successinl exporience in teaching

¥ou receive without
charge.

This complete
Tustion and Consulting

| Joi by correspondence. Ourlarge and distingulshed fuculty and etaff of special lec.
turers Insure the most efficient service, Our Course covers both theory and practice=—

]"-H-I'PR l'nr 'I'Im bar in ANY 8TATE. W2 are the only schonl that sctoally combines
hu ense wrid mpthod of Instruction—ame me Farvard, Columbin, Hu:mnn o :r"ihﬁrﬂﬂg

ut-um!m n?;"u hrm!nrm :grmu I-M-n- o iumr Eﬁr h:-ﬁ‘ Emdnr.-d:

T e T S —

Certificate R‘i*g:n on B 4
this rreat offer. oy Ol iy
-:ln:lu.i mmnmmm;m "Iﬂ-'lll.l e 'L'hmu m_m r'ﬂu!luu -
La.w AW | T i

i!@ﬁiiﬁ |

A 3 .L._ et iL. ﬁ:
We Fum!sh Hulu Haunlﬂmnt Law Library with Eva-ry Scholaruﬁ:
The original cost of this great law library was fully $50,000.

We guarantee to
coach free any grad-
uvate failing to pass the
bar examination in any
state. Our Course covers

all branches of Ameri- This magnificent set of law books, complete in 12 volumes, ".-ﬁ
bk covers all the subjects of law. It ia written so an und
can Law ﬂ.I}d includes stand every detail of T{hﬂ most complex law problems. 31{)31;-“4!:1! e o i“
same studies as the vislon insurescversthin h-rfngm‘rwlh' upvto-dﬁl(' Yoo cannot aflord ;\r »*
leading Law o be without this superh law librar nd coapon IMMEDIATELY ",l
: T H Know your rights.
Schools. Business Law l:mlrse T JJOuE, BN " FREE

eXpenEive law suita, No kl‘lﬁ“h'ﬂ&ﬁ' I'n-]:ll-nr‘ﬂ important nor
&

Elutli-:l'l than knuwlq.\dw-pj law t guarantee of SUC-
RS | business.

Oy "." Information

Mail This Free Coupon o, Coupon }
TOBAFI :.R"{.FL ',':E:';Tl :!‘-“T-"ﬂnélllrll-m Pl m““ﬁgnv:l"::::

de
#*"  Depl, 1183 Mashatien Bldg,, Ghicego
69 l' Genilemen: I\muld]llro to

& -' hﬁwhtw&%uu e m%ﬂa’uﬂ“ﬁ‘ﬂ%ﬁ?k

i h“r gl Bonk , F Iemm Rt mi
'repaid.

BEND NO MO I""".i'-{juut your name and address on
the cowpon to e AT OMCE, We will
Bemd you eur I}E aw School Hook ru“ r-
iculars of our (freal Scholarnhip i
w and Prepatd. No obl ntlnns m uu. B
snd coopon oF postal RIGﬁ

W
AL Free and P
$O%?" oaiblng B

American mn’ﬂiﬂﬂ-ﬂdencg & “ no way whelaver,

School of Law P [
iime Mﬁ:‘ |'E|d:nn$ﬁfh:: 23

Dept. 119X 7 Nome

Maphattan Eldg.
CHICAGD, ILL.

Add R L R R A A b ———
[ o mma - oo

Plecse Mention Popular Mechanice
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Outfit Coupon

Chief Draftsman : time. If you write me at once I will send you my book, *Successful
::'“1"';.:‘ mm:umﬁ_ Drafting,” with full particulars — all free. But you must write to me —

Withont any obligation on me,
}hlmw muil your book °

tionlare of & X VOET
1 netruot iom
It is nnderstood thot I am obligate:d
in no way whatever.

NI b wd v ke v Bea e g 1

R s R R S e TR
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FREL

:' This $15 Draftsman’s OQutfit

But you must write at once. Offer expires
in 30 days. I make this most exceptional

great offer unl¥ to a limited number of
selected students.— Just think of it! A complete, reg-
ular Draftsman’s $15 Working Qutfit with high grade
Imported German Silver Set of INSTRUMENTS —ALL FREE

Draﬂmg Work As Soan As You Enroli—
Earn While Learning Yes thats exactly what Imean, As

can begin earning a handsome income while learning at home. Send the free coupon to me today and
I will tell you just exactly how you can begin. I mean just what I say. This is a great extra special
offer I am making. You should write at once. Absolutely no obligations of any kind in sending the
coupon. But you must write at once. I cannot make this offer broadcast to everyone. So I will
take the names in the order that they are received. Get yours in early.

e a Draftsman!

Draw $125to0$175 permonthatonce ;;.. _:.__"

There is an urgent demand always for skilled draftsmen. Our (¥
companies are issuing calls every day fm' rnen to fill positions \
paying from $125.00 to $175.00 per month. Eosltmns paying
$75 to $100 %er week always open. Wurk 15 l1g t pleasant and

profitable. limited opportunities for expert draftsmen and
designers. Mail coupon for valuable book, “Successful Drafting.” It explains
how you can become a skilled draftsman in a short time. It's free—Just think :

Chief Draftsman Will instruect you personally

A most wonderful opportunity for a

I Guarantee

To instroct youo until
competent anid placed
in s poaitionat a regu-

limited and selected number of ambitious men! For over twenty years [ have lar salary, paying
been doing the highest paying expert drafting work. [ am Chief Draftsman g{qnﬁus P Vgt

and furnish you free
2156 Working Outfit
AL Onoe

of a large and well known company. Long ago I saw the urgent demand for
practical, trained draftsmen and I organized my practical method for
ambitious men whom [ trained personally. Each month the demand for

. . practical, trained draftsmen is growing —higher salaries are being paid right
‘ along. Never before have we felt the need as we do today for men who really

FREE know practical drafting— the way [ am training my students. At this time [

can accommodate a few more men (from the ages of 16 to 40) in my spare

or send coupon now,

. Mail Free Coupon Now

Mail this Free Coupon at once and [ will send yvou my book
“Successful Draftsmanship” and full particulars —all FREE.

I will send my book if you write at once, absolutely free — also particulars
about my offer to a few ambitious men who want to make from $2.500 to
£5,000 a vear. No obligations whatever on vou in sending the coupon.

.$® Address CHIEF DRAFTSMAN

Div. 119X, Engineer's Equipment Co. {lnc.) CHICAGO, ILL.

‘\“Ill-ﬂw.
!:ml't—munuh:r unll Fall par-

1heral I’[r-q.lllr-d‘

offer to a few studenrs.
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Classified Advertisements

Advertisements in this section, 15 cents per word, each insertion. minimum
10 words, payable in advance. To insure ads being inserted under proper clase-
ified head in the July issue, copy must reach this office not later than

AUTOMOBILES

BAVE 409 to 75% on your tirea, 28x3,
6,87 : 30x3  §7.35; d0x3, §10.46; 32x3ls,
10.96; 3dxd, $14.90. Every other size, All
ptandard makes, You take no chance.
Frinted 2.500-mile guaranteec with every tire,
Bend for [older "'Facta™ Nowl Eiale size
used. Peerless Tire Company, 1588X Droad-
way, New York, I

FORD owners wanting five elecirie lights
using Ford magneto and storage battery
{eelf -contained sysiem), write American
Baitery Company, 1120 Fulton st., Chicago.

AUTﬂHORleE-—i‘I:anf.-: your ofl tail-
Hght to electric: everything complete, with
Instructions how to install, Posipaio, $2.50,
J. R, MeDowell, Auburn, Ind.

RACING Noadster, 30 h, p., §750. May
sccept motorcycle, tools, guna or real estate
purt payment. . L, Btrayer, 1218 N. drd
Bt., Harrisburg, Pa.

$2.600 WAVERLY electrle coupe and run-
ahcut. Good conditlion, §400, Hubel, Louls-
ville, Ky

WANTED—""Cartercar*"* or *“Lambert"
four-passenger auto without power plant.
G, Garber, Bucyrug, Ohios,
#3560 BUYEB White Steamer
Charles Barl Currle, Loulsville, Ky

MAXWELL 4 touring car, $300. Equ ed
perfect order. Box 262, Butler, N, .l_im-I

GUARANTEED 5,000 miles without punc-
ture. If your tires aré old, don't throw
them away, or you'll throw away $50 1o
£200. With Durable Treads we give you a
written guarantee for 5,000 miles without
puncturé. This s binding, whether your
tires are new or ald, treadworn, rim-cut or
rut-worn., Write for interesting booklet and
special discount at onee to Colorado Tire
and Leather - Company, 1024-K, Karpen
Bldg.,, Chicago, I1L; 435-KH, Golden Gate
Ave,, Ban Francisco, Cal.: 524-K, West
Hth 8t., New York City; 1344-K, Acoma
8t., Denver, Colo,

EMPIRE, Diamond, Ajax, Goodrich,
United Biates, Miller, AMichelln casings, 28
x3, "ta_.m: 03, $4.00: 30x3%, S19.75:
3233, $13.05; d4x4, 2050, (nher slzes
aecordingly, Dunlops, $1.00 extra. Write
for new bulletin, lisling all sizes, The Auto
Tire Brokerage Co., 1404 Michigan Avenue,
Chieago, TI)

AUTOMOBILE Instruction—3$55.25, Four
weeks' course. Best equlpped school In the
country. Men enrolled from all paria of the
. B. RBooklet P. M, on request, Wesl
Slde Y. M, . A, 313 West 57th BStreet,

touring.

CONBIDER Rebujlt Automobiles at $100
to $375. Write for DBargain sheet; we will
I;prrlﬂﬂ you, Bureka Aute Co., Beaveriown,

FOREDOOHRSR for open front cars. Pricea
right. A postal will bring partleulars.
Wlml Bervice Co,, Hox 650, In:lianap&lin,
A

FOUR Cylinder Ford, $150.  White
steamer automobile, §70.  Motor delivery,
$380. W. Robb, Canal Dover, Ohio,

KNOX Model C two-passenger. Execellent
conditdon, $150. H. R, Dague, 49 W, Hal-
lam Ave., Washington, Pa,

BIX Little Yankeea kill carbon in auto-
mobiles and motor bhoats. Non-liquid, non-
eaplosive, harmless, handy, clean. Get
maore power, smooth running engine, use
less pas, 32 hox. Al denlers. Six Liitle
Yarkees, Philadelphia,

SIMPLEST -way on earth to time valves
and spark on automobile and gasoline en-
gines, 25¢.  “'Btrong.'” Homer, Mich.

June 1st.

Fopular Mechanics Magazine, Chicago, I,

Bloomsburg, Fa,

Gentlemen: ] placed an advertisement in your magazine and sold the aricles adveriised

as a pesull,  [am sHll vecefving inguivries.

Thiz speaks well for your pubication, inaswuch

as [ had previously kad wy ad in neaviy all the trade papers, the Friladelphia and New York
papers a{:d d number of county papers in Fennspivania and Okio. In afl. | kad Wy adper-
fisement in probably one hundred different papers without result, | putf it in yours and if drd
what one hundred other papers failed to do, 1iz., " found me a customer.”

fRespectfully yours,

(Signed) A, H. CORRELL.

_BROKEN  Cylinders  aml Crankeases—
Send them to be made geod as new at
fraction of replacement cost.  Scored oyl-
inder repalred, $1Z, No new piston and
rings required us¢ bore Is not enlarged.
Where cylinders are worn (not seored from
loose wrist pin) reboring is only remedy,
We do it expertly, Wrlle for complete in-
fermation and estimates.  Waterbury Weld
Company, Waterbury, Conn.

AUTOMOBILE Instruction. A ecomplete
home stidy courge that shows you exactly
what you want te know about t AULomon-
bile. 220 page book giving definite, thorough
authentie amd practical detailed .‘;nl‘nrrnatfun
about every part of the automoblle as well
as thorough instruction in regard to driving,
repairing and general eare of the complete
car, 190 illustrations, $1.50 postpald.
Popuilar Mechanics Book Dept., 318 W.
Washington Si., Chicapo.

MUST sell my Reo five passenger tour-
ing, elegantly equipped and perfect In every
way. E175, D, Spillane, 248 East 118th
B, New York City.

AUTOMOBILES., 1 have all makes on
my list, runabouts, $5¢ up; Touriug (ars,
$75 up;: all guaranteed and shipped freight
repald, send for my list Lefore purchasing.
. King, 213 West 135th Bt., New York

AUTOMOBILE SUPPLIES
VULCAN Guaranteed

Canlngs, 28x3,

$8.35: Z0x3, $8.00: 30xing, £13 20: BlxIig,
$13.70; 22x31s, $14.70: Baxiip, 15.40;
Ax3le, B1L.55; 3oxd4, S18.00; 3Jixd, E19.00;

dixd, $20.35: 33x4, $21,10; S4xd, $21.85;
35x4, $22.50; 30x4, £23.50: Sdxdly, §25;
3.‘5:15&. $26; 36x4%, 237 36x3, §$30. These
are brand new, guaranteed tires and are
not factory seconds which are sold at the
same fdentleal prices that we sell these
guarantesd Vulean Tires for, Order to-
day. Carlsten-Willlams Co., 22nd St and
Michigan Ave,, Chicago,

WHY pay $1 for Spark Plugs? .
teed Plugs, any a.1m,q’£u emu:;h.l;ll ﬂde“lmrrm-
fceable plugs, Y-inch or A, L. A, M,
7 cents. Live agents wanted. Junlor Bales
Co, Dept, A, Springfeld, Mass

CYLINDERR rebored or reground. $7 to
$11, including piston, 8 rings S:m.:l.ini
Engine Co., 321 3. Cluton St., Chicago,

BAYE 23% wyour gasollne TUse E‘Emi

maker. Write Wm, Morey, 485
Et., Chieagn, s :
bracion guaranteed "Vandeools, Soring:

fanderpools, Fing-
field, Ohlo. i

WELIMNNG of ecylinders, axles, eranlk-
ghafts and all metal parts. Becker & Shoe-
maker, Elmira, N. l:'

LERODSENE For Automobiles—Our new
Model B. uses surcessfully half and half
mixture lowesi grades kerosene and gaso-
line, Satisfactlon guaranteed or maoney Fe-
funded. Greatly Incremsed power, very slow
speed on high. Starts easy at Zero, Special
Agents’ prices, Dep't P, M. The Alr-
Friction Carburetor On, Dayton. Ohlo.

BIG money vulcanleing at home. Easy
l{vtml:']nr% Book' 2kc. Vanderpool's, Spring-
eld,

NEW Pressed Steel Frames, 34xl63”, each
$10,  Automoehile boilers bought, sold and
repalred  New 3 ton chassis and wheels
$100. Lucas & Bon, Bridgeport, Conmn.

TIRES. New, Standard Makes, 28x3
—g7.20==Tube, $230; 30x3—37.65—%2 40:
30 x J16—511—%3 50: 32 x 344 -—51 3.60 -
Mxi—517.25— 4.75, Other slzes, prices
accordingly, Write for complete catalog,
167% with order, Balance © 0,0, Exam-
ination atlowed. Para Auto Tire Co..
1417 Alichlgan Ave,, Chleago, TIL

STEAM awto boilers bought, sald and re-
palred. J. L. Lucas, o, 2 Fox B&t.
Bridgeport, Conn,

Iten

FORD Owners! Dealers! Wrlte today for
bargain sheet of 25 Ford necessities amd
patented specialtics, You need ““Crank-
lock,” H, Coulson Fairchild, Manufacturer
and Patentee, Maplewood, N,

LIGHT—Do you wuse Acetylene lights?
Are they troublesomef Is the light pro-
iuesd yellow and dlm? We guarantes a
White Light Gas Heflner to remedy it or
refund money. FPrice, §1.50, Barmard Brass
Works, Hockford, TIL

“THE How and Why of the Automebils'”
—A H0-page book of practical Information
for seekers after the fundamental facts re-
giding the gasoline engine and §ts appli-
cation to the motor car.  Interesting amd
instructive (o both the beginner and the ex-
pert. Bound in foll eloth—250 {llustra-
tlons. Price, $1 posipald.  Popular Me-
chanics Book Dept., Chilrago,

THE Last Word In Automoblile Liter-
ature—New hook, "The AModern Gaszoling
Automobile,” T#0 (6x% in.) pages, EMO
illustrations, f= euperior to any treatlse
heretofore  published.  Deals  with  every
m improvement.  Price $2.50 postpalid,
Popular Mechanles Book Dept., 318 W,
Washington 8t.. Chieagn, .

AUTOMOBILE model. Every pant dhinwn
and named. You can to all intents and
purposta take off the wheels, ralse the
hood and remove the body: exposing 1o
view tha wvital parte. The only practical
rr:'.uuhgg 'u{ nntgﬂr nifi the P{uﬂulu]mnh!!b. Price,
5 e sipalel. pular  Mechanfics
Book Dept., Chicago.

AVOID accldents. Dim-a-lUght, the new
device for controlling the glare of eleciric
headlamps, Pellets Magneto Exchange, 1463
Michigan Avenue, Chicago, Illinois,

15-HP, FOUR-Cylinder. air-cooled auto
maotor with carburetor, timer and fan, $53.
Badger AMotor Co., Milwaukee, Wis,

FORE Doors for all models of cars.
Prompt shipment, F, E. Laortz Co,, 2503
E. 55th 8t. Cleveland, Ohio.

FOTTR Guaranteed Spark Plugs, postpald
to any address, §1.25. Rellig & Sons,
Wabash, Ind,

FOUTR good four-cylinder air-cocled auto
maotors, §50 to £145. Write us. Badger
Motor Co,, Milwaukee, Wis,

HKELLY Gaszoline Yuleanizer repairs pune-
turea and hlowouts, permanently, twelve
minutes. Complete, $L.50, H, J, Kelly,
G050 W, Madison street, Chicago.

I WILL sell Tires cheaper than any one
in the United Siates. Write for prices. D,
Ogden, Columbizs, Ind

MOTORCYCLES, BICYCLES & SUPPLIES

DUNCAN'S Helt Dresaing will s the
slip. Waterproof the belt. Djecrease gas and
of] expense, Increase speed. Not a Haguid.
Guaranteed. Motoreycle sizes, 25 and Sie,
Fam I, Hanna & Co., Yorkshire, Ohio,

£15 AND Up—Motorcyeles, all makes—
Indians, Execelsiors, Harley-Davidsous, De
Luxe, Thors. Bend for blg lst. H. Graham
Automabile Company, 1233 Michigan Ave.,
Chicago,

MOTORCYCLES Cheap. Big clearance
fale of mew and second hand machines, ask
for Mst "M just out, American Motor
Co., 2724 Michigan Ave,, Chicags, 101

PIELRCE 4-cylinder, two-speed, new maotor,
new tires, speedometer, efe,, $180: also 4-
eylinder motor, complete, £45.
ing. 219 W, Sth Hi., Newport, Ky.

BRAND new 1913 Indian twin, never un-
crated, 3-inch tires, I35, W, A, Atkins,
Nogersville, Mo,

MOTORCYCLES, $25 up. ‘““Thor,'” $45;
“Twin racer.' $55: “Indians,” %35 up:
M-Ms" $5d0: Howals, $35.  Send stamp.
16 Dellevae St., Worcester, Mags,

MOTORCYCLISTE—Youn want the hest
carrler cushion on the market. Shipped pre-
pald, Clrculars and leather samples v
Gen, Fgelberg, La Crosse, Wis

FiOR Bale—1012 Excelsior twin, Cheap.
Write M, P. Woodward, Coldwater, Mich.
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I PAY cash for Motoreveles, Give detailed
deseription and lowest price. Gous,
Iobert Lae, Toxas,

IXDIAN Motoroyele cheap for cash, Bent
on trial, Frank Payne, Hosedale, Kans

MOTORUYCLISTS, Join the Michicagn
AMotoreycle Club, Stevensville, Mich, Mem-
bers everywhere, SHend for literature,

1012 MAREH Metz  twin, Pre-a!-ﬂ-l.'lr-:
'I'..l.m? and Tamdem attachment, $I175. Guw,
E. Egge. Nyack, N, Y. .

BICYULES, good ones, cheap; also tires,
Ask McDougald, 1118 N, Clark st., Chicag..

UBED motorcycles at 1-3 to 1-2 wriginal
prices; all makes; shipped on  approval,
Hend for bargain lst. All paris in stock
for any machine. YWestern Supplies (o,
1850 Larimer St.. Iwenver, Colo. Largest
U'sed motoreyele dealers In West,

100 MOTORCYCLES, Btandard
condition guarantesd, 250 to F1T5.
plies: Headlight, £3: Coarrier, §3:
ometer, £10: Tirea, $4.50.
North Ave,, Chicago,

MOTORCYCLE DBargalns—Several 1012
moidel motoreyeles of leading makes, sllghtly
wsed, in Arst-class rlding condition, for

mukes.

Bups=
Hpeed -
Leltmer, 3211

sale at reasonable prices.  Write for de-
sceipiive cirenlar sl priee 1k, Maumee
Motoreyele  Exchange, Postoffice Hox B4,
Toledo, Ohio,

BIG bargains In  gomsl motorcycles we

AERONAUTICS
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BOOKS AND PERIODICALS

FOR 8Sale—VYery cheap, fine 100 H. P.
monoplane, almost unused, together with
aceessories and equipment, A, V. Hevburm,
Jr., 4634 Lindell Boul., St Lonis, Mo,

MAXIMOTOR and accessories for  sale
Newer unmed. 21400 plant for §700. Jos
R"f‘“’“' 10 8, Maln 8t, Los Angeles,

n

36-INCH  bwln - screw  racer,  1,000-ft,
fiighte, $1; complete, ready to flv. Kiuart
Chadwlck, 888 Asylum Ave., Hartford, Conn.

BARGAINR—I0, 50, 75 ¥ P. motors,

aeroplanes, hydroaeroplanes, Patterson,
HEG Trumbull, Detrolt,
CIMTIRS fAylng boat, three-foot Model.

Plan and tnstructlons, 25¢ Ideal Aeroplans
o, New York A

HYDRO-AEROPLANES rendy for power,
Wilson, Port Jefferron, N, Y

BUY right, at prices right, et the
waorld'a greatest  aeronavtical  eatalogue,
HBeot anywhere for 8 red stamps, Heath
Avrial Vehicle Co., Chicagn,

AEROPLANE, greatest inventlon, perfect
stability, comfortable, safe, pl,Lmu-qj, Fame
and i interest for Investing about $10,000
to build first machine, John Jirasck, Cedar
Haplds, Towa,

AVIATION—Hydroaeroplane the salest and
bent pald profession of today; operstors fo

have taken in exchange on hew ones. Seod | demand; we pat you in line 1o becume o,
for epecinl bargain list. Hhaw Mfg o, | Write Tor furiler parifculars free,  J, G,
E_llmb‘urm Kansas, Kloeckler, P. 0, Tox 415, Davion, O,
L MOTORCYCLE Tire Jlmmy, £1. Takes WILL trade a Bantos Dumont iype mono-
off tre ten seconds: puols on tiee  bwenty plane for motoreycle,  Hathorn's Aerona-
sctonds. Goes in fool box, Dooklet free. | yepl Supply House, Mason City, Iowa.
Tire Mmmy Co., 5t Marys, Ohlo,
SUPPLIES, Large stock, immediate de-
1913 M. M., Twin, rum 200 mlles. Lamp, | livery. Cntalog free, Amerlean Aviation

Presto Tank. Carreler,
$180,

Tools. In Flect
running order. Clay Mitchell, Edgar,
Nebr,

REAL bargains in nsed moioreyeles. FEx-
eclsiors, Puﬁ:ﬁ_ Flanders, Emblem, Thaor.
Write for t. Frank Gravait, Atlantic
City, N. I

SFELF-adiustable motoreycle, bieyele pen-
nant holders. Fit any handlebar,  Neat
appearance. 18c. E. Fritch., 138 Crane,
Bchenectady. N. ¥,

1812 EMBLEM Twin motoresele, nearly

new, $145. Wagner, Warsaw, Ohin,
1911 AMERICAN, $45 Guarantoel

Fhoto, 19 cents, R. Coker, Perry, Iowa,

CENTURY BHicyelee equipped with  Mudd
Guards, Coaster Frake, etc. $23.50. Weis
Bicyele Co.. La Urosse, Wi

WANTED—Second hand motoreycles for
cash. Send deseription and lowest price.
Ha K., Geer Co.. 588 JMlcLaran Ave..
Bt rrf.:uuis. Mo,

BARGAINS in Motoreyele Bupplies and
slightly used motoreyeles. I can save you
money, Writa for partieulnrs,  Jewell E
Plerce, Magnolia, Allss

A-B-0C of the Motoreyole—250 page
“"Bhow How' book for owners and opera-
tora of motorcyeles.  Fully illust rated, cloth
binding. Price $1, postpald.  Popular
Mechanies Book Dept., Z18 W. Washingion
®t., Chicago.

200 MOTORCYCLES, Sapdard makes
guarantesd for seasom, $50, $175.  Acces-
sorfes: heavy carrier, £3: headlight, $3.50;
speedometer, $10; tires, $5. Chicago Motor-
cyele Works, 738 sheridan Rd., Chleago,

MOTORCYCLES and Bleycles 1%
orer 100 best makes. Motorcyeles $50 1o
Get Hst today.

$150; h]irirc!m T to $35,
Brown Music Co., 91180 Commercial

price:;

Ave.,

Chicago.
WE want you to bave our 1#13 Mo-
toreycle Supply Catalog.  Ask for Catalog

14, Glve the name of the motoreyele you
ride and aszk for the Yellow Sheet. Save
money by - getting  acquainted  with  us.
Baufley Bupply (ompany, Kansas City, Mo,

AMOTORCYCLER, all makes pehullt, guar-
anterd good as new.  Inddians, Harlevs, Ex-
celsiors, Readings, Kultures, Merkels. $95
to $100. ‘Tires $7 to $6. Buy direet.
Have denlers’ profite,. Deninger Cyele Co..
Rochester, N. Y.

BIG bargaing in secomd-hand motoreveles,
$35 up, Indians, Horleys, Thors, Excelaiors
and Merkles, Wrlte for descriptions, How-
aridl A, French & oo, Baltimore. Md.

DON'T buy a Bicyele Motor Attachment
intil you get our catalog and prices. Shaw
Mfg. Co., Dept. 37, Galesburg, Kansas.

("o., ZM5T N. Lawndale. Chivagn,

COMPLETE IMan, drawn to scale, with
coneize instruetlons for building a 3 foot
Mieuport Monoplane, Ihe, (nher Plans:
Iileriot, 15¢; Wright, 25c; Curtlss, d5¢:
“Cecil Peoll™ Champjon Hocei. 25¢. Set
of five, §1. 40 pp. Model Supply "atalos,
T, Ideal Aeroplane {o., B2% Wesi Broad-
way, N. Y.

BUILDING and Flying an Aeroplane—
10 -page handbook covering the building of
small models and full sieed gllderss and
machings. In both biplane and monoplane
moilels the well-known Curilss and [lerlog
types are followed. Fully Mustrated with

detall drawings. Price, $1 [HHIEIIEL Popu-
lar Mechanles Dept.. 318 W, Wash-
ington H1., Chisago.

HOW To Maks a Biplane Glider—Our
ook *‘Amateur Mechanles Mo, 2°° cuntains
a couplete detafled deseripton of bow to
make one of book, 20¢ postpaid.
Popular Mechanies Book Dept., 318 W,
Washington #i.. Chicago.

CHICAGO Aero Works, 144 N,
Ave, Catalog for stamp,

Wabasl

MOORE'S Universal Assistant and Me-
chanie, Containa over 1,000,000 industrial
facts, ecalenlations, recipes,  processes anid
trade secreta for every known business. Also
200,000 items for gas, steam, civil and min-
lng engineers, machinisis, plumbers, manu-
facturers, et¢, Also a4 great many valuable
points In law, 1,018 pages; 500 engravings,
subseription prices from $4 to § Slee,
ilaxile,  Welght, 1'..&1!‘:3:. Special price,

;IE Foster & oo, Dept., Cirran,

PHOIN'T buy that book, We loan standard
books by mall, You can buy or returi
them. ‘g plan  ahofl courses of reading
for you free. Helf-lelp; business; bealth;
houwse, home and feld: economic and soclal
problems; books for writers and speakers;
redigion ; sclence, ete.  Lists and bi-weekly
Library Critic on request.  Blate subjects
In which interested, Uriental Esoteric
Library, 119 Washinguon, Th, (%

EXGINEEIRR questions and answers for
lcensw, by Hobson. for (wenty-five eents,
pustpadil.  Henid stamps. Rellly's Book Biore,
Thirteenth, above Cherry, Philadeiphis, Pa

NEW Hook, “Jane,* 10r., Catalogue of
fiowokes  and  den pletures free.  Bond Pub.
U, A, 5, Columbus, ),

HAFETY Razor free with e
boade Lo Waya Too Get Rich,” at 25e.
" Graften Marshall, %24 Grand, Harris-
burg, 1*a,

BOOKS, Any kbul published.
fircee.
Pa.

FASUCINATING buoks and den pletures.
Profusely (llustrated. Catalogue, 2e, Curtis,
Englewood, Chicagn.

METERICH"S & taal  Motions.
Tella all about FPerpetual Motlon, iliustrates
Gif different forms. Tells about Patent Office
Practice in regard to same.  Very interest-
Ing, Hent by mail postpaid on receipt of
i, eodn or stamips, ¥, O, Dieterlch, 662
Dhiray  Bldg.. Waslington, IMstriet of
Columbia,

FOX and Hound and Trappers' World—
America's fastest-growing outdoor-life, trap-
ping, sporting amd dog magasine: has good
bengle  department; sample free.  $1  per
vear, Addresa Fox and Hound, Desk PM.
Twentur, TIL

MECHANICAL Kinks and Steel Temper-
ing DBook (new elition) and Mechanlcal 13-
gest one year; special offer, Mechanical
IHgest, Grand Haplds, Mich,

WHILE ther last, book contalning 140
red-hot secrvts exposel, 1ike: any one
the price of 2ll. F. & 8. Cooperative Ass'n,
DBox 605, Columbus Grove, Ohio,

MECHANICAL Books, 500 titles. Send
for Catalogue and Cireulars. Proctor Mook
("o, 558 W. Lake 8t., (hicago, IIL

LATE Flash Song Book for s 2o stamp,
Antlers, 322 Howal 5i., New Orleans, La.

Catalogs
Lieese Pub, House, Mount Fleasaut,

BLACKEMITHS

BLACKESMITHS — Learn hand-wrouglit
ormamental irouwork. Our 200-page hook
“Hand Forging’” polnts out clearly all the
guliding Frin:lplﬂ and methods which un-
derlie all forge work. Written by a prac-
il'l“l lr.ll.hmid %’&pﬂllnn 1Em|t1"“ﬂ|:::i %h'

postpaid. ar Mechanics iy
418 W, Washington 8f.. Chicago.

BOY'8 Rook of New Inventlons—A story
of ihe adveniures of a boy who went to
the workzhopa of Inventors. aviators, elec-
tricians, and photographers asccompanled
Iy a scientist to explain things. Told in
wireless
telegraphy, meroplanes,
tion pletures, ete. :
Popular Mechanlea Rook Dept,
Washingten St.. Chleago,

318 W.

SHOP Notes—Many valuable kinds for
hlacksmiths are econtalned In our  series
of Shop Notes books, § volumes, S0c esch

paid for $4.50 per set prepaid. Popu-
ar Mechanies Rook Dwept., 318 W. Wash-
inglon i, Chicago.

BLACKEMITHS—FHere Is your oppor-
tiinity to be an expert hlacksmith without
help as MHfe is short. Try Toy's Modern
Methods doing hard jobs easy, Forging
and welding all kinds of steel solid, and
tempering and hardenlng all tools to A
gtandard by colored charts. This s real
Information, not theory. All for one dol-
Iar, Send for free samplen, W. AL Toy,
Kidney, 0Ohio.

MAILING LISTS

2000 SELFECTED Pletures for $2 A
Panorama of World Events.  Politieal—In-
dustrinl—Soclal —Humorous—Tragle—all  of
intense human interest, An "instant history
of the vear 172" Twelve numbers of Car-
toons zine for 1912 bound In 2 wal-
umes of six mumbers each, repressnting the
best work of over 100 of tha best cartoon-
jsfs, will be sent prepaid for 32, or elther
volume for $1. Cartoons, 318 ‘W, Washing=
tan #®t., Chiraro.

GAR for power {3 toking (he plice of
steam  for reasons of economy.  Learn  all
about this great change by reading our néw
non-lechoical book on this subject, written
iy a first-clasa authority for the practieadl
man, 1%2  pages, profusely  lustrated,
cloth  binding. Price. 31 postpaid. FPop-
ilar Mechanbes ook Dept., Chicago.

FREE to business men, copy of our com-
prehensive “Sllent Salesman.'' Contains
over 300 different classifieations of Mall-
ing stz with number and priee of eacl
1tst, and informatlon every businesy man
peeds.  Aecept this free offer. Trade Cir-
rular Addressing Co., G 164% W. Adams
Chicngo,

“AETAL Spinning"” k the name of the
oiily Look published on (his Interestiog art,
A conclss working manual both for those
who desire to anin metal &s an art recren-
tion and te follow this work as a trade
%0 pages. 33 [llustrations. Price, 50 cenis
posipald. Popular Mechanics Book Dept.,
Chicago.
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GAE Englne Troubles and Installation,
Cloth, $1; Aexible leather, $L.50; Auto-
mobile Troubles gnd How to Remedy Them,
Cloth, $1; leather, $1.50. Eight other
practical and rellable meéchanlenl books,
Bend for clreular. Chas. C. Thompson Co,,
Dept., , 1128 8, Wabash Awve., Chicago.

HEALTH and Success for You if you
follow advice given in two T2-page book-
lets which we will send you upon recelpt
of six two-cent stomps and the addresses
of five young men Ill:elr to be Interested
in them. Interesting circulars free n
! ress, Huceess  Supply Co.,

BUILD yourself a boit. A racing cat
or lnunch. Serd for ecatalogue.
Yacht and Boat Building Books. BRudder
Publishing Co., 2% Hudson 8t., New York,
>ew York,

DON'T fall to read Independence and
Fortune under Business Opportuniiies,

READ *“The Widow,” 10c. Catalogue
other books and pletures free. Gem 3 Co,,
Ypeilantl, Mich,

EDUCATIONAL AND INSTRUCTION

YOU Can Earn More—Aechleve More—
it you will give ffteen minutes dally to
Grenville Kleiser's Mail Course in Public
Hpeaking. You can soon make political
and other addresses; afer-dinner speeches
address board meetings; make your talk scll
more goods; acquire self-confldence, strong
personality, never-failing memory, It has
fitted thousands of men for leadership fn
Hfe. Let us show you how i will help
you. Partleulars by mail, free, Funk &
_;‘lf'lgnﬂ!a Company, Speech IDept., 6 New

ork.

UNCLE 2am Is a lUberal employer, {(Jual-
ify for a Government tlon. We prepare
you by mail for any Civll Service Examina-
thom,  Write today for free FBookler 32
;III‘]‘EEII Civll SBervice School, Washington,

BHORTHAND Correspondence Course by
world's greatest living court stenographer,
g B Method makes experts.

No failures. Catalogue M free. Osgoodby
Behool of Btenography, Rochesier, N. Y.

YOU positively can earn $25 & week
writing advertisements. Send today for free
proapectus  of our excellent new  course
Miller's Behool of Advertising, 801 Bastable,
Eyracuse, N, ¥,

WANTED—Etudents to send for bulletin
of special electrical and college preparatory
courses, beginning July &th. FProf. F. E.
Austin, 11 Spuith Park, Hanover, N, H.

VENTHILOQUISTS in  demand every-
where, “Wonderful Ar,"" easily learmed,
pleasant employment, enormous salaries.
Red stamp brings particulara, Prof, Chas.
MaLotte, Indianapolls, Ind,

PENMANSHIP taught by mail. Par-
ticulars free. Robert E. Colyer, 3757 La-
cleda Ave., Bt, Lonis, Mo,

DRAFTEMEN—Bend stamp for *Buceess-
ful Lettering.” Columbia school of Draft-
ing, MeLachlen Building, Washington,

PRACTICAL Buslness Course, Complete,
Bookkeeping, Penmanship, ete,, $1. wWill-
jams Company, 721 Dearborn Ave., Chicago,

FREE illusirations beautiful art easts,
Interior, exterior decorations, rden  fur-
iture, statuary, wlth parleulars of In-
elructlons In mixilng and casting Conecrete,
Floneter, Artificial marble, compozition,
Paper-mache, Marble dust, ete. (orna-
mentsl form).  Making elastic and righl
moulds. casting from life, stuceoing frame
bulldings, modeling, eolarin . milding. bur-
nishing. Mahler, 117 Russell St., Hrooklyn,
New York.

THE Seven Wonders of the Modern
World—What are they? yOU  pEres
with the selection resultlng from the in-
ternational poll of gredtest sclentists taken

Popular Mechanics Magazine? The
ecomplete result of this vote showing the
selection of the wonders together with g
historical sketeh of each one reprinted in
glmphm form mailed to any address for

0 eents In stamps. Popular Mechanics
Co., 318 W, Washington 5t., Chicago.

YOUNG Man! Learn Drafting—one of
the most practlcal subjects of study to-day
—jndispensable in many oeccupations—en-
gage In individual study successfully with
the ald of our new boak, ‘A Practical
Cotirss in Mechinlenl Drawing.* 180 pages,
157 drawin cloth, 50 cents, postpaid.
FPopular Mechanles Book Dept., 318 W,
Washington 8t., Chicagoe,

CROBS Real Estale Cotrse $7. fieorse
Winstel, 1624 Plensant 8t., Cinclonatl, O,

MATHEMATICS made easy for all by
R ‘s Caleulator, Figures out, in the
twinkling of an eve, every concelvable prob-
lem that oceurs in the Office, SBtore, :giap.
Bank, Farm or Factory., Grentest time and
labor-eaving work on figures In the world,
Copyright 1812, Price, 31, YVest 'ﬁmkﬂ
eize, Goe,  Popular Mechanles Beck Dept.,
318 'W. Washington St., Chicago,

req Add
1416 Market 5t., Hagnibal, Afo,

WOOD-Working for Amateur Craftsmen—
138-page book, profusely illostrated, giving
every essential step in wood-working, Valu-
able for either self-instruction or for use¢ in
manual training cowrses.  Cloth, 50 eents,
postpaild, FPopular Mechanies HBook Dept.,
Chirago.

FOU ean write 100 words 4 minute with-
out kuowing Shorthand. My new method,
Abbreviated Longhand, simpler than the
enuplest shorthand, tried and approved by
thousands. Your money baek if not de-
lighted. SBample lesson 20e. Full parmicu-
lars free, Write today. A, H, FERVET,
Court Heporter, Dept, C., Buffalo, N, Y.

DON'T fafl to read Independence and
Fortune under Business Opportuniiies.

TRADE SCHOOLS

MAKE 35 to $3 a day as skilled Eleo-
triclan, Plumber, Draftsman, Rricklayer,
Moving Pleture Operator, We teach you
in short tlme at small expense, profitable
trades. Free employment burean laces
praduates jn  good Jobs,  Speclal  limited
offer now, Write al once for catalogue and
full particulars—no obligations. Dopt, 10X,
Coyne Natfonal Trade School, 51 E, Hlinola
8t., Chieago, TIL

£33 PAYS for a complete, unlimiied, prac-
tical course In automobile driving and re-
palring. We have the best equipped school
and most up-to-date shop In  Chicago.
Guarantee satisfaction or will refund wsour
money. Day and evening classes. Call or
write Dept. 1, Academy of Automablle En-
gineering, Calumet 4707, 1452 Michigan
Ave., Chicago,

AUTOMOBILE Hchool, You learn with
your hands wunder the superintendence of
the beat instructors obtaineble at the (hi-
carn Bchool of Motoring.  Write for par-
ticulars, The F. E, Edwards Automabile
Scliool & Motor College, Dept, B., 1429
8. Waohash Ave., Chicago, 11, Phone Calu-

met__%as4

COLLECTIONS

COLLECTIONS—Bad debita collected
everywhere, No collectlon. no  charge.
Amerjean, Vancouver Mercantile Agency,
330 Hastings St. West, Vancouver, B, .

CLAIME: all kinds, collected anywhere,
Fidelity Credit Co., Richmond, Va.

COLLECT every dollar yourself, Lisi-
tested letiers save agency commissions, En-
tire set §1.  Heview, Portland, Ind,

MOTION PICTURES

WRITE Moving Pleture Plays. $10 1o
$100 ench. Constant demand, Devote all
or gpare time, Experience, Mterary abllity
o eorrespodddence course UNNeCessary. -
talla free, Atles Publishing Co., 304 Atlas
Hank Hildg, Ciocinnatl, Ohlo.

ANNDUNCEMENT Blides, UChieapest,
quickest, cleanist. Write with lead pencil,
Complete instructions 50c. Ideal Theatre,
Canso, Nova Scotls.

FOR Sale—FEdison, 2-Powers No, 4, and
Standard MMoving Pleture Machine, second-
hand ; guarantesd to be In perfect condition.
All worn paris have been replaced, These
machinea are bargains, Answer qulck, 220
Rhmdea Midg., Atlanta, {Ga.

MOVING Pieture Machines—Easy Pay-
ments==Machines, standard sige, (Hheérs 5
to  §40, and all apparatus.  Catalogiles.
Lalph J, Golsen, 65 E. 40th 5t., Chicago.
Drepartment M.

MOTION Picture Work—A large G618-
page book coverlng every phase of the mov-
lglmt pleture, its production and its theatre.
ndispensable for reference and instruction
te the thousands of workers in the motion
picture fleld. Price §4, postpaid. Popular
Mechanics Book Dept., 318 W. Washington
Bt., Chicago.

LEARN to write photoplays and make
tizg meney. Producers pay from $25 (o
2100, Easy to learn, Great  demand.,
Ours the only school whose instructor is
& suceessful photoplavwright. Catalog free.
Authors® Motion Pieture Sehool, Box 130K,
Chlcago, TIL

MOTION picture plays wanted, You ein
write them. We tench you by mail. No
experience needed. Big demand and good
pay. Detatls free.  Ass'd M. P. Schools,
601 Sheridan Bd., Chicago,

FICTURES AND POSTCARDS

15 COLORADO post cards 23¢, AU dif-
ferent, beautifully colored, sent postpaid
anywhere.  Colorado  Novelly Co., 3756
Franklln Si., Denver, Colo. ;

POSTCARD collecting is gt fun., Havs

friends everywhere, R ve Cards I

all countries, Your name inserted free lu

blg exchange list if you send 10c for trial

snbacription to  our 24 Ee  magazine,

Il-:‘llil:: Exchange, R 14, 3&? N. 44 CtL,
1LCHEO,

HEND 10 cents for 36-inch colored pie-
ture of Ban Diego, showing Battleships in
Harbor. Wy mall prepaid. Dept, H, 553
Spreckels HBullding, San Dlego, Cal.

MOVING picture favoriies on post eards,
Name your favorites, Set of  sevenleen,
twenty-five cents: sample set flve, ten cemis.
Pilm Portralt Co., 349 President Street,
Brooklyn, N. Y.

HAWAIIAN Qirls. Finest thing in Art

otography, 8x12 beautiful, sultable, Ano
framing, Three for & Dollar, Hawaiian
Bervice Bureau, Honolulu,

GREAT, New Picture Postal Puzsle, 10c,
Semt free for addresses of people studying
or playing the violin, Bauer, 135 East S4th,
Mew York,

POSTCARDSR, Hawalian Post Cards
beautifully colored, 12 for 2%c. Hawallan
Service Burcau, Hopolulu,

OHID Flogd-View Post Cards, 5c eacl;
slx for 25c, Maple Specialty Co,, Park 8t.,
Drayromn, Ohfo.

POSTALS-—lust (iirls; 10 nifty poses 13,
25—25c,  Balley, 110 Maple, XNapanoch,

MEMBERSHIP only 10c, =Send for st
of names. Lafayette Posteard Exchange,
1053 Lehigh St,, Easton, Pa.

PFHOTOR®, eautlful Women, *“Gems «f
Art," 24 real photo miniatures, 10e, Cur-
tis Co,, J—Englewoed, Chicago.

EVERYBODY'S doing it. Singing *Par-
ody Post Cards,” 12 for Jack Leach,
The FPost Card Man, Rox 4, Eversti, Mas:,

FIVE hand-palnted photographs, entranc-
ing mademotselle es, 2ic, Landsmau,
4322 Third Avenue, New York,

CARDE of Notable and Historle placca
in Ireland, England, Scotland. Catalog
and sample card, for 5 cents, slumm any
}vl:lntrr_'i'. Strajn, The Lighthouse, Ifast.
reland,

2,000 SELECTED Pletures for 52 A
Panorama of World Evenis, Political—
Industrisl—Soclal—Humorous—Tragic — all
of intense human interest. An ““Instaut
history of the year 1912.°° Twelve num-
bers of Cartoong Magazine for 1913 bounl
in 2 volumes of six numbers each, repre-
sgentlng the best work of over 100 of the
best cartoonisis, will be sent prepald for
§2, or elther volume for §1. Cartoons, 318
W. Washington 81., Chleaga,

FRENCH Kook FPost Cards—Something
funny! Bet of B8 “‘curtain ralsera™ for
:Hk- Postpaid. 0. K. Pub, Co, Decatur,

IMPORTED Photos—Enchanting poses,
Classy, appeal to lovers of beauty. Eix for
35e. Photo Artist, Box 844, Colorado
Bprings, Cola,

3 BPORTING Posicards, 10e, Miss A.
A. Banner, Station "R, ¥. Y. City.

IFF you really want to exchange post
eardz, try our splendid elub, Llsts eiren-
late in many countries. Membership, 1loc,
Halevon Club, Dox 123, Erie, Pa.

YOU'LL: get cards from  everywhere,
Memberahip 10c. Idaho Card Exchange,
Dept. K, Box 008, Bolse, Idaho.

DUPLICATORS AND DEVICES

MIMEOGORAPH  easily  made, Prinis
anything by thousands.  Costa_little. Foll
directions 25:, Ray Rung, 773 Summniit
Avenue, Cloelnnati, O,

THE Madern Duplicator, made without
lue or gelatime, iz the World's Standard,
“ifty to seventy-flve exact duplleate coples
can be made from each one you write or
draw  with lal:.u.-ni peneil  or typewrifer,
£2.40 to $6.00 according to slze. Bookleg
Free, Durbeen, Tteeves & Co,, Mfgrs,, 330
Firth Ave,. Pittsburg, Pa,

HOW to get a Hekiograph that will mnke
150 copies in 10 minntes; letter size, £3.
Write for circular. Hever Duplicator Co.,
118 No. La =Salle St., Chleago.
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CAMERAS AND PHOTO SUPPLIES

PHOTOGRAFHS of your sweetheart, baby
ar other member of your family or relatives
can be reproduced on & vase, match-case,
or knife. Hesults durable and
sitistie. Write for particulars. Alta Vista
Picture Co., 3800 Alta Vista Terrace, Chi-
1ago, TlL .

FREE samples. Send 2 negatives for free
pample prinis. Developing 10e %‘g roll,
any size. Velox Prints 2433%, do: 1lex
43y, 4o Sygxdlg, 3Wxhls, e Eastman's

Finishing Methods Used. Little-
field & Son, Dept. F, Delavan, Wis,

EODAK Films Developed Free Priuts
40¢ per dog For sple—Goerz Dagor, 161 -
inch Lens. Cost §182.50. Bargain at $100,
Davidson, 15 McVickers Theater, Chicago.

PRODUCE beautiful, waterproof, trans-
parent photes on glass, chinaware, witeh
cases, ete, Make photo sofa plllows, neck-
tles, magic disappearing photos and other
novelties: 8 complete formulas 25¢. P, Ben-
gon, Stewariville, Minn.

KODAKERS everywhere, mail me your
finlahing work. 12 years' experlence: frst
film developed : samples and prices free. 5.
_}Lim 1526 Deloss  HStrect, Indianapolis,

POPULAR MECHANICS ADVERTISING SECTION

OPEN Automobile business of your own.
Capital unnecessary. Only place to store
machines, Full partieulars 5fc,  Automo-
lﬁlla & Motoreyele Exchange, Rochester,

“Flexfte GOERZ lens apd camers, 5%7
camers. Box 133, Harwichport, Alass.

ELECTHI{ Flash Lamp Hattery, 110 V.
Price complete, Thc. Eals & Jolnson, 2705
T. Bacramento, Cal, S G

BIG Money Saved on Photographie Lenses
and Apn;ruus—-fmch exchianged ; mnllrm
done, Ralph J, Golsen, 65 East 4
Sireet, Chieago, Department P,

PHOTOGRAPHS wanted by publishers.
I'l fAnd a buyer for all priots I deem
worthy of publleatlon. Send your name oo
a postal for leatlet of instruction. A.

B.
Dudley, i'tl-ltﬂE'rn:Nllﬂ Expert, Box 775 G,
_Iﬂi]udn'm!:ll. .

WE buy. sell and exchange, Bargains
in  Microscopes,  Telescopes, Blnoculars,
Comerns, ete. Bargain list sent. Kahn
& Scn, Opticlans, No. 64 John 5t.. New
York. Esablished 62 yenrs.

PHOTOGRAPHERS, professional or am-
ateurs, to handle a high-grade phinto prop-
oeition, Assures you $1.500 yearly. Steady

employment. Write quick for particwlars,
T'nited Phote Cutlery Co., Canton, Ohio.

ANY photographs reproduced on  poat
cards 556¢ dogen. Tornado post cards 45e
dogen. Ricard, Photographer, 3327 Fowler,
Omaha, Neb.

PUBLISHERS, buy western photos from
the western photographer, H. Kaloger, Chi-
rook, Mont. Prices on  reguest.

HEND us your best negatlves to onlarge.
eatisfactlon guaranteed. Write for particu-
lars, ¢ K, Waite, 3237 17th Ase, Bo.
Minneapolis, Minn,

PHOTOGIAPHIC Post Cards from your
fims, 4¢ each; A0c dogen: SL.50 hum rodl.
Films developed, 10e. Careful workmanship.
Samples free, Fred B, Marvin, Kane, Fa.

TRANSFER FPhotos on Watches, Glass,
ete,; make good money: eXpefience unneces-
rary. Full instroctions for 335c. Kaloger,
The Photographer, Chinook, Mont.

AMAKE vour own clectrie printer. Blue
prints 50 cents, Des Aoines View Com-
pany, Box 109, Des Moines, Towa.

EODAK Films Devoloped, 10e per roll,

any size, Prompt attentlon glven mall or-
ders. Prints 234334 to 3%x4l, 3e; 435
to 34xh%, 4. J, M. Manning, Box B.

1062 Third Ave.,, New York City

OUR Photo Finishing Depariment at Four
gervice, Studle method, individoal treat-
ment. Dest work  possible,  Films de=
veloped, all pizes, 10c. Prints, dc, 4c and
Ee, ®Send flm for free sample. Lansing
Eindio, Box 1485, T3% Main Street, Spring-
fleld, Mass,

AMATEUR  Photographers: Beautiful
black and white photographs, rich in detail,
are produced on professional photo papers.

Are you ting real photographs or merely
printa ¥ here Iz a @gredat erence: you
be the Send me a negative and
gtamp for sample, and price list today. W.

1t Clement, Box 1046, St Louis, Mo,

KODAK finishing as done in tha factory.
Any size roil film developed for 10, Prints
o Cyko, ‘3’& 314, 3o 2lexdly. Bxdlg, de;
Y x6ly, 4z, postals, 50, Hest work am
o4-hr. service. Camers Shop, 17 East Main
&t.. Marshalltown, Ia.

DEVELOPING, ten cents roll, any size.
Prints 4x5 and Post Cards, four cents.  All

smaller sizes three cents,  8x10  enlarge-
ments, forty eents. O, E. McLaughlin,
Dretrolt, Mich.

Soe. OFFER for 10c, Send 19¢ and film,
any slge. Wi furnish six prints,  Heauti-
1‘317 work, FPrompt service. BSxlit enlarge-
ments mounted, 20¢, Hoanoke Cycle Co.,
gpmm, Va.

KODAKENS—A very speclal offer, Send
and six exposure roll and 30e for develop-
. and 81X fine velvet prints—one beautl-
hand-colored. Booklet and sample
free. Kamera Shop, 179 Auditorium, Chl=
CRED.

POSTCANRDSE printed off any size films,

each. High-grade work quickly done
Aend for samples and price M=t LaMaoille
Works, LaMaollle TIL

EPECTAL! This month we will make a
beautiful 8x10 enlargement from kodak films
for 25 Factory methods, Camera Shop,
17 East Maln 8t. Marshalltown., Ia.

LEARN Transphography — make trans-
parent photographs on wateh dials, china-
ware, eto: instruction 25c. E. Greenhalgh,
Elé, 58th, Brooklyn, N. T.

MONEY in Photography, 1 start ama-
teurs making money at bome taking por-
tralia: become professionals,  Studlo secoets,
retouching, ete., fully explaiped. Wells
Studle, East Liverpool, Ohio.

BUSINESS OPPORTUNITIES

MAKE More Money!
substantial Mail F business—our
“eflent Halesman'™ system can easily  be
done In re time yet the possibilities are
vnlimited! For years ‘"Booster'” has actu-
ally and accurately led thousands like you
aver the Suwecessful Hoad 1o Wealth. To
suseeed  you've got o read The DBooster
Magazine for “"Boosier'® is unity amd
glarta you in business for yoursell—tells
you how to get the dollars—puts you next
to the best money making propositions on
earth—ones that really get You the money.
Semd 10¢ for two months' trial subscrip-

Operate a good,

ticn. Booster Magazine, Northwestern
Builiding. "hicago.
STOP! Investigate at once! New busi-

neas! Mo experfence; 5009% profit malkin
photos with the new One Minute FPost Car
Camers. Takes and delivers finished
card photos In one minute right on the
spot. Mo plates, filma or dark room. Make
big money everywhere, traveling or at home.
This is your opportunity for immediate and
permanent success,  Don't  delay! Write
today for free information, The One Minute

Camera Co.. 233, Rand-McXNally
Bldg., Chicugo. g

YES, ii's & mnew oue, never advertised
hefore. beer coll cleaner that works
like shot in.a bottle. Bulld routes clean-

ing coils mt 25c each. We lease you ma-
chine with exclusive tertitory. Weighs 15
Ihs. Rand Blast Beer Cleaner Co.,
312 Madison Bt..- Chieago, TIL

MAKFE yourself Iﬂmﬂunn Learn col-
lectlon business. 8 competition; large
returns. We teach and appoint you our
sgent. Bervlee Swatem, 117 Neorth Dear-
born 8t Chicago.

STANT Contracting. Make big money ren-
ovating and polishing automobiles, el
Lunk, bar, store, home furniture, etc. No

cxperience , no compstition, few dol-
lars sufficlent to start.

Our pal formule
is the best e:ﬂ:;hm:. Full information for
om

stamp. Expos ialty Co., 1633
Haight St., San l-‘nnm.

in business, furhlall'.'n.g

$20

WE start you
everything; men and women, $30 to
weekly operating our “New Sysiem Speclalty
{‘andy and Popeorn Crispette Factories.™
home anywhers: no canvassing. Opportunity
lifetime: booklet free. W, Ragsdale Co.,
East Orange, M. J.

FORM & corporatlon—Congress Law for
1. C. and all states: cheap. HRalse money
raslly. T, 8. Legal Corporation, Washing-
ton, Iy, OO, nting $1.225,000, 0040,

WE =2all Patents. Established 1000, Ir
wou wish to mdd a new product to your
Hme, write ua, Charles A, Scott Co., G868
Central Blde.. Rochester, N. T

LEARN Metallzging. Transform Carna-
tions, Roses, Buttertilies, ete., into exquisite
jewelry novelties, Pleasant, profitable home
cmployment. Dime brings beautiful sample

“USE your spare time to bulld

& mail
crder business of your own. We help you
start for a share In profits. 27 opportind-

ties,  Partleoalars free.  Mutual Opporiuni-
ties Fxchange, Buffalo, N, Y.

£358 INFOHRMATION HReporters Wanted
Everywhere, HRlg pay, Spare time. Con-
fidential. Enclose stamp, Natlonal In-
formustion Sales Company, BCH, Cincinnati,

START & manufacturing business. New
money-making plan and formulas 10e.  Sat-
isfaction guaranteed. Commercial Chemists,
78l Willlamson Ridg., Cleveland, Ohio.

GOOD Results, Greatest Mall Order Mag-
azine published: three issues 10c. Publish-
ore, 2311 PM, North 43rd Ave., Chicago.

CABH for names, information, formulas,
fdeas, ete. Hteady home business. In-
structive hooklet for stamp,  Information
Bystem, 29 Marletta, Ohio,

AN  intelligent person may earn
monthly corresponding for newspapers.
canvarsing. Send for partiouwlars.
Syndicate, 700 Lockport, N, ¥.

§150 MONTH. No canvassing or mail
erider phantom. You save merchants $140
monthly, xet sell nothing. Box 4, Fort
Hentt, Kans,

EAIRN 6-10 dollars & day making cement
finee postz: blg, increasing demand.  We
show  you how, Myland, 2125 XN, Front,
I'hiladelphia, Pa.

BIG money made.

100
Nao

Fresa

Baseball and foothall

machinea. SBullivan & Co., 850 Bherman
2t., HRichmond HIMI, N, Y.
INCORPORATE free; pay eXpenses; we
take stock for Services,  Listed Securities
('n., Flmira, N. Y.

EARN money In spare time, Pleasant
home work, no ranvassing.  Send  stamp.
Lerepac Co., Flushing, L. L. New York.

MK, Mail-Order Man! Deal with estib-
lizhed corporation, We have [deal method
for nners or established flrms. Patented
specialties, Factory  prices, No  fake
sehemes. Copyrighted  prospectus  freo,
Mississippl Valley Co. Inc., Box
Pittshurg, Kansus.

MAER Money Making Concrete Mantols.
Weo help you. 100% profit, Our adjustable
fron forms make any slze mantel. Forms
cost $25 Think of the thousands of man-

tels sold yearly. Write for information.
B:u.h.-ul; & {:Ignﬂ%; N. Mllburn Ave., Bald-
win, I. L. N. .

D you want a business all your own?
Snmething permanent and ble? Are
you willlng to work for it? If your answer
is= Yes, then write us. We have splendid
cpportunities for hopest workers who have
backbone (instead of & wishbone), and de-
termination. We will help you to help
voursell. For further particolars

Apex Speclalty Co,, 1343 Lexington Ave.,
N. Y, City.

PLASTOGRAPHY enables you to
from lfe, durable busts of your friends in
imitation marhle, . et L2
#tatu of old masters. Appeals sironger
than otography or paintings; is lesa

sive, oasier to learn. Full Instructions,
Sc: particulars free.  Plastograph Studle,
Fort Casey, Wash, _

DUR magazine, Your inspiration, Tips
to agents, Mall-order business. ta to
the trade. Beginners” helps, Small invest-
ment. Blg walue., 10¢ copy. 3"mnuth.si

Ihe. Prospectus  froe, .
Trader, 44, Elizabeth, N, I
S200-5300 A MONTH. BHe Independent—
a manufaciurer, Golng out of the
Medicing Business, we offer our rare Euro-
an Formulas, all 4 collections, for §2 as
ng as they last. Particulars free. Hecker
{"o,, 5325 Rishop, Chicago,
LET me send you free particuolars con-
eurning my “Half Dellar” advertising plan.
Operate either locally or by mall. Immense

profita, 1. J, West, Topekd. Kansas
YOUR 25-word adverilsement placed im
monthly magazines for $1.25. One

28 pood

inch display, £3. Write me before placing
any advertising. 11 save you money. F.
L. AMiller, 1000 PBasiable Block, Syracuse,

pin. P Benson, Stewarteille, Minn. MNOX
COLDEN Seal the Golden Harvest, SEND for my booklet “How You Can
$6. 500 pere.  Fasily grown. FEx- | Decome Your Own Baster.”” without capl-

per
planatory booklet ten cents. Gar-

Bu
dens, 200 Main 2t.. Cineinnati. Ohio.
I HAVE had ten years® experience and
have made good in the Maill Order Husiness.
began with $5, Semd for free booklet, Tells
Low, Heacock, 5074, Lockport, N, Y.

In & business in which there {8 no
competition. F. Daugherty, 1236 W, Madi-
gon St Chicagoe, TIL

LEANS Itealty Business. Big income.
We'll teach you. Free booklet tells how.
American Realty League, San  Franclsco.
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_LEARN to make metallie sign letters.

rience  unmecessary.  Practically  all
profit,  Particulars free.  Cushing,” 2715
Bouili Main, Los Angeies, Cal

LEARN & light manufacturing business
that pays $25 weekly in any locallty. Par-
ﬁcull?a fiee. B. H. Elkins, Farmington,

YOUR business proposition Intelligently
and convineingly presented to one thousand

investors for § Companles incorporated
end financed. Alfred S, FPerry, Financial
Agent, Falrfleld, Conn.

STOF wage slavery. Formulas and in-
structlons for manufacturing six big scllers
snd 100 bosiness opportunitics sent for
Ing, W, J, Techtmann, P, . Box 1487,
Loa Angeles, alif.

BE your own boss—start a sllver and
metal plating business at home, XNo eapi-
tal.  Hend for froe deseriptve eircular.
Cardener System, Dept. B, In, 8§03 Turk
Bt., Ban Francizsco, Cal,

BUY by mail anything you want at low-

est prices. Send for calalogue.  Agents
;’uuud. Central Supply Co., Kansas Clty,
o,

ASK Bode! He solves “Just Your”
problems.  Particulars free! Write nowl
Bmde, §ilp Main, Hartford, Conn,

MAIL Order Ddenlers! Advertisers! You
peed oor 1913  Advertising Raie Book
with  the Jatest Dollar-making featurs
“Ads That FPay.”" Hot from the presss|
Glves you cost of Advertising in 2000
recognized magazines and newspapers, lo-
cation, elrculation, elmlu'f dates and other
useful Enowledge. Iocludes thirty original
Mafl Order positlons, winners every
ane of them. A $10,000 investment at
your service. You can make & legitimate
profit of #5¢ on every dollar order. This
very valuable manual sent prepaid to ¥ou
for 1oe. Write now! Dedrborn  Adver-
tizing Agency. 521 Dearborm 8t Chi-
cAgo,

TRIAL Offer: §1 places your 25 word ad
in 200 different magazines,  Send copy now.
%1n§3 Magazine, x 13P.  Little ‘Silver,

ETOF Here! Let me start you In a home
business that will bring you money every
day. Experience unnecessary, Spare time,
No canvassing. I furnish everyihing and
Euarantes success. Send for proofa,  Yoor-
hies. Desk C, R., Omaha, Neb.

I WILL start you earning $4 daily at
Leme in spare tlme, silverlng mirrors: no
capital; send for free instructive booklet,

MONEY-MAKING ideas help make more
meney. 2 copies 10 cts. A, Kraus, 154
Kraus Rldg., Milwaukee, Wis,

PATENTABLE fdeas wanted—Send for
@ free books, R. B, Owen, 30 Owen Blig.,
Washingion, D. .

AD bargains—20 words in 100 monthiies
$1: 100 weeklles $2: in 20 big Sunday
B $5. Life Co., 81, Loils.

OPERATE Habn's Premium Machilnes, the
best seller for clgars and candies. J. Hahn,
1016 Germantown Ave., Phladelphia, I*a,

WE help raise capital at once to siarg
you in retall, manufacturing, tent, real
estate, mail-order, or any legltimate busl-
ness, by means nf “our practical metlod,"™
Particulars free, The Business Ald Co.,
K G604, Detroit, Michigan,

WOULD you lke to own & good-paying
mall order business? We have a line that
gets repeat orders all the time. You can
start in spare time: invest a dollar or two
& week and soon own a nice business of
your own: write for partieulars. Nadico,
1664 Belmont Ave., Chicage,

LEARN Electroplating—Practical results
may be obiained by following the direc-
tions in our book on electroplsting.  This
is a working gulde for the beginner wreliten
by an old hand at the business, 113 pages,
3 llustrations, cloth, 50 cents postpaid,
Popular Mechanics Book Dept., 318 W,
Washington 8t., Chirago.

LET the Parcels Post Help You, Add
1§15 to $25 weekly) to your present salary
or income.  Stort during spare time and
bulld wp a permanent mail-order businosa
of your own, We show yvou how amd help
You make good. No canvassing.  Experl-
ence unneécessary. The Parcela Post makes
success doubly sure. Our pew ldeas and
up-to-date plans bring the money. No go-
called "“"Course of Instructlon'' to sell. We
ﬁve that free. Write today, Address Pease

fg. Co., Ine, Dept A, 70 Broadway,
Buffajo, N, Y.

MAEKE and Sell Mission Furniture—
From our instrucilons one man who was
an amateur made and sold $400 worth of
just ane article alone, We give vou 98 de-
signs and easily followed directions for
making each plece in 3 books at 50 cents
tach or $1.60 per sel, posipald. Popular
Mechanies Hook Depl., 313 W. Washington
Hi., Chicago,

INCORPORATE your business under Ari-
zona laws, Cost small. No fraochise fax,
Stockholders exempt from eorporate debis,
Do buslness anywhere,  Lawe and forms
free,  Southwestern Securities & Investment
Company, Box D428, Phoenix, Arizona.

INDEPEXNDENCE and fortune quickly
attaired in_ the Munulaeturing Mail Order
business. T furnlsh Formulns, Manufae-
tuting Frocessea and Trade Beeréts In all
lines, SBold under positive guarantee: 1%
vears' practleal experience, Revision fnd
improvement of Formulas and Processes—
reduction of manufacturing cost—utilization
of wasle materials, etc., a rialiy.  Book-
itl, Formulg List, and Valuable Informa-
tiun . L. Cummings, Ph, D,, 127
Biandard 8t.. Syracuse, N. ¥.

BIG Profits for You! Manufacture Bar-
ley Crisp.  New oconfectlon. 5c  packnge
custa you le. Machine, Instructions com-
lete $7.50 prepaid. Send 10c for samples.

rley Crisp Co., 1605 Hryde 8St., =2an
Frenclseo.

gitin dans of operations. G, F. Red-
mond, Dept, 306, Boston, Mass,

COLLECT money %W a sure, simple, sya-
tem. Income 31000 to %5000 a year,

Guick results,
gtructive hook.
Natlonal Colleetors Ass'n.,
Newark, Ohio,

WHAT s your success 13 ours. Htart a
Mail Order Pusiness. Deal direct wiih
the Manufacturer. Free coaching, Free
Warehouse privilege., goods at right prices.
Our Patented Blg Profit Mall Order Leader
anld  exclusively  through our co-workers,
Great Summer Repeat Order Leader and
“"Tested Ot Co-operative Working Plan
now ready.,  Also our Manufscturers' lim-
ited Free Coupon Offer, Experience un-
necessary and spare time to start. It will
pay you te investigate,  Full pariieulars,
together with Sworn Btatements, and Fosi-
Write J. M, Pease Mfg, Co.,
40 Pease Bldg., Main St,, Buifalo, N, Y,

EARN 87 to 212 dadly, restoring faded
colors in rugs and earpets, Whaole or spare
timis, Armenian Process,  Great demand.
Xo  capital.  Partfeulars  free.  Fldred,
Dept. 75, Detroit, Mich,

RESEILVER mirrors  and
money.  Full instructions 25¢ Elite Ex-
change, Dept, C 4§, 3827 XN, {4th Ct., Chi-
cago,

Mo capital required, =
“Skiliful Collecting,”” free,
Long Street,

AGENTS WANTED

AGENTR Wanted—Here's big money for
you—and a stylish nobby sult absolutely
free.  $10 a week easy, lany are mak-
Ing more. Nothing to learn, Nothing to
buy., Noithing to invest, XNo capiial re-
quired, We furnish evervthing free—even
the sult of stylish clothes you wear, QOur
men are the swell dressers and §t doesn't
cost them o eent, and they make big money
every week, Gel in pow. Now {3 the time
for the blg money. Your name on &
poatal brings everything free. The hand-
somest lot of samples of the latest suitings

you ever looked at to choose vour sult
from. And a book of fashion plates show-
ing the very latest, nifty, noblby styles:
alge  measuring blanks and  everything
necded—all free. We pay expressage on
everything, Send that postal now—don’t
wait, Thia {8 wyour chance—grasp it
Amerlean Woolen Milla Co., Dept, 614,
Chilcago,

WANTED—HResldent agents to introduce
the new Bhort Cut to Light, XNo engines,
dynamaos or intricate machinery: new in-
ventiong revolutionize old methods; costs
mueh less to install and operate than any
known method of §llumination; gasoline
lights that can be switched on and off
instantly; artistic fixturcs for all purposes,
such as the lighting of stores, homea,
churches, halla, stresis, ete.: nothing to
wear out or get out of order; a 10-year
guarantee furnished with each svetem: an
opportunity of a lifetime is offered fndus-
trious men to get into a permanent money-
making business: every system installed
sells  others: every wser an  enthusiastie
booster, Write at  once, Gloria Light
Company, 1271 Washington Blvid., Chieagn,

MR, Mail-Order Man: Deal with estab-
Nahed ecorporation. We have ideal method
for beginners or establshed firms, Patented
specialties; factory prices; no fake schemes,
NT tghted Prospectus free.  Misslasippl
}'a. ey Co., Ine.,, Box N, 623, Pitisburg

ana,

EIGN  Agents—Painters—Something  new
and better,  Attracto ready-made Gold and
Silver letrers. 21 kinds. easily applied,
Make big money letiering store windows,
making :n:. and selling our line of flash-
ing, sparkling chipped glass name-plates,
No experience needed, Welte for sample
letter and cmialogue and start at  onee
Address Attracto Sign Co., 2633 North Clark
Bireet, Chicagn,

MEN and Women wauted for Government
positions, #6010 $75 month to commence,
Vacations, gsteady work. Over 12000 ap-
polutments this year. Pareel post requires
several  thousand.  Influence  unnecessary.
Write Immediately for free liat of {tjons,
I-:r-:{_kiln Institute, Dept. 0 22, Hochester,

HAYE you o few hours to spared We
want man or woman in each town. No

capital needed. An hour's work shows
dollars earned in spare time, Pocket sam-
ple. 4009 profit. . C. Mfg, Co, (Dept.

1041, 20 Warren 8t., N, Y,

REAL live salesmen that have the abllity
to sell, send for free sample. New sanltary
household article, 250 to 3009 prefit,. Two
to foiir #old in every home. Hammond Mg
Co, 161 8 Commonwealth Ave,
Angeles, Cal,

SELL something good—150% proflt. Fast-
Belling mecessity. Excelslor clothes line
and reel; handy, simple. Particulars free,
li_gr;h!w Mfg. Co., 115 Worth St., New

ork,

MAKE and sel] your own goods, Formu-
Les by Expert Chemlsta, We obtaln your
Government Serial Number, Catalogue for
lﬁnmllg- B. Mystic Company, Washington,

1M COMMIZSION on one order, $200
to £300 a week nothing unusual if you
handle **Mercory'* 170 advertisin nlped.

oriel

tles. Agents in this and jobbers 1]

countries wanted, Large commissions, Write
Mercury Nowelty Co.,

218 Broadway, Dis,

II. 8 A,

~ SELLIXNG Agents Wonted for ~Flre DUk

Best selling small fire extinguisher, A real

for our propositfon.
11-F, New TYork,
money¥  maker for you. (Our proposition
nt you, The Inst, ﬁhtu

won't  disap
Co., Dept, M, Columbuas, 0,

AGENTS make 500% proflt selling our
gold  window lerters, novelly s and
changeable signs. B00  varleties enoc-
mous  demand.  Catalogue free,  Sulliven

Co., 1138 Van TBuren 8t., Chicago, 11

MANAGERZ: oOrganize sub-agents. Sell
wonderful patented metal ot ble fana
for aewing machines; unlimited proflis, ex-
clusive eontrol; sample only $1 Fga ald.
Partleculars. Altachable Fan Co,, Lrunl.
Oregon,

1L 00 TO §50.00 week made easily by
men and women selllng our **Combination
=elf- Heating Flat Iron and Stove,” needed in
every home; sells on slght; flne Summer
ni,mcln]t{, Write quick for full informa-
ihom. roua  Lighting Co., 174-A, North
Bangamon, Chicagn,

AGENTS—0Get particulara of one of the
best paying proposlilons ever put on L]
Something no one else aells, Make

market,
£4,000 yearly, Send postal today for par-
tieulars, E, M. Feltman, Sales Mngr.,

4178 Hycamore 8t.. Cineinnati, 0,

AGENTS—8top canvassing. Our district
managers are_making big moncy employing
sub-agents, You ecan also. We show you
how.  Write for particulars, stating terri-
tory preferred.  Banito Co., Hochester, N. Y.

WHEN you sell Feeny Vacuum Cleaners
you make pleased customers., New prinelple
—crcates wonderful suctlon. One general
agent's  total  commissions 1912 were
218,498, Wrlie today for our attractive
rtépusltlons. Feeny Mfg, Co,, C-28, Munecle,
I,

KIMO—Greatest agenis’ proposition out.
A waterproof shoe polish, with dauber,
g:‘]inher and cleaner, packed in neat imctal

x. Bend (31) Ze stampa for outft, W, Q.
Turner Bupply Co,, G005 8, Jeff,” 3t,
Muncie, Ind. LR T

AGENTE—Blg Profiis 2elling B, 2, Belf-
Heating Oasolipe Irons; also E, Z. Gas
Iroma; have many new features; sell rapidiy:
territory nmow golng fast; don’t miss thia
[ unity. Write now for full particulara,

. B, Enterprise Tool & Metal Works,
Chicago,

WE want one man in each locallty; the
surest proposition for 1913,  Never offered
befare,  Sales guaranteed, Write immedi-
ately. Phelps sSpecialty Co., Dept. M,

Carg- MUl = oo T Lt st T

AGENTS: 510 dally selling “'Perfect™
Double Suction Hand Vacuum Cleaners.
Territory guaranteed, Perfect Cleaner Co.,
384 Hudson 8t., New York
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AGENTS Wanted—We want a
in every town (o &ct as & sales
We want you in your town, Devote your
spare timeé to our business and you will
make blgger money than you ever made
before, Oive us all your time and we
will make you rich. These are facts, not

promises. §50 a week at the start, Be-
nir]es_ & nobby free suit—and all the clothes
you want at less than wholesale price.
Wear one of our free suits aa an advertise-
ment and people will flock to you to buy
a soit lke -it and you will coln money.
@et our money making proposition and beau-
tiful of gamples, Just send a postal
card. We pay express charges onoevery
thing. Join the live wires—send us a postul
today. Paragon Tailoring Co., Dept, 614,
Chicago,

AGENTS—Hurry—Something new. Sani-
tary device for telephones. Millions will be
gold, 1507 proAt, Apply for territory.
Hyglenle Phondate Co., 1082 Jefferson,
Toledo, O,

WINIMYW Letter Agenta: Inerease yeur
profits.  Bell Attrocto ready-made Gold and
Rllver letters—the kind with class to them.
21 n.t;rlua—eully applied, Bample  and

live man

I'.l.'lnﬁ Attracto  Letter Company,
2&5.1 nr'.h {_:]ar]: Street, Chicago,
BEA.[ 'I'Il-"'l 1. Embossed Gold Window

Letters make 1000% profit without cexperi-
enee.  New, easy proposition. Bigns always
necded, Ours Jast for years. Hock bol-
tom prices. Essentials to work with mailed
free. Embossed Letter Co., 235 W, ILi-
nols 8t., Chicago,

BIGN Painting Agents: 10005  profe.
Best and cheapest window letiers made,
Mounted sample free. Success positively
guaranteed. Embossed Letter Co., 2405
West Illinois 8., Chicapo,

RE Our Agent. We make the
Varuum Sweeper manufactured Waomen
are crazy for them. We will sell you one
al lowesl agent's prices. Test it at home.
Bhow It te other women tired of sweeping.
dusting, ete. Take thelr orders and make
money for yoursell. ‘Wrlite at once for
aginey terms.  The Junlor Vacuum Cleaner
Co., Dwpt, A, Bradford, Fa.

YOUNG man, would you accept and wear
& fine tallor-made sult just for showlug §t
pe your friends. ©Or a Slp-on Raineoat
Free! Could you use §5 & day for o Jittle
gpare time? Perhaps we can offer ¥ou &
ateady job, Tf you lve in a town smaller
than 10,000 write at once and get beautiful
gamples, styles and this wonderful offer,
Banner Tailoring Company, Dept. 325, Chi-
Cagn.

T ENDLESS necktles sell on sight: girl
made 387 in one week; man made 520 in
one day: looks like any stylsh necktle; ties
in & different place each time: wears 20
times as long; patented; write for terms and
free sample outft, Endless Necktne Co.,
Gumbel Blde, Kansas Clty, Mo,

HUNDREDE make $50-875 weekly sell-
Ing Guaranteed Hoslery for largest manu-

best

LIVE men can earn 35 to §10 a da
sclling Solid Gold Convex Letters. 104
and over ofit. 10c for sample and par-
w_uifm. heeling Letter Co,, Wueeling,

. Va.

AGENTS, If you are looking for quick
sellers and big profits, wonderful oppor-
tunity: write for particulars, Truester Sup-
ply Co.. Milwaukee,

AGENTS—AD exceptional opportunity Lo
carn $3,000  year and upward. Some-
thing no one else sells, Send postal today
for full partiealars. A, 5 Shub, Sales
Migr,, 1700 Bycamore 2t., Clocinnatl, .

OXNE Milllon Agents Wanted, Fast aell-
ers ecosting 2o, selling 25e, in quantities Io
50, Every ﬁr.m nesds, Postal ngs Skm-
ples. Emboesed (Co., 340 West Illinois hl....
Chicago.

~of the Texas ploneer.

AGENTS—$50 weekly; we manufacture
the best npesdle case made, a wonderful
aeller: 200 (o 500 pet omt I'il. talking
LRecesSsary | OLrE “Trust
Seheme’”  Euvelopes dn e 'n-m'lt general
agents can make over m»u weekly: send
1k for & 25c sample oconlaining 115
necidles; particulars free; buy direct from
the factory at wholesale. Paty Needle
Vi, 102 Davis Sq., West Somerville, Mass,

AGENTS—"Border Wars of Texas,” a
took of 400 pages of thrilling accounts of
Indian raids, battles, etc.: 40 fuﬂm?la[a
illustrations portraying the croel hardships
It iz a quick selier

for agents, Senl postpaid for $1.50 cloth,
$2.00 morogeo, of ilerms, ete,, for stamp,
Matt Bradley, Tioga, ‘Texas,

INCREASE your income handling Right-
Idea Hne all or pari of your iime. Prac-

GET complete outfit for monogramming | tieal articles nesded everywhere, including
autos and motoreyeles with owr  tranafer varuum cleaner, vacuum washer, gliding
lietters: amall investment, big returns, Wrile casters, ete, Homething to 1mﬁﬂ:s.t, EVEry-
for full rilculara.  Motorist’s Accessories | body, Wrlte for particulars, A, Rosen-
Lo, Ashland, O. berger, 700 Hand-MeNally B!Mﬂm

AGENTS—You can make $40 w 575 A
week selling Cuarantes] Aluminum  Ware
to consumers,  Complele sales course free
—Your Territory Open.  Answer  Quick,
le 7. American Aluminum Co., Lemont,

AGENTS 250% profit,  Wonderful ltile
article. Sells like wildfire. Can be carried
in pocket. Write at once for free sample.
H. Mathews, 1882 Third 8t., Dayton, Ohio.

AGENTS, §50 weekly selling Presto
Garden Hose Menders (no tools reguired).
Hend 50 cents for dogen, standard Speclaity

Co,, Indianapolis, Ind.

AGENTA: In everyihing and write
us quick for special terms on Palne's Auto-
matie Change Tray., Sella {12alf, Greateat
money-maker in  years.  Address, Paine
Specialty Co., Milwauskes, Wis,

AGENTS, Mail-Order Men:  SBend ten

cents for two numbers of The Opporiunity

Advertizer. Hobert ¥, Tyler Co,, Portland,
Malne, R
TAGENTS—$5  dally selling our Handy

Tool, 12 articles in one. ghining seller.
H:mplu free. ‘Thomas Mg, Company, 463
Third St.. Dayton, Ohio.

BOAF tg:  Our Vegetahble Hoap,
Tollet  Articles and Remedies Excel and
Outsell. Sample Free. Buchanan & Co..
G4 N, Malp Bi., 8t Louis, Ma,

AGENTE—Shoes are a necessity. Hell
them from factory, Particulars for stamp,
Full Value Bhoe Co., Lowell, Mass., Desk K,

BPECIAL lot just recelved! New Inventlon!
Inexpensive, exceptionally clever househald
artiele, for every home, Interests everybody.
Clean money for agents, both sexes.  Send
slamp now for illustrated folder amd s.pe—
rial sheet. Tt will please you. Depl. A
New England Auction Goods Co., Box BET,
Trovidence, H. L

WANTED—Responsible  Individusls or
firms to take exclusive county and state
righta for handling our new patented
tenslon Cover,  Fita all siges kettles a.nd
conking utensils, One million will be sold
this year, Forelgn orders solicited, The
Heott-Johnson Company, 500 Central Bulld-
ing, Rorchesier, X-

AGENTS—Our Wonderful Luminous Cru-
citx; selling better than ever. Home terrl-
tory still open. Shines all night in darkest
room.  Write for agency. Dloneer Portrait
Company, 1250 W, 63rd St, Chicago.

BIGN agents, save money: buy our gold
and sllver Hexible window letlers, non-Larn-
ishable, best made, four siyles, big stock,
immediate shipments—32 in., 80e: 3 in,, T0e)
4 in., . Assorted samples Te.  Instrue-
tions furndshed free.  Write to-day. New
York Slgn Letter Co,, Dept. M, Arbuckle
l'.ul'lrl!.ng’. Brooklyn, .\'_ Y.

BALESMEN:—Working for
cish in your et every day: Ho
Dievice: duplicate orders; profita blg, ex-
perience unnecessary. Write immedistely.
Specialties "lﬂw!!‘ o., No. 31 Willough
Bireei, Brooklyn, N. Y.

A means

AGENTS—We have a new leader; hig
fits ; write for free sample and catalogue,
New l:entur: Hmclﬂtr (:r;-,.. 4 Plguetie

AGENTE: Bemd no money.
gend me particulars of your
Ter. M. F, Allen o, EM'I' i1 d. j.u-,,
Brooklyn, N, Y,

Ave.,, E. Detroit, i

AGENTS: We manufacture the best
Yacuum_ Sweeper made; a wonderful seller:
exclusive territory. The Lafe Shannon Co.,
Waterloo, Towa.

AGENTS: Something new.

Corta  10e,

AGENTE—§40 1o $75 a week, extra pre-
miums, prompt shipments and a square
ileal, Buccess and prosperity assured. Ster-
'li:nf Aluminum Co., Canal Station 77,

facturer in America. Why not you? Com- | 3e¢ll8 for §1. "The Consolidated, Kokomo, LOUK Ferel Sell Berma Starch Enamel,
plE[n outit free, 'W‘ritz‘h:u_k-k o our city Ind, greatest  repeater and  business hu!‘ldu-
office.  Madison Mills, Mfrs., 486 Hroad- MEN'S shirtz to messure. $1.25 and up, | Perfumes clothes: lasting Oriental odor.
way, New York Clity. Outfit free. Peerless Shirt Makers, Dept, .1‘!1'0‘?&- ﬂéﬂft:Num lﬂhi’rﬂ' Berma, 140
AGENTS Wanted—Fither Sex—We re- | 23. Chicigo, mmeAn B, Mer Jeek
turm your postage, with particulars of the KIMONOS: Easily sold; profits liberal. SELL “'Spark-A-Lite”" Pocket Lighter
best vacuum cleaner: also vacuum washers, | Particulars free, ndeel. Edinboro St., | Sure light always. Carry In pocket Mike
Cash Buyers Mfg Co., Middlebury, Ind, Hoston, fountain pen. %ﬂmﬁ ka’ fﬁu
AGENTR, sell Genuilne Imported §1.50 ATAPLE article, sells llke Mghining, Send m&gmﬂn?t. dhulhumu’w;ﬁ?éd,mgm-
Self-Filling . Fountain Pens at  Sbe, and 10 for sample, H.I:II'I:I.-B H-'ll ll' . 10 ican Chemical Works, 33 West 97th St
ﬁi?&‘is"“"’n““ e i Thiaaat, —F';x#;lﬂrwﬁgw Are Wit T g | N York Cléy. : :
2 fut 2 n o, t. easant, Ty 18] nla. or T
Pa, selling propositions. Snyder, Kuhns Bid., | AGENTS. = Representatives. —Hell Silent
. [ Tet- ]uﬂm hio, nn team RCuum s L . B
AGENTS: Cost Zc, sell 25c.  Sign Dioes scientifically in twenty mimutes what

lers put on  with roller, Samples  free.
Embmsed Letter Co,, 230 West Illinois St
l.‘hlr.__liﬂ
AGENTE—Blg mouey in nate- -plates and
slgnd. Don't fall to get our live-wire Hlno.
It's & money maker., Write at once. ‘The
Cellumina Co., Attlebors, Mass,

ABSOLUTELY New—Just out. Make
large, liberal profit selllng *'Radiolite™
Write Butler Mfg. Co, Dept. 51, Tolelo,
0., for detalls regarding this wonderful
fwprovement  in tnmp burners.  Nothing
like ft.

AN excepilonal opportunity for lve 'I!L'li}f
or woman as local agent for *‘Hteeltax
hosiery ; something new; qulck sales; repeat
orders.  Ideal Supply Co., Dept, ¢, 52
Union_Bauare, New York,

AGENTS wanted oulek, Clean, legiti-
mate, MrEy- n‘ﬁ ftion. No spare
for cxplanations. rite for full particulars
and exclusive territory. Krueger Mg, Co.,
Dwpt. 2A, 167 W, Washington, Chicago,

INCREASE your m‘nl’ns $30 weokly with
our  permanent  agency. Full particulars
free. Dept, N, Hox 231, Atlanta, Ga.

T GENBERAL agents, capable of calling on
the big trade themselves and handling can-
vassers for the house to house and office
1o office business, to sell the newest electric
speciglty on the market: sold everywhere
there 18 eleciriclty, in the home, office, fac-
tery, abore, hatal: liberal profita; sales-
driving sample welghs a pound: no experi-
e or knowledge of electricity required;
aghcws bhow (o use one light instead of twe
and get the same results; sells for §2.50,
£3.50, §5.00 and saves the purchaser an in-
vestment of $25.00, Write for particulars,
The Handy Light Co, 155 Handy Light
Plock. Clnelnnatl, Ohio.

YOI ean make more money operaling a
mall businesa, but before taking any « lhn'nres-
fivest 10e for two samples of ““Booster''—
ilhe one bona Ade Mail Order amd Agents
publicailon on earth—a magagine that haz
for wearas actually and accuraiely started
ethers like you In business for themselves
by publishing the best money making propo-
sitions on earth—ones that really get Yoo
the money! Send 10¢ today—it’s worth
dollars to you, Booster Magasine, North-
western Bullding, Chicago,

formerly required half day. We show you
free imcome of $4,000 to $6,000 yearly.
Belf-2elling houschold necessity. Write

manager, Murray Manufacturing Company,
110 West 34th, New York. 5 v

AGENTE—Something new, big success,
Lather Kreem, no cup, no brush, no soap,
ne lather; just apply and shave, Exclusive

territory. Write oulek. Bend 25c  for
sample, Mory & Thorn, Dept, . 260 W,
Broadway, N. Y.

AGENTS, enormous profits in Window
Bigns.  Unlimited deld. Experlence un-
pnecesaary  with onr  splendid Hne ready-
made gold slgn  letters, guaranteed non-
tarnishable, Hamples, imtrllt'tlum frie.
Eastern Hpeclalty Co., Dept, 5, 83 Barclay

#Bt.. New York,

CASH for names, Information., formulas,
fdeas, ete. Steady home Dbusiness. In-
siructive book for stamp. Information Sys-
tem. 207 Marietta, Ohio.

AGENTS, my proposition will net you
%< daily, Farticulars free. Address, 5,
J, Fortune, 208 East Eleventh 5t, Rich-
mond, Virginie.
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I HAVE had ten years' experience and
have made good in the Mail Order Business;
began  with $5.  Semd for free  booklet.
Tills hiow. Heacock, 147 Charles 3i., Lock-

port. N, ¥,

AGENTS: Sell Keno Har-Hanger, newest
patented proposition, $30 weekly easy: sells
for  3he; e gets  sample,  Kandibinder
%lllr:, Co,, 531 West Heynolds, Springfeld,

MAGIC outfit, 5 tricks, 10¢, Jdrael, $4u-], AGENTS:  Send today for show curd
East 146th 81, New York. slgn catalogue, Popular Show Card Co.,
READ the Agents' Magazine. Make more | DDL _JN. 1235 Michigan Ave. Chicago.
money, 2 months, 10c.  Agenis' Magaeiue, A “LIVE WIRE!"—Imported Hugs 30x
Chicago, 68, sell for UGS,  Great demamd] Write

quick for territory. L. Ebert (Importer),

AGENTE—8ell our high-grade line of per-
fumes, toilet articles, soaps aud combina-
tlon boxXes. 1504 profic.  We are mani-
facturers,  Hoptnger & Roth, 216 X. 2nd

Bt., 8t. Louls, Mao

112 Colorado, Indianapoiis, Ind.

FINGERWRITEIL, Nickeled sample e
Farticulars free, K, Faney Specialiy Co,,
A0 Ashland DFvel., Chicago,

AGENTS sell rich-locking lmporied 36x68
rugs $1 ecach. Onrter, Tenn,, sold 115 In
four days, his profit $57. You can do as
well,  Wrlie for sample offer and selling
plan. 2 sample rugs by Pareel FPost pre-
md :II.iEB. A. Condoen, Importer, Stoning-

. Muine.

WANTEIY Agents to sell new . Sanliary
Boap Bprayer amd finest Powdered Hoap
manufactured. Just ihe things for Hotels,
Offfces, Hospltals, Lavatorles, ete, Dig
money for iravellng men teo bandle as a
side line. TFor particulars adidress Sanitary
Eprayer Co., 510 Westminster DBldg, Chi-
CIED, 4

PORTRAIT agenia fid our plan  beais
&ll others, FPrompt shipments—rejecis ered-
fred, 30 days' Credit,  Catalogue of Por-
tralts, Frames, Pillow Tops, sheet Pictures

and  samples free,  James ©. Bailey &
Co.. Desk HE, Chicago.
AGENTSE—How many houses can you

make each day? An article for each call
that no housewlfe can resist, Recanvass terei-
tory and double sales. Write Beed & Co,,
44 Houwtls Tremont Ave., Indlanapolie, T,

AGENTS, Fither Sex: Sell our New Lu-
milnous Cross Picture, Whole or part time,
Cross shines brilliantly lo dark.  Mwsteri-
ous and imprezsive. Big profits, ample
prepald 256 Partieulars free, Hyde Art
Co., 4535 N, Ashland, Chlcago.

CELLULORIA) Door PMates, new let=
tering pure gold. Bend for sample case,
Nothing invested, 1005 profit, sell to every
house. Public demands them. La Fan-
talne, Mfr., Sherburne, N, Y,

ACTUAL Agents Omly—Write for Sample
of Boyer's Automatic Re-Finlsher, for Furni-
fure and BStore Fixtures. Ume application
lasis a year, TFinest thing In the world,
Is not furniture polish, but & re-finlsher,
"“'.’f,}“' with chesse-cloth,  Boyer Chemical
Laboratory Co., 1 East Miclilgan Street,
Chieago,

AGENTE=—=100% proft-—sell to saleons—
machine a whirlwind seller, Free sample
and salesmanship course. Two sales a day
£15 profit. Write Simplex Mfg Co., Depr.
7. Keowanee, IIL

AGENTS—Make 85 to £10 a day, selling
Finny:Cod, the new smoked sea-food, Sales
al Bwr‘i house. Large profits.  Guick sales,
Hend 25e¢ for 1-1b sample. Postage paid.
Sionington  Fish o, Stonington, Maine,

SELL Hero Fire Extingubshers. Mahke
200%. Box 604, Maron, Ga,

AGENTS®: Fnormous proflta if you han-
dle our lme of gomls. W have fast sellers
that beat them all,  Ouatfit terms 25¢, T,
. Barnes, Hyide Park, Fa
- BLIS0 MONTH.  XNo  eanvassing of nwall
order phantom.  You save merchants $10
monthly, set sell noihing. Bex 4, Fert
Bioll, Kans,

WRITE lor particulars of proposition pay-
ing immense profita,  Experience Gnneces-
sary. Uenival Mercantile Agency, 203 Mar-
ket St., Fr. Beotr, Kansas

AGENTS Wanted—XNew typowriter neces-
elty. Hales Manager, Box 217. Albany,
AN, '
AGENTS wanted for orlental novelties,
Never before introvfuced.  Quick sellers, Re-
peaters.  Immense profits,  Particulars free,
of samples 250, Kanematz, Box H-5210,
Portland, Oregon.

WANTED—Men and boys with merhani-
eal abillty to sell and put on our No-Slam
outfits for screen doors.  One outfit  and
partieulars  to  agents, 150, Satlsfaction
grarantesl,  King Mg, Co., Chicago.

AGENTS! Manufacture your own legders,
“Three In Ome*"  Bamething new,  One
preparation sells for three, Just use differ-
el Jabels on bottles,  Formula  supplied.
Write today for particulars, Clyvde Fahroey,
Box 157, Wayneshoro, Pa.

AGENTE wanted in _every town (o sell
the mnew, wonderful TInstamt  Vuleanizer.
Join our money-making representatives, The
Enterprising - Novelty Co., 00 W, Washing-
t1on, Chlcago.

BHAVEZY CGuard makes Hafely Hazor of
your own favorite blade, Excellent line for
shopmen  everywhere, Bample 25¢. Iar-
tienlara, red stamp, fg. Co., Wal-
tham, Mass,

AGENTH—Demonstrators,
Masseur., Now inventlen. SBure big moncy,
Iniorsed by doctors  and  bwauty  parlors
Dirop eard now,  Habsco, 504 Mathews Bk,
Milwaukee, Wisronsin,

AGENTS—To sell the newest electric ap-
plignce on the market ; sobd overywhere tliere
13 electriclty, in the home and office: liberal
profits: sales-driving sample welghs o poueid
Lo experlence of knowledge of eleciricity
required: ft shows how 1o use one light in-
stend two and et the same Fesults;
acells for $1.50 and saves ihe purchaser an
Investment of %25, Wrlte for particulars.
The Hmuly Light Co., 17 Hamdy Light

Keon

Hydro- ¥ aruum

Block, Cinclonatl, Ohio.
CEPEARMINTY clewing gum—a  danldy
sideline, Bample box, 26 flve-cont pack-

ages, sent prepald, for 40e, ), Walsh, 407
Bonheur  Rhlg., Chicigo, i

AGENTH: Haleamen: Monthily IHrectory
(THustrated) always contains compleie de-
talls of mnewest, best selling  spocialties.
Bent 3 months for 100, IMreectory, 120 Lib-
erty St N, Y.

EARN 25,060 to £30.00 a

st @ gremt boom to the Alall Order
Dealer, If he has the specialiles which sell
We are Munufacturers of Patented Live
Blg Proft Making Repeat  Mall  Ovder
Hpecialilea, Our co-workers scell the goods
for uws, Take advantage of our mew com-
bination co-eperative *"Teated Ow’™ Selling
Plan. XNew Summer Leader, Greatest He-
Pedt-order, Patented, Just-in-season Leader
ever manufaciured by us.  Spare time at
first. Experlence unnceessary. Rig Profits.
Small capltal, Personal asslstapce, Write
now for our ec-operative Combinatlon Man-

week., Parcel

ufacturers”  Flan, Free Limited Coupon
Offer. - Posltlve  FProof and Sworn  State-
ments,  J, M, 35 Pease

Pease AMfyg, Co.,
Bldg.. Maln =8, Biffaln, ¥ Y.
AGENTS:  Everyone desires Health and
Beauty. The Vacuum Massage Derles for
honre use, glees both,  Xo drogs of  elec-
tricity.  Demonstration  eomvinees the skep-
tieal snd gets the order. Now  inventlon.
Low price.  HBe first in your  terriiory,
$30.00 to 50,00 & week. Rf booklet free,
Champlin_Sales ("o, I"I.Ilﬂ.ﬁt*[ﬁ. Miigs,

AGENTE,  Lady or gentleman in each
state 1o aell our Pencll Sharpeier, to i,
AtnTes, ‘srtm‘nln. eLe, Liberal commlission,
Decbe Co, 338 Yerk, New Haven, Coun,

AGENTS—Halary or commission, Gireat-
est seller wyet.  Every user pen and ink
buys gn sight. 200 to 500 per cent profit.
Ong agent's sales $020 in six days: another
£i2 in two hours. Monroe Mfg Co,, X G,

LaCrosse. Wis,
AGENTS wanted for a néw  howsehold
labor saver. Quick seller. Tlg  profits.

Cary-Dang Co., 102 West 101=t 2t N, ¥,

$60 WEEK Selling Xew 5% pound hand
power Vaeuum cleaner, Retails $6.  Get
ﬁ:?;rimy. JManufocturer, 723 Colonial Bildg..
o=l dfl,

BIG money in Fassex Fan Maotorz, run
by gas or gasoline.  Winfleld H. Smith,
10 Lock Sireet, Riffale, N, Y.

BY mcting as agemt Tor our books,
can wse your spare time to good advan-
tage. You do not have to be ®m ““prao-
fezslopal'® fo take tliis up, a3 these books
are just what everyonsa wonts,  Wrlte for
martlenlars, Papular Mechanics Book Dept,,
A1 W, Washington =i, Chieago,

Fou

£10-40 WEEKLY, selllng  guaranteed
Hoslery, Tndeiwear, Sweaiers, Neckiles,
Handkerchiefs, Credlt, Samples free, Sales
Manager, Room 62, 54 Worth S, N, VY.

AGENTS make 55,00 to £10.00 4 day on
the start, _Atkinsom writez:  “The hest
propogiilon T have found In my fory sears
canvassing. Permanent work, Housshold
necessily. Saving 805 . Wrile to-day for
General ‘or Local Agents terme, ST~
E_It', €. H. EBtuart & Co., 18 Unlon S,
Newark, New York,

25

CHEWING Gum—Sel]l to dealers., Clean,
profitable  business built up gqule with
our new brnds,  Four flavors, novel pack-

ages.  Bepd 10 for full pack of each and
excluslve 1¢rr1|:urg proposition, Helmet
Gum  Factory, 3% Opera Place, Clocin-
wutl, O,

1500% PROFIT selling our Gold Sign
Letters,  We'll show  you how,  Sampis
free.  Johnston Co., Quiney, T,

AGENTE make big mouver selllng oue
new gold letiters for offlce windows, etois
fronls -and glass signa.  Any one can put
them on. Wrlte today for free sample amdl
full particulars, Metallic Sign Letter Co.,
108 N. Clark =2t., Chleago.

WE are the largest manufacturers of
Twisied Wire Brushes In America, High-
eel grade goods, best service, highest profit.
Write for our new catalog, You are sure
to. win, Fuller Brush Co., 33 Hoadley
Flace, Hurtford, Conn.

$1,000 EAKNED by three people within
thirty days selling our Flre Extinguishers.
Duyers everywhere, protected territory, 5007
profit.  Local and State Agents wantell.
United Manufacturing Company, 1025 Jei-
ferson, Toledo, (hilo.

U-KAN-PLATE—The polish that plates:
S15-540 week year rovmd; excluzive feld:
l'meJ!mni-t'lel. C. B, Seabury, L4635, Hooaton,

100 PROFIT sellin
wark, Bamples free,
westem Ride., Chicago.

AGENTS—£200 mnntml:r distribunin
ells needle ecades.  Sell 115 needies in boo'
for 10c and make 200% profit, Approval
Elan  envelopes make talking unne:{'aﬁlnl.'.
Crew Managers write, Send 10c for samplo
Look. and  particolars, Newell Company,
Oy N. Grand, Bt, Louls, Mo,

f2.50 PER day pald one man or womai
fn each town to distribute frep elreulars
nnd take orders for concentrated Ravoring
In tubes, Permanent position. J. 8 Tieg-
ler Co.. 443-T, Dearborn 8t., Chicago.

o SIGN Agents—3Stop payving fancy priccs
for Gold and Silver Metalllp Sign Letters,
Note ours:  Ziimeh  letters, The: 2-inech,
Boe; 43%-Inch, D0 per 100,  Non-tarnlsli-
able, staple goods. 5 pssorted samples an:l

our high graide
ordon Co., Norih-

NEw -

instructions, 10c.  Particulars free, H.
Alexander, manufacturer, 328 FEast &0th
Bt., New ¥ork. Estabiished 1905,

AGENTS 510 to §15 per day easlly madc;
1505 profit; exclusive tercliory; our clean-
Ing, pollsivng and destless mop s the big

money getter and record breaker. Duncan
Bros.,, 3010 N, Troy St., Chicago,

Sigs PROFIT selling our wonderful sign
Ietters for office windows, store fronts amd
glass  sign#; resembles  finest  gold  leaf:
casily applied: samples free.  Metallle Let=
ter Co., 408 N, Clark =i, (’h!ﬂ_lm

BOAP agents make more money selling
the celebrated Linro line.  Coffee, fAavor-
ings, splees, soaps, perfumes, and 135 other
ltems. Rlg commisslons to -ﬂ]u. Exclusire
territory.  Frelght allowed. andeome pre-
miums to your cogtomers. Free sample ease.
?':1} deposit required. Free cntalog. Linro
Company, 13 Linre Bldg.,. St Louis. Mo

MEDALLIONS—300% profit. Make up
your own goods and be independent. Cata-
logue free, KHesag Co., 1206 Randolph 8t
Chicago,

AGENTS—Would you take a steady job
where you can clear $20 to $30 weekly and
work up to yearly profits of $3,000 or more.
My live 13 spappy household goods, Quick
sellers,  Get busy with postal asking par-
ticularg, E. M. Davis, BI1T Dariz Rk,
Chicago,

WANTED [mmediately agents to sel] our
high grade rebullt typewriters, also rib-
bhona and earbons: over 100% profit.  Send
for large IlMlustratéd catalogue and special
agents offer, Harlem Typewriter Exchange,
Agemcy  Dlept. 215 West 123th St., New
York Tliy.

KEY (hecks—$1.45 per 100, Dies for
stamping names on checks, fobs, um-
hrella  plates. Wholesale prices—Collar
clips, sewin awls, ete. We ghow yon
how to make %5 per day.  Pease i@
Waorks, Twpt. M., Winchester, N, H.

AGEXTS8=—County and State: men  and

women everywhere (o sell the Pinless Clathes
Line; a practical Inbor saving Inventlon.
lagts life-thme. sells on slght, plves peifect
sallafaction. Agent  Button Georgla,
sold over million feet: 10055 profit; write
quick for excluslve territory; Informatlon
free: sample prepald 25%¢ stamps.  Ploless
Clothes Line Company, 520 Wilcox Bldzg.,
Turtland. Oregon.

AGENTS make 230.00 weekly sellin
500 Handy Household Articles; cata
free. Echefl Company, Desplaines, Il

our
4+
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WE paper: plai 5
u'lndnww.fr?:::tug ‘lk'na: rezll Etlrillaﬂ'd
Blasa; I‘lﬂﬂ! applied; big

money maker ; umplu sheets, catalogue in
colors, with discount for 10c. Parrish Co.,
Lakeside Bldg., Chicago.

AGEXNTS Wanted—D>Mechinles and shop-
men make over §100 a month n spare time
gelling trapesparent handled mnovelty knives
and razors. Big profils. Sales enslly made,
Virite for terms today,  Novelty Cutlery
Co., 87 Bar St., Canton, .

SALESMEN: Two good men in each
Siate, Palnts, 0Olls, CGresses. Signet 0l
Company, Cleéveland, Ohjs,

$75 MONTH pald raillway mail clerks,
Percel post meana many- appointments.
Apply  immediaiely. Franklin Insitute,

bept. ©-21, Hochester, N. Y.
w..wznnu-mamuuwu af advertising
everywhere. American Distributor,

nl;!.rsvllle Fa.
WANTED—Railway Mall Clerks—{arriers

POPULAR MECHANICS ADVERTISING SECTION

WANTED one thousand chauffeurs and
repair men.  Ouar demand for automohblle
cnglneers exceeds the supply. Calls for
men  of inlelligence and mechanical bent
copable of commanding $100 to $150 per
menth upon grudustion. Hesident eourse
$20 o $60. Home Correspondence sourse
completéd by practical road and shop work
al this school, highly successful. Look this
tp,  Auto Schools of America. Dept, T,
1660 Michigan Ave.. Chicago,

STOP Here!

——Postoft 1 Let me start you in a home
YOU can make $3%8 as our general or | o oy li'::u,:gﬂm mm.:::ﬂm]hﬁtﬁ ﬁ“’;ﬁ business that will bring you money every
Incal agent. Household necessity; sives H0 month, Apply immediately. Franklin In- | 99¥ Experience unpecessary, Spare time.
per  eent; permanent  business; exclusive | o000 Dept. O 21, Bochester, N. ¥ No canvasslng. [ furnlsh everything and
terrltory ; salary or commission; free satn- T guarniiee suoocess,  Rend for proofs.  Yoor-
ple; credit, J. Pltkin, 113 Redd St., New- “BIG Seller;” men and women making | jies, Desk €. K., Omaha, Neb,
ark, N. Y. e e inas | o0 - the Waxk . Veuden of
STOP Herel Let me start you in & bome 2;:*& tt‘l 3‘?! mﬁtﬁcmm'ﬂnnfﬁmw fered you. Erpam'nu piciondhd i oo
business that will bricg you money every | oo "Sireniire Dopd Lighting o, 174~ | asers  endorse my method.  Anstriective
‘{-"”"‘ u%lf:sﬁll:"“ i'“?gﬂ:;”ﬂe B{IITIII: “E::i B, XNaorth !-Llrilenn. Chilcago. : vaudevllle book free. Write today. Fred-
i-lfir:':me !ué-ml g pr?ﬂfn_ I‘Fuﬂr- WHY work for others? 1 will start you | &fle Lalelle, 2tn. 10, Jackson, Mieh.
Iies, Desk °, T, Omaha, Neh, in the L‘h-a.%iu: .nﬂl Drﬁglhhuuiqﬁg 1.|'|; I WILL start you earning $4 dally at
‘IHIN'T fall to read Independence and ;”;;L m\“‘; n—l.,p?&l_ B"rge II-'||.|'ll.|‘:|.1.ll.ru.. Jobn 2.?:}?,1? ,ﬂmmru‘,lmf;.;“f:ﬂ,lfﬂm'ﬁhﬁ
Fortune under HBusivess dipportonitios. . Bavlies. ]“1L|Em-p_ Mal. @ting. plains of operstions. Q. F. Red-
Si.ﬁGE.}}lTH—Pn{!uig 3%e. F;umea“lﬁf, BE a detective; Dm'lwlﬁe';;n'lmre_lrini mond, Dept. 308, Boston, Mass.
ieet. Pletures 1e. téreastopes I5e, Views | gvearywhere, Write Detective o, The- DOX'T fail 1w read Independence and
le. 30 days' credit. Samples and catalog riment 2, Houseman Bldg., Grand Haphils, :
free. ﬁunmlr‘.dal!d Portrait  Co., Dept, Iﬂich. L iive Imn:!er' Business Opportunities.
LIS 93T W, Adews BL Lhiaed. FRED Ulustrated book tells of avout |  LOCOMOTIVE Firemen,  Beakomen = for
r! “;!LL ﬂllrtu;'m: :ﬁml!i“ “l daily nt ?ﬂu.uﬂ%mt o pmif tions 1I.1:|. U B m.-n“ nnbecemity, Mo sitlke  Head ia!'mstl.mip.
some In gpare e, vering mirrors: no ri, iousands of vacancies every  year, s ' P :
eapital: semd for free Instructlve booklet, | Thers 18 a big chance here for you, sure ;&'""—‘” Associatlon, Dept. 89, Brooklyn,
gh‘ll:? plans of operifion. G. F. Ned- | and  generous  pay, Lfetime employmett. il
uen Dept. 308, Boston. Mass Just ask for booklet 2-29. No obligation. FOR ADVERTISERS
FERFECTION FPocket Adding Machine, | F-Arl Hopking, Washington, D). C.
Laghtninz seller,  Agents wanted,  Cineln- WANTEID—TDostal Clerks—DMail Curriers. ADVERTISING matier distributed: slgn
mitl Specialty Mfg. Co., Dept. R, Clucin- | $685 month commence Amﬂ:r immediately. | qaoking” Addresses  supplied, Geo, A
ynti, Ohio, !:qluukﬂn Tnstitute, Dept. 21, Itechester. | cymphell, Steabenville, Ohio. NN
HELP WANTED WRITE AMoring Pleture Plays.  $10 o | . YOUR 50 word ad in_our Zi-page post-
’ card magazine 15« DMaplay 50¢  inch
$100 each. Constant demand. DPevore all | gipe Bychange, 3827 N, 44th Court, Chi-
%;ILANTEBI—ﬂmiuuH: and ‘F:'lw}rl::ﬂl op= | or apare tinT, Phb?:errirlin-;,mlherlr?,_ahill_}!u cagn. * * J
orators AT malntendnece DA or Arge Or Corre e 13T S4f ECEARATY £
power plant in the Fast, Permanent pmll!u’fu 1=lls fr?;,ﬂ Atlas  Publlshing Co., 3043 BARGAIN Advertising Rate—Just to get
with good prespects of sdvancement for fhe | Atlas Bank Blilg, Cincinnatl, (hilo acquatnted. 15 wonds, one insertion; guar-

right men. Plant in small town, locateds
directly on the rallroad, one hour's distance
to larger city. Apg:u]irnﬂm:\ with full par-
ticulars to be sent to P, W., 6th floor, 318
WL W:.nhlnﬂqg__!-lt {'h_lﬂn.
INSURANCE men wanted every town (o
handle fire, automobile, health and seeident
agroey. Money-making proposition. Provl-
dent Insurance Assoclation, Waco, Texas.

LOCOMOTIVE-Running Pays Big, Learn

i, Partlculars free. Superintendent,
1618 Mallers, Chicago,
CABH for names, [nformation. fdeas,

formulas, ete. Steady home business.  In-
structive booklet for stamp, '.'-‘lt':l Informa-
tion Eystem, 268 Marietta, O

MAKE money writing short nln-r!v- Wi
gl? Free booklet tells how. TUnited Press
dicate, San Francieco,

GOVERNMENT punillnnl. Civll Bt‘rrln-.
Information free, Bo, Wabash,
Chicago, T
MAN travellng In ihe eastern citles to
futrodyce 1o Bireel-Car Co, improved (rolley
. Chanee to make a little fortune on
pateot pending inventlon. ., K., 6th Floor,
’1! 'I'i" Washington #t.. Chicvago,

BIl;r money writing songs. We pay hun-
dreda of dollars a year to successful writers,
Experience unnecessary. Song poems want-
cd with or without musie—will pay ooe-
half of profils If suceessful. Bend ua your
work today. Acveeptunce guaraniesd i
sivailable, Largest concerm In the country.
Froa rilenlars, Dugdale w,, Dept, 265,
Washington, D, (",

GET prepared for Covernmeni '"Exams™
by former Unlted States Civil Service Sec-
rctary Examiner., Like Popular Mechanics,
I offer mo premiums, have no “Positlons
Guaranteed' or *"Coaching Free'" schemes.
Strajght propositions, Booklet ©  without
obligation. Wrile now. Arthur R Patter-
son, Rochester, N,

MEN and women wanted for government

itions, #60 1o £100 month to commence.

ncationg, Bready  work, Ower 12,000
:wo\lnlmmm this year. Pareel post re-
qulres several thowsand, Influence unneces-
sary.  Write lmmedlately for free Hst of
positions.  Franklin Instivote, Dept, o 21,
Hochester, N, Y.

WANTED—Distributors, men of women,
fo give away free packages our famous Per-
fumed Borax Soap Powder; no money orf
vyperience needed: good pay, H, Ward &
t'n.. 21% Institmte Place, Chicago.

GET & government job. List of proposi-
21,

tinna free. Franklin Institute, Dept, O
Tochester, N, Y.

FIRST-CLASS experienced sales munager
for city force of agents.  Hxceptionally 1lib-
eral proposition: salary, commission and op-
portunity for aﬁnn in profits to the right
ma;: 707 Boyd Bui]dlng Winnipeg, Man-
PR

GOVERNMENT positions open to

A

and women, Big ¥.  List of positlons
rru. Write I.m.urd ately. Franklin Iosti-
tute, Dept. O 21, Hochester, N. Y.
AGENTS make big anid become
sales managers for our Fast office
sellers, profits. Particulars  and

samplea free, One Dip Pen Company, Dept.
2. Baltimore, M.

DON"T Pay Anyihing to Learn a Trade.
Investigate our system of teaching on actual
contract jobs. Plumblng, bricklaying, elec-
tricity, automaobiles; 200 workmen ; slx years®
-u-?: enee.  Catalog. free.  Uniied Trade
Sclinol Contraeting Co., Los Angeles

PLEARAXNT Home Work—Ambitious per-
sons can earm  good h:ll‘.'l.l‘m.l in spare thme
copying  letters, Former Tee  um-

necessary.  Send today IILM'I'H-"Ed stamped
rm’elupe for particulars, Box 17, Station
H. New  York

.l;.'\"‘!' {ntelllgent persom may earn steady
Income cormresponding for newspapars. Ex-
perience unnecessary.  Address Press Corre-
spondence Bureau, Washington, Dy, (.

WANTED Saleamen— Earn $250 per month,

sell  advertised Best coutrict oo
E:-"I!f-' Elato Co,, Statlon L, New York.

MEN—Earn 2100 to 3150 monthly 1nvestl-
gating; chance to see the world with all ex-
penses paid: write, Loraine System, Dept.
Ad, Boston, Maas At S

BE a Dwteetive. Earn §200 monthiy,
positions open., A practical course in De-
tective Waork taught mall. Americenn
“ehool of Criminology, Deirolt, Michigan.
Dept. =T

WANTED, Machinists, Agents. double
your salary! Saunders’ Hand Book Prac-
teal 1!e|:hlnl.nn.' ]‘qhtnln refenmre. Thou-
sands used. $1.25, $£1.50, Clreular
simt. E. H, Hlun.ders 416 Purchase St.,
Boston, Mass.

MEN and boys to learn automobile re-
polring, driving on up-to-date cars; elecs
tricity, ecivll engineering, surveving, Meth-
inis most practical. HRoom and board whiles
learning. Poaltions secured; satiafaction
gu.tnuteed catalog l‘n.-e National School

Elr].hﬂ‘fl:ll. 2110 W, Teh, Los Angeles,

gntesd 13,000 coptes printed, and one year's
;?ﬂlhﬂiﬂlﬂn 350, IMgest, Grand Rapids,

G000 PAPER DUDrinking Cups,
$1.50 per M. Yarroil,

printed.
New Brituln, Coun.

DIAMONDS, WATCHES AND JEWELRY

GO direct to the dlamond importer; buy
our Genuine Perfeet Cut  Diamonds st
7,50 per Carat—the world's lowest priee,
$52.50 per carat less than any eler can
sell!  We guarantee to buy our dia-
monds for cash, and allow the full priee
in exchange. any time! Apy diamond
shipped . O, D, on approval, at our ex-
ﬁm Write for 104 page Die Luxe Basch

ond Hook Free! See our ad
page 168, Address L, Basch & Ca,,

£240, State and Quiney Sta, Chicago, .

o e g g T

5, ar or

qui deporr, "’ soe "k Tgmay,

L] ge or l.'m:;I Bn. I:k! -
pins, S0e, Satisfy you in design or
refunded. Sent prepald. J, 4. I{uﬂy
Co,. 6306 Rhodes, Chicago,

TIME and Tts AMensurement—An unisual
ook, being a rendable and instroctive his-
tary of time measorement from the sun dial
of remote agea down Lo the clock period and
the present day. O Inferest (o everyona

eonnected with horology and contalne much
information not avallable elsewhere. Wrht-

tem by a great authority who has made
this study & hobby., Price in cloth bind-
ing  $1.50 postpaid. Popular Mechanics
Book [em.. Chicago,
MECHANICAL ENGINEERS
MAUHINES designed and erted, Cost
of  manufacture reduced stimates  and

contracta for manufacture of everything me-

chanleal. @, L. Hogan, 4218 Grand
Chicago.

DRAWINGS for automatle and special
machinery, Inventlons developed and com-
mirelalized,  Inveatigate. Stripe & Klep-

per, 230 North Jefferson 8t, Chicago.

EXPERT ﬂaurnln: of special machinery,
fixtures, and for rapid proounction

at low rost. Easiern Engineering Company,

Darchmcr Center, DBoston, Masa

INVENTIONE Developed, Machinery De-
simmed, Workin %_numnn. Erie Engineers,
Hipposdrome, eland

{:DVFIINHI’W EII.I'I:I!.Iil-HﬂM Moat
thorough preparation; $5: returned nok
appainted ; |utrr.1r||1l11 free.  American Clvil
Seryvice School, Washington, D. C.

MACHINE deslgning,
experimentil machinery.
Mechanical Engineer.

Teag,

working drawings,
Cary L. Abhott,
1241 Unity Bldg.,



POPULAR MECHANICS ADVERTISING SECTION

MACHINERY, TOOLS AND SUPPLIES

FOR Sale—42-Inch Henley FPulley Lathe
with one 36-inch Face Plaie and one Berew
Head for attaching Face Plate or Chuck
as desired. First-class conditlon. Full
]l:_nrunuhu and photographs  on - request,

he Challenge Machinery Co., Grand Haven,
Mich.

EXNGINE lathe, 18-inch with chuck, £85.
Squaring shears, 30-ineh, $16. Doller feed
pump, 2xix3. §M. Magnetos, carbureiors,
colls. Keller-Lentz Co., Covingloun, Ky,

SPINNING Lathea for Sale—Three spin-
nliig lathes with counters, two 13-ineh by
M-inch and one 16-inch by 20-Ineh between

SERIES of 8§ lthugraphic models—=team-
abip, automobile, locomotive, gas englues,
steam engineg, steam turbine, wireless tele-
graph and dynamo. Hize Bxl4 Inches, All
purts of these machines are ghown and num-
bered Lo correspongd to printed keys of names,
Price euch, 50 cenis, postpaid, or set of 8,
F3.00, postpaid.  Popular Mechanics Book
Dept., 518 W, Washington St., Chicago,

MANUFACTURING MACHINERY

27

CEMENT

1¥ you want the best information on
cewent and concrete construction, subscribe
foi Concrete-Cement Age, leading cement
and concrete monthly, Sample copy, 10
m::tu't‘ Teirlia:ulmﬂ{um& $L.50. Con-
erete-Cemen X Noew Bldg., De-
troit, Mich. -

FOR SALE

OUR die-casting department produces fln-
falwal evastings ready for assembling with-
ot additional machining. Submit a sample
of such castings as yom use in guantities

CenLers, Lathes In  excellent  condition, | for guetatbon, Viectoria Metal Co., Erie,
Richmond Mfg, Company, Richmoud, Ind. :

FLEMING Shoe Btitcher, new, Sewed WANTED—Models, Tools aml Light
less than 200 pairs. No uwse for §f.  Hest | sSpecial Machioery to Build, We lhave the

offer, R, J. Parker, Box 510 Tilton, N. H,

FOR Sale—5x3% double-opposed engine
fittings and transmission. M. C, Carlley,
Claremore, Okla,

8-H. P, statlonary gasoline engine, $53.
Radger Motor o, Milwaukee, Wis,

REND bile for booklet “How to Hun and
Imstall Gasoline Engines,” and year's sub-
seription te Gas Energy, 23 Murray Bt.,
New York,

GASOLINE Eugines, %&-horsepower, up-
right, water-cooled, two-cyele, womplete,
20, Bare engine, $13, Mustin Mfg Co.,
Newport, Kentucky.

WANT 1% to 2 h, p, gasollne engine,
small electric plant. Good exchange propo-
sition. A, M. Erlcson, Hector, Minn,

hand pulleys, belting, shafting, hangers snd
supplies, i'numan Broa., 34 8, Green B,
Chicago, Tli.

FOR Sale—Tirlll equalizing gas machine,
150 light capacity, Will sell cheap for cash,
;.:.{‘Iril.u the Blanding Company, Detroit,

ni,

I HAYE scveral different sizes of the
following machines for sale: Lathes, shapers,
planers, «rill presses, punch presses, fox
turret lathes, serew machines, gas engines,
steam engines and boilers, saw Lahles, il
saws, swing saws., Ploner, 123 Water Hi.,
New York ity

FOR Sale Cheap—DPower planl nearly new,
econalsting of Risdon-Alcott Water Wheel,
21-inch, Woodward Governor; Falrbanks-
Morse Generator, 100 K, V. A.: Fairbanks-
Morse Exciter, 4 K, W.: Marble Switcnboard,
Also 500 feet iron , 34 and 38-inch,
{:::ﬂjl‘lIIE Payette-Welser Milling Co., Fayelte,

o,

FOoR =Sale—Machinery, Engines, Bollers,
Steam Dreyer, and Cars, for a modern Birick,

Tille and Hollow Hlock plant. W. E. Lyon
& Co,, Carthage, I, i A
PULLEYA, Gears, Sprockets, Shaftiing,

Hangers: see page 148. W. A Jopes Foun-
dry & Machine o, Chicago,

FOR Bale—Al pgecond-hand steam boller,
14 1. long, 60-lnch shell, 54 3% -luch fues,
with full frnnr. and water column. W, H.
Kirby, Quincy, Mich.

1000 NEW Lathe chucks, $10 to $20 each,
all slzes. Lucas & Son, Bridgeport, Conm.

freilities to build perfect working models,
Acveurate tools, and Hght special machinery
in an economical manmer. The Grant Riv-
viing Machine Co,, Silliman Ave., Hrlige-
part, oo,

WE lave il
Wrm ﬂ.l'l.ll Worm, gear ﬂl:““ﬁ l'l'l:.l"]].l“l,'ul
milling and broaching tools, If your ex-
perimental and contract work calls for ac-
curacy amd spesd, send in your blueprinis,
shetelhws or samples for figures.  Universal
Mig, Uo., 1214-18th St., Racine Wia.

1TUrrens englne  lathes,

PRINTING FPress Bargain—RBabeoek reg-
ular slze, 26x3)1, tapeless delivery, rack mml
srew and _table disteibution, brake and

bark-up. In good conditlon every way.
Will sell for $450, half lta value,  Liugle
& Lingle, Clinton, Mo,

360 TARKES established Motoreyele Ac-
cessory  Manufacturing  Business, Worth
$r04, Big proflis  and  demamd, Fred
¥Yodoz, 1108 E. 42nd Place, Chicago, IIL

CABH Reglster and Toledo Sealea, $9%
'E’#E'I"- W, Smith, Box I79, New Bﬂ’lfﬂﬁd.
Masa,

#1100 EATON & CLOVER jeweler's eu-
maving macliine and type, $30. I,
'ave, Chestnut Gap, Ga.

FOR Rale—One new Writerpress, com-
Plete with rype and |n'l-u«nrim,m}€rn~t uEI

~half price. A bargain. W
A Bock Banctt 1;".:'33 Address D, A,

WE make working models for inventors;
alsa dies and stamplngs of specialtles, and
warry o complete stock of bross gears and
moikel supplies.  Hend for catalogue, The
Miree  Muodel Works, 3103 lerce  Ave.,
Chivago, I

GENERAL  Machinlst, Insiguers, Elhee-
triciona.  IPattern Tool Model & Aacidie
INullders, Automatic Devices and Machinery
teveloped and perfected.  Sclentifte and ex-
perimental work a speclalty, Our trained
slaff of skilled mechanles assist customers
in aetlng Inventions, Ilegal Model &
Tool Waorks, Chicage's Foremost Model
Waorks, 122-128 So. (lark 8t., Chicago,

JOB-PLATING and pollishing. We solicit
waork from concernd ot equipped to ao their
own platlng.  Clinton Electro Plating Works,

Clinton, lowa,

WANTED—Pattern  and  ght  machioe
work, Hend drawlug for estimate vu your
machine complete,  Inventions  developed.
;}Tiﬂu Pattern & Machine Co., Detroit,

ch.

WE bulld and make fAnished parts for
machines and electrical apparatus; also tools,
¥Elr wheels and brass castings. Low prices

‘reciglon Maching Shop, 1030 N, Buperior
#t., Indlanapotis, Ind,

MECHANICAL, Electrical, lmental
and development work., We make Models
practical for display, advertizing and manuy-
facturing purposes. Novelties, ete., made to
order, Send for estimate. Minlatura AMe-
chanieal Mfg. (Co., 10 2o, 5th Ave, Chi-
Cign,

CLEVELAND Hpecialty & Manifacturing
Co., Cleveland, 0Ohio, manufacture Water
Motors, Fans, Tapping Machines, Magnet-
winders, Inventions developed. Special ar-
tleles to order,

ENGINE Lathe, swings 9%", takes 25~
between centers.  Complete set EEI.I} cnt=
ting all size threads 47 to 407, $45.50.
Grammes & Hons. Allentown, Pa.

FOR Sale, Lathes, Serew Cuttlng. 5. L.
Machineg Tool Co., Houth Bend, Ind.

IRON brass and asluminum castings,
Metal specialties. Patterns, models, polish-
ing, plating and japanning. Send for enta-
lozue of pattern shnﬂ and madel supples.
Morth Chicago Tool Works, 15 Grove Ave,,
North Chicago, I1IL

FOR Sale—Gasoline engines, automobiles,
marine and statlonary, al casiings. Bec-
ond-hand ones taken in exchange and for
sile. Apply with stamps. B. W. Richard-
son, R. No. 88, Peorla,

REBUILT Engilnes—We have on hand
a number of rebullt *"Buffalo’ engineca,
gpuaranteed, at greatly reduced  prices.
Write for bargain list, Buffalo Gasolene
Motor Co., 1233-1303 Nlagura Street, Buf-
falo, N, Y.

FOR Bale—200 pew lathe chucks, Send
for list. Lucas & Son. Bridgeport, Conn.

PATTERN makers! A book devoted to
the principles of pattern and core making
and molding. Written by G. H. Willard,
a practieal pattern maker of years' exper-
ence. This book, just published, treats the
subject in a much more simple, direct and
effective manner than most books along this

Hue. 224 pnges, 12 {llustrations, Priee §1
%T'EEEEI Popular Mechanies Book Dept.,
H

ENGINE CASTINGS AND BLUE PRINTS,

CABTINGS and working drawings for 13
h. p. pasoline motor. Descriptive literature
on request, Fastern Engloeering Company,
Dorchester Center, Boston, Alass,

GASOLINE Eugine Castings, with draw-
fngs, Clheap, Catalog for stamp. Noveliy
Manufacturing Co., 8553 West 6th St,, Cln-
elnmati, Ohdo,

FLOUR & FEED MILLING MACHINERY

SPECIAL bargaina In second-hand: At-
trition mills, burr mills, ershers, corn
whellers, hran dusters, dust colleciors, purl-
fiers, reels, double, single, 2 and 3-palr high
roller mills, sleve holiers, recelving separa-
tors, scaurers, ete.  Write for escripiion
and prices, Sprout, Waldron & Co., P, O.
Itox 429, Muncy, Pa,

THREE wagons with engines and vacuum
pumps for sale cheap, Walsh's Sons &
o, Newark, N, 1.

PATENT Banitary Nose
loon for horses,
ark, X, J

ltag, greatest
Walsh's Sons & Co,, New-

25-LIGHT Fllot Acetylene machine, never
unpacked, §65.  National Ozone machine,
F7l,  Het Moon auto springs and fropt axle,
10, E, G. Garber, Hucyrus, Ohio,

FOl Sale—Complete small modern print-
ing plant, Fresa  10%x22, Typewriler.
Hayues Runabout. Parker, Bethlehem, Pa,

GASOLINE speeder, three- ;
Box 37, Slu.-;m:l:lﬂlle-, a. e-wheeled, $50.

SALE DR EXCHANGE

DXYACETYLENE weliding machine., Now

For Sale or trade. Bagley Broth {ar
scperiar, Neb, s g s

EXCHANGE—L . 8 Complete Electrl-
cal  Englneering  Course, for Motoreycle.
Hox 28, Iola, Kansas,

$200 WIRFLESS outflt,
or what,

for motorcyel
Raymond Gloede, Evanston, TH.

FINE Autoe for southern {Florida) farm,
684, Macon, Ga. !

WANTED
WANTED—Manuscripts of books, plays,
sturies.  Write for prices. M. Daley,

Bairdstown., Cal.

WANTED—Origingl novelty for stage ex-
hibition, 8, €, Allen, 700 Hristol, Saginaw,
Mich,

WANTED—50  ampere  rectifler.  Write
price 1o C. H. Minchin, Greenwich, Conn,

BOATS AND LAUNCHES
NEW Fast Motor Boat.

i cylinder englne;
Mahogany finish,

_35-ft, 48 hp,;
1 prssenger capacity,
_ A bargain at §1800,
F. . B New York, If interested write for
full description.  Address “"W.,"" care Pop-
ilar Mechanics Magazine, 318 W, Washing-
ton 8t., Chicagoe,

BIG bargaln, twenty=foot launch, Wilson,
Port Jefferson. N, Y.

16-FT. Motor boat, 3 h. p.: good eondi-
tion, $48. No water here. Frank Orndorff,
Mattoon, TIL

CHART of a modern submarine boat
ahowing and naming over 200 parts, Bize,
14x28 imches, Printed on plate paper.
Showa elearly and dlstipetly all the in-
terior, Malled in u tube for 25¢, Popular
Mechanles Book Dept., 318 W. Washing-
ton Ht., Chicago,

MOTORCRAFT  Encyclopedia—A  150-
page hook that tells 1001 things every mo-
tor boatman should know, How to over-
come engine troubles, Price §1, postpaid.
Popular Mechanics Book Dept., Chicago,

“RICHE - Motor _Boats™ F185 to S4TH,
280-ft. Special §$275. Ask for Catalogue
Iice Brothers Company, Box 3 East Booth-
bay, Maine,




rorFdLank MoLnalNlve ALYLERLIoLIND

PATENT ATTORMNEYS

FIND out for yourself what to invent amd
how to procure and sell a pateni for the
eame. My book, “Inventor's Undversal FEd-
uecator,”’ covers the matter from A to X
40 pages, elegantly beand. Also contalns
6 mechanical movements and 58 perpet-
ual motlons. Price §1.00, postage [rec
Money returned if not more than =satisfac-
tory, F. i, DMetrleh, 6531 Ouray Bldg,
Washington, I,

“"PATENTS and Patent Possibllities™ §s
a T2-page treatlse which tells all about
patentz, what to invent and where to sell
dt. It gives honest advice 1o inventors, anil
fa full of valuable and Interesting informa-
tion, Write for it today! It iz Free i
J:. Hill, #05 MeLachlen Bldg, Washingion,
A

THE Patentome s interesting aml in-
structive. A liberal education in patents
and how to get them, Free on  requesi.
Established 1865, Anderson & Son, Patent
Solicitors, T07 G S, Washington, D, (",

PATENTS of walue. Prompt and effi-
clent service, No mislending Inducements.
Expert in Mechanics. Book of Advice mml
Fatent Offlce HRules  free, Clemenia &
(‘lements, Patent Attorneys, 704 Colorado
Bldg. . Washington, I (.

A PATENT experlence of 23 years makes
my services Invaluable to homest Inventors.
My frea book tells the story. Wrlte for It
today. A Wilsoa, 300 Vietor Bldg.,
Washington, Id,

LET us secure your tent. FPatton serv-
fre means patent profit.  Personal atien-
tion, Manufacturers’ st free to clents

Harry Patton Company, 380 MeGill Bldg.,
Washington, Tn.

PATENT what wyou invent. It may be
valuable, Write me. XNo attorney’s fee
vntdl tent i3 allowsd.  Estab, 1882, *In-

ventor's Gulde' free. Franklin H. Hough,
522 Loan & Trust Bldg., Washington, D (.

PATERNTABLE Ideas Wanted—=Send for
3 free books. H, B. Owen, 30 Owen Blg.,
Whashington, I, O,

PATEXNT your invention. TFirst get free
“Inventor'a Primer'® with statistical data,
AMile B, Stevens & Co., Estab, 1864, 685
¥ St., Wash.: 353 Mopadnock Blk., Chi-
CaRo,

SEXD for free booklet, *"All About Fat-
ents and Thelr Cost.' Shepherd & Camp-
bell, Patent Aftorneya. 500 A, Victor
Ellg., Washington, I .

PATENT= explained in my free books,
tilling what vou should know—what to in-
vent—what not to invent—how to sell your

tent, ete. Write today, H. L, Woodward,

2 (. Bt., Washington, D.

PATENTE procured and sold:; reliable
gervice: highest referemces: personal prepa-
ration and prosecutlon of all cases; don't
write If you want something for nothing:
terms very reasonable; Invemilona of merlt
meet with suceess; send aketeh. New Book
Free, Banders, 7 Crilly Bldg. Chicago, 1N

FOR honest advice and real patenis at
low cost, consult Jobm €, Beifert, Patent
Attorney, 50 Church 8., New York, N, Y.

PATENTS Secured. Send sketeh or model
for search. Rook containing over 200 me-
chanleal movements, advice and search free
W. N, Roach, Jr., 514 Metzerott Bullding,
Washingion, Id.

1 PORTRONE $30 :}E patent fees 181l alter
fnvention eold. Wrlte poatal. P,
Thompson, M., E (3. I T.) Mem. A. L
E. E.. ele., Vietor Buillding. Washington,
Ivistrict of Columbia,

PATENT Solicitor. Laurenee J. Galla-
gher, formerly Assistant Exsminer, United
%lll:ﬁ Patent Office, 2 Iector Street, New

ork.

YOUR _inventlon may be wonh thou-

sands. Its worth 1o you js governed by
the strengthh of the Patent. ar 31 years
our firm has been In business. You get

the advantage of our extensive knowledge
and ripe experience when we procure Your
patent. Clents in your etate, Write today.
Louls Bagger & Co., 600 Barrister Huilding,
Washington, D. C.

REGISTERED  Attomeys  make
searches. Hend sketeh for free meport.  No
Attorney  fees unill patent allowed., Free
books, Fuller & Fuller. Washington, Ty,

our

. L. PAHKER, Ex-member Examining
Corps Patent OMes, Patent Attorney, S10
G St., Washington, D, €. Inventor's hand-
book “Protecting, Exploiting and Selling
Inventions,” sent free upon Tedquest,

PATENTS that protect and pay,

Advice

amd books free, Hates reasonable—highest
references; beap resuliz. Wiatson E, Cole-
man,

Patent Lawyer, 632 F Bt, N. W.,
Washington, I, C.

PATEXNTS, eclectrleal and mechanical a
speciplty. Book Free, Joshus R, H. Potts,
FPatent Lawyer, B Dearborn 81, Chicago;
AnG G, 8t,, Washington; #20 Chestnut St
Philadelphia,

PATENTS FOR SALE

PATENTED Healing Torchi—Labor,
money and time saver for all Express Agenls,
Bankers and thousands of others. Costs
fifteen ecents, sella m&dt]‘y for one dollar.
A wonderful fnventlon. Will sell reasonable,
Investigate. M, E, Farrls, Shouns, Tenn.

PATEXT 83006 issued Feb, 14, 1911,
for male or trade for auto. XNecessary fool
around store or factory., Costs e, aells §1.
§1,000 gecures patent, starts business.  Ad-
ilress **Meeessary,” B4? E. Hall 5t., Grand
Rapids,  Mieh,

FidR Sale—Patent May Seventh, Car
Heal, Used by millions. Speciflcation,
samples write, J. A Hallsted, 1216 First
~Nat'l Bank Bdg., Cineinnati, Obio,

ATTENTION, Migrs. I have a very simple
mitomatic street sweeper lnvention for sale.
If interested, address W, C, Niemann, R,
1. Box 8, Waliz, Mich,

MECHANICAL TOY, for sale cheap, or
royalty. Unlted States, Canada, Germany
patented.  Crage producer. Tremendous
profits, Chas, E. Koesier, Estero, Fla.

PATENTS Xo. 1,050,5938-%, granted March
45, 1813, Convertible Child's Vehlele, Cor-
respondence of manufacturers invited. John
. Malthel, Little Falls, N, Y.

PATENT Pending.  Cofn-controlled lock
for an auwtomatic checking system (o check
conts, hals of sull cases. Wrile for informa-
tlon. Chr. Lehmann, 87 E. Montealm.
Iretroit, Mich,

HARROW Foliling Deviee, patented Jan.
28, 1913, Best and simplest harrow folding
attachment ever Invented. Circular free.
Kirsch & Filscher, Carroll, Iowa.

oL LIUN

JLT:ET lllhlm! ahm‘.l.nl: nesd in every
; sale or royalty. J o1T -:
Ave., Philadelphia, g e

BTATE rights.
Newan mzh Investigate. Ida Colleit,
INVENTION: sometling new: Window

Safety Cuard, a necessity, For partieulars,
write Wm, . Boyee, 854 Central Ave,
Brooklyn, N. Y.
PATENT for sale.
ing Apparatus.

Dvisk Harrow Sharpei-
Pete_Bender, Rlater, Mo,

FOIL  saie  or  Trade—Patent tres-
trimmer rights. Top cutting blade. Write
Frank F. Munsell, Hamilton, Mo,

WILL sell eheap. Palent hat fastemer,

Good agents* specialty, A, W, Stonestreet
271 8. Mentor Ave., Pasadena, Calif, :

FATENTS

PATENTS, Trade-Marks aml Copyrights,
Our hand book on patents will be gent free
on request.  All patents seeured  through
us are described without cost to the pat-
cites in the Selentiflie Amerfean. Munn &
Co., Patent Aitorneys, 350 Broadway, New

lork. Washi » . G
g:rrﬂt. ashingion, D, (., office, 383 P

WILL buy: Patent, full right, in-
terest or state right. Artjele of real merit

el usefulness.  Address H, B, Box 7,
Elackfoot, Ida.

PATENTABLE lileas wanted—8end for
3 free books, H. B. Owen, 30 Owen Bldg,,
Wash,, I»,

WANTED—Some one 1o sell Iﬁltent for
me, sirictly on commission. W pay no
advance fee of any kind, Thos, A, HIill,
210 XNat. Safety Vault Bldg, Denver, Col,

PATENTS without advance Aatlorpey's
fedm,  Bend sketeh for free report. Books
free,  Fuller & Fuller, Washington, D. C.

REAL ESTATE AND FARM LANDS

GO0 Bouth and Prosper. The greatest
opportunitics in Amcrica today are offered
By the Southeastern States. Fortunes
fiom truck, frult, poultry, catile, dairying
and general rarmjug. Land $15 an acre
up. Climatie and living conditlons ideal.
Farm lists, ""Southern Fileld' magasine
free. M. V. Richards, Land and Indusirial
Agent, Southern Rallway, Room ¢4, Wash-
Imgton, Ik, %

VALT'ABLE Patent, No, 1,021,708, Aoney
maker., Write L. G, BEchacoeman, 43% First
Bt., Albany, N. Y.«

NEW Patent  Beam-Compass  10,00433,
for sale. Wrlte Hugo Olson, 18 Minton St.,
Dorchester, Mass,

WILL trade Interest In Patent 1006567
for interest in malleable fron foundry, Chas,

WONDERFUL Ionventlon. Fortuue  for
tuyer. Informatlon free. Fred H, Wood,
:illnPemmrlrnntl Ave,, Houth Jamestiown,

OUTRIGHT or Rovaliy, Swivel Cow Tle.
P, T. Pederson, Milnor, N, I

FOR Sale—XNew Patent Water amd Slop

Carrier, U, & and Canadian Patent, For
articuars, write Frank Hofer, Dieterich,
1innda.

PATENT for sale, Ladies’ hatpins with
safeguard. Patented In 1912 and in March,
1918, Stransky, 759 XNorth Sloan Street,
Fhilladelphin, Pa.

INVENTION for sale.
ment  for  telephones, specifications  and
drawings sent on request.  Address Harry
sMeRinney, 2000 Penn Btreet, Kansas City,
Al

FOR Sale—0, 8, Patent 1,027,287 and
Canadlan Patent 144,330, Frameless Gate
AHan Campbell, Brandon, Manitoba, Can-
ada,

NEW Mall-Order or Agents” Noveliy—
,gl'ealr.’ seller. E. Work, B33 Garesche, Bi.
Lonis,

FOR Sale—Patent mop and scrub brush

Carriage attach-

combined. Walter Vernon, Mt, Vernon,
hiao

PATENT on  draft  operatin device,
(fan be retalled complete for six  dellars
with big profit. 800 cash takes It.  XNo
triffers, Victor Coxine, Gloversville, N, Y,

PATENTS—Herbert Jenner, patent attor-
ney  &nd mechanteal exper, F 8t.
Washington, Ih. . I report free of charge

PATEST XNo, 1,017.264 for Bakers' Oven
for =ale, Have one in my bhakery In use
for two years, It is the most fuel saving

if a catent can be had and Its exact cost. | and finest baker ever invented. Lock Box
Bend for clreular. 154, Parsons, han.

ON  patents, econsult Benjamin Homan, FOR  Hale—Valuable Fence, Patent
Park Row Bullding, New York. TNR.TEL. W. A, Vieion, Bt Louls, Mo,

BUBUREBAN Farms nicr Houston, Tex.,
in fertile Quif Coast Country, offer axueﬁ~
tional opporiunities for dalrying, frult, poul-
iry and truck-growing: near suburban sta-
ton and shelled boulevard; within driving
distance of Houston, fastest growing city in
Southwest : good schiools and churches; beaus-
tiful locatlon: rich =oll: no swamps, rocks,
atumps, or brush; inexbaustible supply
water 25 to 40 fi,: plenty rainfall: no -
gatlon necessary; mild winters and pleasant
summers; two and thres crops a year of
polatoes, tomatoes, leftuce, beans, cabbage
and other wegetables, which wDet WETH
from $100 to 8300 per acre: fine and
girawherry country: splemdld eash market in
the city for produects: first-class demonstra-
tion farm on property: only a few five and
ten acre farms: no interest: no taxes: easy
mm:ﬂul{ payments. Write today for 1llus-
trated literature and all particulars, €, W,
Fralil & Company, Owners, 104 Commercial
Bank Building, Houston, Texas.

NEW Alexico—Alfalfa and apples make
blg money for the farmers of the  Pecos
Valley, Mild climate and long growing
season. $753 Aacre up—easy terms, MNew
illusirated Pecos Valley folder describing
sall, frrigation, eclimate, erops, markets,
profiis and living conditions sent free. C.
1. Beagraves, Cen, Colonlzation Agent,
ATERF Ry., 1848 Ry. Exchange, Chicago.

CHICKEN and Fruit Farms, fn 2 and
5 acre lots within one mile from the beau-
tiful ciiy of Holland, Michigan, near Mac-
atawa Bay: will bulld bungalow and eoops
tn suit the buyer. Take Graham & Mor-
1on boats, D. 7. Te Roller, Holland, Mich,

$12.50 PER month buys 40 acres of good
land in Clark county, Wisconsin, at $18
an aere.  New Jand’ in well-settled com-
munity. Values steadily Increasing.  Send
for map. West-Cannon-Bissell Co., Dept.
M, Milwaukee, Wis,

TEN years' tlme 1o encourage settlement
Rio Grande Valley, Tex. gated land,
Box 166, Mercedes, Tex,

FLORIDA—We have 13 miles of Gulf
Comst  frost-proof, rolling land, natural
drainage, very best of eltrus and truck land,
§50 per acre: easy terms,  Healthdest ﬂm
in Florida., Free llterature. FPort Richey
Co., Tampa, Fla.
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GOOD Farms in Delaware for home or
anment.“'rlm tis anu“m#:’j:ad I;Jnllu:
per acre with improvements: catalogue,
W. K. Rodney, Laurel, Del,

SOUTHERN Minnesota Corn Land, im-
rich, cheap. sSchools, churches.

Wil Curtis, St James, Minn.

FARM, Bg snap, fve dollars per acre
M, A, Burriss, Port Arthur, Omnt

MONEY-MAKING Farms, 13 States. $10
to §60 an mere; live stock and tools often
ipeluded to settle quickly, Blg illustrated
Catalogue No, 38 free. E, A, Btrout Farm
Agency, Statlom 3043, 47 West 34th Hi.,
New York.

BOUTH Georgla Farms for sale, large or

small tracts.  Albert Fendig & Co., Bruns-
wick., Ga,

DELAWARE Frult, Graln Farms, fine
Investments. Free catalogue. Edward O,

Wilson, Dover, Delaware,

K. DAK, 580-acre farm for sale ai bar-
%I.tn. or trade. What have you? Chas, Kul-
er. Hayileld, Towa,

MONEY in Massaclhusetts Farmas,
ten cents for W% Lowk of [finos,
why and how, Blg st of farms
summer homes for sale, Owner's price. &
R. Pioaul:, 86 Willam 8t, New Bedforl,
Mass. i

BUY a farm any place an the contiuent
of North America. We will give you the
names of the owners free, American In-
vestment  Association, 37 Falace  Kldg.,
Minpeapolis. Minn,

MONTANA—2000 acre stock amnd grin
farm. 200 plowed, %% plow  ground,
Ideal for small grain. 330,00 per acre. T
C. Metzger, owner, Rothiemas, Mont.

REAL Estate Educator—A 256-page hoolk
of Inslide informatlon about the Heal =-
tate DBusiness, specliically: "Dont's’" in
Heal FEatate, “Polnters,'' Legal Forms for
Hale, Exchange, Bullding and Suwureiysiip
C'oniracts, Bonds, Mortgages, Powers of Al-
torney, Leases, Landlord's Agreements, No-
tice to Quit, Deeds, ("hattel Morigages, eie..
How to Becoms & Notary Public or Com-
milasloner of Desda, th binding. %1
posipald.  Pepular Mechanles Book Dept..
318 W. Washington 8L, Chicago,

GET Your Home In the Morthwest TUnoted
Hintes. Locate adjacent to Northerm Pacific
Rallway—the best developed sections of the
Morthwest—in  Minnesota, North Dakota,
Movtans, Idaho, Washington, Oregon, the
land of prize cattle mnd crops. Stay near
homa markets: gquick transportation; close
to good nelghbors and good schools; no
isoleted ploneering. Free LUinited Stantes
Oovernment homestead land; state land on
easy terms; deeded land at low prices and
an ¢ payment plan. Write quick for
free Jiterature about these “'prosperity
Blatea of America”—say what stale most
interests you. Ask about Jlow fares. L. J.
Bricker, Gen'l Tmmigrotion Agent, 256
Northern Paclfie Bldg., Saint Paul, Minn,

SELL fonr property quickly for cazh, no
matter where located.

Dion't pay blg coni-
mizsions, ulars frec. Heal Estate

Salesman Co., Desk B, Lincoln, Nebr,
DOGS, BIRDS, POULTRY, ETC.

Htl!l.].
Tella
anul

BULLFROG  Breeding — An  unusually
ofitable undertaking. Surprising demanid.
vo fallures. Not overworked. Aquafrog.
Heymour, Conn.

ENGLISH FPheasant ; §2 the setting.
11 egps. C. G. Kimball, R. F. D, No. L,
Reloit, Wia.

SINGLE-COMB White Leghorns, Circu-
g;j free. Clifford W, Barth, New Bremen.
.

EGGS3  cheap, from Prize-winning Red
Caps, W, Wyans,, 5. & H. C. Brown Leg-
horns, Wm, Wiest, Le Sueur, Minn.

FORMULAS for best brass amd furnilure
polish and renewing dry cells. All for $1.
4. 4. Coggins, Anadarko, Okla,

SOMETHING New. [lg money manu-
Tacturing invisible Inkz. Three formulas,
e, E, N Petersoo, 244 Prospect Ave.,

Brooklyn, N. ¥,
FORMULA for making hand-cleaning soap

for shop workers, Bbe. Fred Masinek,
Lorain, (hio,

HSECIRET Instructions for Chemical Paint-
ing, and FPatton’s Orlginal Formule for
transferring any printed picture owto ¢loth,
paper or glass, 3¢ postpajd, Jas. M. Pat-
lon, Bugar Uirove, Springlehl. Ohio

G004 FORMULAS, 25c. New book of over
100 plans and money-making schemes, 25e.
How to Resilver Mirrors—Henew Dry Hal-
terles—Tranaler Plotcs to Glass ancd  Make
Hubber Stamps, 200c eacl, All above sent
postpald for 70e. Satisfactlon guarantesd.
£, 2. Bureau, 44004 N, Sawrer Ave,, Chi-
ragn,

UG-GREARE"
Wonderful profits.

removes gl groase spul,_u.._
Manufacturing privilege

and  directlona, 25¢, Frank Monigomery,
P'owell, 1"a.
FORMI'LAFE, processes amd  secreta |n

almost all lnes of manufacture,  Teclino-
legical Laboratory, 4218 Grand Blvd., Chi-
came, [ s

THE Formula News Monthly, 3Sde

VEAT.

CLEAN your own rclothes. Save money.

Formula anid instructlons, 10e. N, Kesiler,
Winnshoro, Texas.

FORMULAS  for  replating  silverware,
wilches,  Jewelry, e, 5Sile K. Urige,

Proascer, Wash.

FORMULA  Tor
Box 34, Byracuse, = ek

10,0060 SELECTED  sciegtifie,  chemleal
fechnological, and practical reclpes and
proceases, ineluding hundreds  of so-called
trade  secrets for evsry  business, alphai-
betleally areanged tn one large volume of
800 pages. Price §3 prepald. Pepular Me-
chanles Hook Dept, 318 W. Washington
&t., Chicago.

BEST caniy and lee cream formulas and
recipes  obtainable.  Guoaranfesd Corpect.
280 candy and 50 lee cream recipes.  In-
crease your trade by Improving your goods.
Complete {llusirated hook prepared hy prac-

aluminum  eolder  §1.

tical expert. Frice $4 posipald,  Popular
AMechanices Heook Dept., 318 W, Washington
Bt., Chicago,

o FOR MEN

BAVE Shoe Money—Buy direct from fac-
tory by parcel post prepaid  Satisfaction
guaranteed, Frompl shipments. Write Lo-
night for **Style Book™ and order blanks.
E_lit,__.lf, Pathfinder Shoe Co., Dudley, Mass,

RAZORS—Special offer. Less than whole-
sale price. Finest guality. Made especially
for high-class bers and particular people,
Only 450 left. Get one now. Satlstaction
::{umuteed. Kicholson =Hales Co., Topeka,

ans.

FOUR-In-Hand Ticform. Flis any turn-

down collar or button, 25c. Agent's profit,
200%. Stanly, 45 Cornhill, Hoston,

WHY pay 36 for a safety rasor? I will
sell you & guaranteed one for H0c, P, O
money order. Arthur ., Morey, Baniam,
Conm, __

FANCY Leather Tobaceo Pouch with your
name on, H0c postpaid.  Wilson, 2221 Haw-
thorne 8t., Swissvale,

BPEARMINT Cigars reduce your ecigar
hille. Btores sell them 6 cents each. Semd
$i.25 for box of L0 postpald. The = iy
Clgar_CUn. Sunbury, Pa.

A BRILK 4-in-Hand Neckties for §1, post-
paid. In solid colors, fAgures wnd stripes.
Money refunded if not satisfactory.  Write
us for free samples. Dwpt. G, Western
#ilk o., Decatur, TIL

AIREDALE Terrlers and Seoich Collles,
State wants? Sales list free. Phil Savage,
8t, Charles, L

FORMULAS

FORMULAS—3,000 Formulas and Digest,
publishing 100 formulas, eie., monthly,
Cne year, S0c: or sallvering milrrors formula
ihas been sold for %1000 by others) and
Digest one wyear, 25c: or 208 formulas.
money making ldeas, ete., and Digest ono
year, 25ec. grat, Grand Rapids fch,

HOW to solder cast Iron, copper, =xinc,
enamelware, brasa, lead, ¢te., tinning
Eg;al. flulds used, Fully explained. On

. F. W. Hainey, stillwater, Oklm,

THE popularity of the salety razor has
left me overstocked. 1 must unload. sl
offer a $2 Open Blade Hagor at £1 postpaid
to close out. Hatkafaction gusraniesd oF
money back. Address W, Rauh, 84 Third
Ave., New York

STOPF using tobacen, Guarantesd treat-
ment two dollars, Hig agent’s proposition,
“Quit-Tobac'' HReémedy Company, Lincoln,
Neb,

BAFETY razors sharpened: two centa
each. Cuaranteed. Rlaide box free. Fleo-
E Hﬂtruwinu Co., 134 Shelhy 51, Detroit,

rh.

T %1 SILE e
Unique Novelty Co.,
pendence, lowa,

three for E1  postpaid,
Manwlacturer, =

FOR WOMEN

DRESEMAKERS—Ladies doing their own
sewing—write us about our imported pluned
El?ar g'lhlteipn alnd!' Imported fashion jour-

nls. 8 Frinch Pattern (o ieoll
Awe, Minneapolis, Minn. 0 e

FOR THE HOME

BELIEF from high ecost of lving andd
prives. A new system of purchasing neces-
#II_“? t:rt!lrurmit;:l & porplexing problem,

e loday for calalog, reka
E}l,, New Cuatle, I, e

CLARK'S Fly Exlis—Let
mosquitoees out through screen.  Can’t re-
E!liul.;n lﬂmgﬁl E:‘:t smplli, like,: 3 far
B, ! X sipal X i
Clark, *Cartervilie, ‘3o 7 gty W

fies and

BUMMER Coftage, complete plang, $1,50,

Money order or reglstered letter,  Evar
G780 1hth, Detrodt, Mich, i
GOLD Fish, lmported snalls, aguariums,

water plants, Catalogue free. Pioneer
Aquarium Co,, Gold Fish Hatchery, Racine,
Wiscousin,

MAKE your own misslon furnitiure st the
minimum of expense. Our “Mis-
slon Furniture, How to Make 11" Parts
I, 2 and 3, tell in plain, simple langua
Just how to make different pleces.  Full
dimensiona  working drawings and  half
tomes of finlshed artleles, Price, 50 ocents
each or %150 for the three volumes, pest-
Popular Mechanics Book Dept., Chi-

P,
CRED,

BEAUTIFUL arts-crafts  lamps—Anyone
can make them out of paper, cardboard
and wood. 16 designs,  Inexpensive yet
artisthe. Complete book of  instructions,
I'rice, 5le, postpaid, Pogular Mechanlies
Iisok Drept,, Chiliagns,

METAL Work and Etehing—A 9G-page

landbook for art metal workers telling how
to make & great varlety of useful and or-
namental objects. such as desk seis, aris-
crafis  jewelry, ete. Price. ble,
Papular Mechanics Book Dept,,

TELEGRAPHY

TELEGRAPHY taught in the ehortest
poeEible time, ‘The Omnigraph Automatic
Transmltter combined with standard key
and sounder. Sends you telegraph mes-
siges at any speed just ns an expert oper-
ator would, Five st¥les, $2 wup. elreular
free. Omnigraph Mfg Co., 41 G. Cort-
land Bi., New York,
“'II‘ELEGMPH‘I'EM{»EMWIHIE "

al.way accoun atlon A.l;mc:r
teught qulckly, ﬂiflmld Dispatchers’ and
Western Union Wires and complete Wire-
less Station In school. Splendid oppor-
tunities. Graduates sssisted. Living ex-
penses low-——may be earned. Largest and
oldest school—established I8 ra, Invest-
ment, $25.000. Correspondence  eoiirses
al=o. Catalog free. Dodeze's Telegraph,
Railway and Wireless Instliute, 15th 8t
Valparaiso, Ind.

WIRELESS

WIR Bet, How to AMake—Y96-page
hook telling how to constract at small cost
an outfit suitable for transmitting four or
five milea. Price 50 cents. postpald. Popu-
lap Meclianics Book Dept., Chleago,

ELECTRICAL

ELECTRICITY. Just what you have heen
looking for. Our Modern Rilue Frint
Chart Method of Electrical Wiring Dia-
grams.  Thoroughly explained so that you
can easlly understand them. Al kinds
of Rell Wirlng, Annunclators, Telephones,
House Wiring, Conduit, Theatre, lated
Planta, Nivpamos, Transformers, Are Lights,
Zpecial Treatize on Motor Wiring. Wrlte
vow for Information, Eleetrical Wiring
IMagram Co., Box A, 173, Alioona, Pa.

PIANOS AND MUSICAL INSTRUMENTS

VIGLIN for =sale cheap, Exrellent tomed.
Sent on trial.  Miss Hertha Mardise, Route
G, Hoseilale, Kana

$68 TAKER a #1755 Heglna auto, music
wox,  Fdke new, 632 W, B23nd 51, Chleagn

TALKING machines and records at cut
prices, 100, 0060—I10 inch records never sold
Iess than 60 cents. Ouwr cul price Z0c each,
send for eatalogue. Deninger, North 8t
Hochester, N. Y.

mopald.
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MUSIC

BIG money writing somgs. Hundreds of
dollars have been made by suecesaful writers.
We Inr 50 per eent of profita If succeessful.
Bend us your original Poems, Songs or
Mellies today, or wrile for Free FParticu-
]ﬁ“b Dugdale Co., Dept, 1036, Washington,

BAVE one-balf on all your sheet music.
Dircetory of American and Furopean sue-
cestes sent free,  Semple’s Musle House, 204
West Awve., Norwalk, Conmn,

BONG-POEMS Wanted—=Send M28, and
best offer. Needham Music House,
134 Plerce, Bt, Louis, Mo,

“SEYING With You,"" the greatest and
best aviatlon song, with sweetest melody,
will bqu;‘:ﬁ:tlaé l.tu any D].':mr-uj;‘:.ﬂ“ address
upm I en cents in or stamps.
Adidress Eunn;i'-ﬂm:? Pub, Co. (Mot Inc.),
Box 373, Chicago, Il

50 EVER popular songs, h‘ﬂrdu and musie,
Including “"Dear ld Hose,” or any one
popular hit desired. All for 33¢. Wallon
Co., Fopowers Bullding, Rothester, N, Z

ALL; tha favorite old songs. Words and
muzie complete in book Fform  with  at-
tractiva cover: size T'%x%% Ioches; good
value, Price 60 cents, postpaid, Fopular
Mechanics Book Dept., Chicago,

MG TIME Ela.nn playing taught b

free, hristensen,
Bllfll.. Chicago.

GAMES AND ENTERTAINMENTS

mafl.
84  Auditorjum

THROW  your voice! Ventriloguism

earily learned. DAlake money: bave fun.
Near and Distant Voles

Throwing, 50c. Seott, 202 Godchaux Bldg.,

New Orleans, La.
]ﬂﬂ‘m tricks, books and  supplics
Largest lne in the world, 0ld reliable
firm. Hl.mmul!h illustrated  professlonal
eatal ten eents,  Head & Covert, 521
East sn Street, Chicago, I11
MAGICIANS, Bave Money: 10 to L0075
discount., B4 mnew card iricks aml 250
magic tricks, 10c. Lalest bargain Hst and
catalogues free. Eagle Magie Co,, 1215
Nicollet, Minneapolis, Minn,

$100 PAID for 1854 Dime 8. Mint, $8
for certain 18503 Quarters, §100 for certain
1858 Half Dollars. $2 for 1835 Dime S,
Mint, $6 to $750 for certain $5 gold with-
out Motto, ete. We highest cagh pre-
miums on thousands of coins to 1900, hoeep
all old munﬁ“ and send stamp for Large
Illu.al.rut-e:i [N Clrealar.  You have noth-
ing io The Numizsmatic Bank of
Texns, De’pl. H, Fort Worth, Texos,

£4.23 EACH FPald For U. 8. Flying Eagle
Cents dated 1B36. We pay Cash preminms
on hundreds of 0ld Colns, =2end Ten cents
at once for New [Dllustrated Coin Value
Nook, 4x7. It may mean your fortune,
&Y(‘.u.. Coin Dwealers, Box 15, Le

COINS—California Gold. 2% slze, 40,
G size, The—Coin 1,500 years old, Lhe.
Coln and Relle lists free. Ray Chapin.
New Berlin, X, Y.

STAMP COLLECTING

STAMPS—Illustrated Album (560 Spaces).
"0 Jdif. Stamps, 1.000 hinges, only 35¢:
25 unused, 15e; 10 Animal, 10e; 10 Pleture,
10c; 10 French Cols,, I0e; 10 Cuba, I-'hrr.n
Rico or Philippine, 10c: 35 Br, Cols.,
160 Br. Cols., 50c; 100 Tnused, $1.
magazine Free with eve order of
Elgin Bpecially Co.. 22454 Bnule'rarrl.
Beranton, Pa,

206 DIFFERENT foreign stamps and
Mekeel's Stamp Weckly, Roston, Mass., six
E‘n-nt'bllm. both 25¢. Or 100 differemt United

Liates,

100 DIFFERENT United States stamps,
35¢. Herbert T. Belden, 129 Thompson St.,
eld, Maas,

STAMPS Freel 20 different King Edward
Colonials, Bend 4e postage: mention Gift
A168,  Approvals 50% discount., J, Wheeler
d& (o, 124 Lennard Road, Beckenham,
Fmﬂanrl

T FREE—30 Britsh Colonials,
postage.  (Exchange desired.)
Stamp Co.. Southsea, Ellu:lm:l. Tk

RELECTIONS of stamps senl on approvil
at Tk  discount. Heference  required.
Emory enoll, Hanover, Pa.

=0 {stamp)
Lightbown's

OLIVER visible typewriter for sale cheap.
Bent on trial.  Charley Richart, BRoute 35,
Rosedale, Kans,

TLATEST No. & ﬂli'rﬂ' with tabulaior and
back spacer, £50; 525 allowed for Four ald
No, 3, A, E Atchison, 4127 West 2lst
Bi., Chicago.

SEE my $2 a month typewrlter sensation
on page 167, Harry A, Smith, j"hiu;gu,

TYPEWRITERS, all makes. Guaranteed,
Fl‘ﬁ. 1'.r!nl Zave $45 on purchase, Ribbong,

doz, S mny mlmnteed duplicat-

nm' w o $4.60. E, W, Horton Com-
pany, Dellevue, 0,

T TYPEWRITER—Having

no use for my

Underwomd, will sell very reasonable. Hal
Iray, f‘lnlﬂn, Dhio, =

4 GUARANTEED Typewrlter Ribbons
postpald for §1, 100 sheets carbon paper

postpaid for Bl Satlsfaction absolutely
guarantesd or money cheerfully returned.
Mayhen Chemical Company, Cleveland, 0.
TYPEWRITER—Oliver Ng, & guarnnteed
perfect, shipped on approval, only $35, .
J. Postlewnite, Hammond, Ind,
TYPEWRITERR, Bargains, lowest prices
nnd largest lst in the world lll guaranteed
fﬂra. shipped on 15 days" free irial.
lmnn on $10, Smith I‘remler ill} (livers
%15, TUnderwood $20, for our larga
llustrated catalogue and special agents”
aoffer.  Harlem Typewrller Exchange,
West 125th 8t., New York City.

TYFEWRITER Ribbons for .11 makes
guarantesd perfect, four for CcArbon
paper $1 per 100, Peerless R l;'bon Cone
218 West 125th Bt, New York City.

BAVE 8525 to %50 on mwanufacturers’
prices. Buy our Factory Rebuilt Type-
writers, Nearest-to-new on the market.
Have trademark and guarantee, like new
machines. Are thoroughly rebuflt, highly
Fnt]shud and perfect in appearance. Satis-

ctlon guaranteed. We are the Jargest
rebullt typewriter concern In  the world.
Branch stores in leading cities, Write for
catalog of standard makes, American
'Q-‘ri!;_n: Machine Co., Ioe,, 345 Broadway,

PRINTING AND ENGRAVING

STAMPS, 400 mixed, 12c. Thousand for

SEND & dollar and receive box of tem | & quarter. 12 diff. Newfoundland, cat.
new stage tricks and catalog. Western SBales | 70 for 25c, Ask for bargains. Miles Green-
, B50 Cromwell Ave, Bt. Paul, | wood Melrose, Mass.
Minn APPROVALE — Up - to- date, medium
POCKET Tricks—Complete apparatus for | priced. 5§ Rolivia for reference.  Fine line
4 good ones, 1dc. Merlin, 3218 Soyder | le each. Mrs, Loulse Kellogg, West Hart=
Ave., Brooklyn, N, Y. ford, Conn.
MAGICAL apparatus. Low prieez.  Cata- BET of unused newspaper anid Periodieal
Senrab, 1812 Emerson Ave., stampa for sale. P, . Walsh, Jr., New-
Minneapolis. hinn, | ark, N I
3 NEW tricks, 10 cents, Including 250 CBTAMPS—100  different, 1,000 hinges,
trick catalog free. Wholesale, retall. Magie, fmall album, millimetre scale, 12c.  Lists
240 Weat Z8th St., New Tork. free.  Toledo Stamp Co., Toledo, (.

62 COMPLETE Mind-HReading  Tricks,

T35 DIFFERENT British Colondals to appli-

Best In Vaudeville. Only 10c. Prof, Hal- | cants for stamps on lmlrﬂﬂl Chas, Nickles,
loran, 2533 Church Ave., Brooklyn, N. ¥. 122 Florida Ave., Washingfon, Iy O
NEW and XNovel Jokes—great fun pro- BTAMPS, 100, all dtm-n-nl. free, Post-
;iﬂ.l;gm ]Eu lﬁi.luplg Iﬁ t}l.l!l! :*[nn kuper:tf nEe ﬂ.} ]fsje:gii]?n paAper. i.luaker Sfamp
A . LI m o0k wha Co., il o,
you've done to the l.n.'hh; choth! I 1), 2. ﬂm:‘:li'ﬂ—ﬁlf China, eir., stamp dic-
floor In_front of freplace). 3 Damageq | Uonars and list, ge. Bullard,Sta. A, Bos-
Finger (Deceptive blood-soaked bandage. | 207
Great sympathy a3  expressed by your PACKET of 23 samps; no two coun=
friends). 4. Blot of Ink (The Bookkeepe tries alike, 500 hinges. Set tl and §2
goes mad. Mother I8 frantie). Price, 1 U, 8 Hev., all for 5o Stamp
uen% ety Dultd- M;td&m%,“ﬁpuhr Co.. Toledo, Ohlo,
B Chicago. 0w : i _STAMPS, 15 varieties, South and Cen-
= Tl merici, i, ReEn our =
1$L%Pup!ﬂfln§wﬁ"mﬁwdﬂ .qmt,}' eata= | provals, Palm Stamp Co., 248 No. Caron-

WIGS and Makeups for theatrical and
street mse. Percy Ewing, Decatur, IIL

RARE COINS

delet 8t., Los Angeles, Cal

%% VARIETIES Cuban etamps 10 eenta.
List of 6,000 low-priced stamps free.
Chambers Stamp Co., 111 P. Nassau Bi.
New York City.

LOORK—500 either noteheads,
giatements, cards, . 1,000
Letterheads or envelopes, £.50, 1,000 type-
writer letters, £2. MoCariney, The Printer,
Harrisonburg, “a.

PRINTING—100 Fine Bristol Visitin
Cards, 35c; 300 Business Cards, $1: 10
Envelopea  and Letterheads, $1.25: 500,
22,50, Send for sampies. Joseph Rooldoux,
i ‘l'n*n:maru Place, Jersey Clty, N, 1.

1.000 TTPI.-“ RITTEN lLetters, ““Natural
Looking," £2. Large or small guantities.
Work guarantecd. Bend for trial order or
samples.  Letler Dept., Banta Fe Printing
Co., Fort Madison, Iuv\ .

LU0 IMITATION Typewritlen Letters,
heading black, body purple #I‘ﬁ' all pur-
rrlllh ﬁm’;"% llllgu mgnrer tum art ad
allp, 4% x5%., 1530 words
Hamples free. Good's 1"1.-int.e':'j'1 Hprw
burg, Va,

PilINTING—1.00 0 Business, Professional
Advertising or Visiting Cards, $1.50, Card
specialtistz. Dept. 1A, Mills Bres., Turtle
Creek, Pa.

TBPECIAL—L 000 fine BrlﬂlDl business
cards, any printing, sent to for £1.
Satisfaction puarnnieed. T_Tnltmi Printing
Co.. Wilkinsburg, Pa,

500 BUBINESS cards, §1, 1000 for
£1.50, prepald. Worth $2.50, Guaranteed.
s:mmu reg,  Cushing Printing Co., 2715
South Maln Street, Los An[ﬂu Cal,

5000 LABELS 3xli; Inches $1.50 ln rall
form, Gum tape machines. te,
Ready, 14 W, 135th Street, New York lIf"ll.i".

envelopes,
Linen Finish

COINSE—20 different foreign 25c, 10 dif-
ferent hills 25c. 200 different stamps 1he.
F. L. Toupal Co.. Chicago Heights, TII

I BUY and sell old eoina, stamps, ete,
Bend stamp for catalog. Clarence Evans,
Bomerville, N, J,

10 FOREIGN (Coins, 15c. 5 Old Bills,
15e. All different. ., Burgesa, 522 Beacon,
Toledo, Dhio,

WE pay highest cash premiums on all
rare money to 1908, We pay up to §1,000
for some amd lesser amount for thousands
of othera. Get posted.  SHend atamp  for

Nustrated {‘o‘In Cireplar,. You have
nothing to lose, Numismatle Bank of Texas,
t. H, Fort Worth, Tex.

TYFEWRITERE AND SUPPLIES

REORGANIZATION Clearance Sale. Ab-
solutely r#llahm 1 ritera (a1l makes, all
minlels, , shipped anywhera sub-
fect to' -xamiua:llm. $5 worth supplies free,
Visibles, $10 up.  Oldest Typewriter Ex-
change, Consolidated Typewriter Exchange,
Ine., 245 Broadway, New York,

BPECIAL sale, Great saving. All makes.
Guaranteed, Trlal offer. Agenta wanted.
E=ztahlished 1888, Typeéwriter Inspection Co.,
Cincinnatl, o,

HEMI\(.-TGN Typewrlter, excellent condi-
tion, 15 Thomas Willlams, 721 Dearborn
Ave., Chicago,

2,000 GUMMED labels, %1, 1x2 inches,
:._‘I'Ij" Tntata‘.,l :ng}. Caah gi'th order.
e, ogaliner, Monessen 5
€0, A, BOAUNEr, A

5.000 GUMMED Labels, §1.50; 1%xd
ipches, in roll form, no curl, no waste, any
wording: postpaid: eash with order, Mott
Label Co.. Norwalk, Conmn.

300 EACH—Cards. Bond Envelopes, Let-
terheads, $3: 100 each, #1.15. * Acme,”
Dixon, Il

ARTIZTS, 1 design trade-marks, labels,
business cards, letterheads, cover Dages,
ete, Drawinga for adveriisements. C A,
WﬁTlEll 201 W, Sth 8t., Sterling, ]]l

100 LINEN Calling Cards, 50
Heitmueller, Jamestown, N. ¥,

Additional Classified Ads Page 32
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Expert Electricians

Make Big Money

You can learn all branches of electricity at
this school —and you will learn them BY
DOING the actual work, step by step, person-
ally guided and coached.

The opportunities open to men who under-
stand electricity and have had technical
training cannot be exaggerated. There is no
limit as to how high yvou can climb if you have
learned electricity at this school.

WRITE TO-DAY FOR OUR FREE
CATALOG, or come in and inspect

the school at your earliest convenience,

The New York Electrical School

44 West 1Tth Street

NEW YORK

Send for Free sample copy Amarican Chauffeur.
Contains valuable infarmation about engines, ignition,
carbiaretion, manifolds, motor balancs, coaling and
lighting systems, etc., All pewsof motor world, Every
amateuror professional chaufieur should read i, Weibenow,
Tha Ameriean Chawfiess Publ. Cu.. 251 Bubler Bldg.. Cineinnall. 0.

MONTHLY CASH PRIZES

Until further notice in this magszine the Editor of
Popular Mechanica will pay two cash prizes each month for
the best original contributions to its

SHOP NOTES DEPARTMENT

%10 for the Best Contribution
$65 for the Second Best

THIS 18 IN ADDITION to our usual rates for sach contrib-
uted articles.
gu.alit;r. not length counta
hecks will be sent on the last day of each month for the
prize articles received during that month. FPublication in the
magnzing will follow in aboar two months.

PRIZES AWARDED FOR APRIL, 1913
First Prize—ARTHUR WORISCHEK, New York Qity...... 810
“Homemade Fire Extinguisher ™
Second Prlze—HAZEL KOLAR, Mavwood, I11........c00e.e. 5
* Hecording Telephone Calls™
EXTRA AWARD

On account of there being five contributions this month
each of which deser seecond prize. wo have made an EXTha
AwaAnD of four sdditional second prizes, as follows :
H.F, HOPKINS, North Girard, Pa.......ccc.ovvicirniiannsss B

“Using 0il in Compression Grease Cups™
RALPH E. MOSHER, Port Deposit, Md......ccovvariirinsss BS
* Applying a Draft Sorface to a Corved Puattern ™
WALTER A. OLSEN, So. Boston, Moss....cvvieininssnneans 8BS
A Pulley Measuring Stick ™'
CHARLES MOTTOMN, Toronto, 0an......cvcoviivinnsnenae. B
“*Plumb-Bob Frotector-

All acceptod contributions to oor departments, "'SHoP
NoTeEs" and “AMATECDR: MECHAKICA ' are paid for immedi-
itely; checks for prige awards are sentat the end of each month.

Address, EDITOR POPULAR MECHANICS
318 'W. Washington St., Chicago

al

This Complete Library of

IN 6 HANDY VOLUMES
Only $ 1 a Month

" Ignorance r::-f the law excuszes no man.” THAT'S
'{:.f.wr.l ‘t’n]: ::..insnt t jlwIa:.rs "Lg'ues-s" the Iai. }‘it'au may not
avetime to 'study'' law, Lawyers come high—e=peciall
some of them, BUT YOU MUST KNOW L;I’Ji'ﬁe }r

This SFEEI!CH.EI little handy LIBRARY OF LAW is
prepared for the average man—the business man—the
doctor —the teacher—the minister—the man who works
for others—the man who works for himself—the man
who writes—the man who has money and the man who
has not—EVERY MAN, This Library is a work to

read at odd times and a reference work combined. The
language is simple, direct, plain, and it covers every
subject vou need to know about. Here are just a few of
them: “Wills"—"Mortgages” ' —"Deeds”—"Farm Laws"
—Landlord and Tenant”—" Leases"—"Copyrights"—
Trade Marks’—"Partnerships’’—"Letters of Credit”
—"Trustees”—"Corporations” —** Stockholders"—"Div-
idends”—"Marriage”=—"Parental Relation”—"Em-
ployer .and Employee ™ =" Assault"—"" Defamation™—
Libel"—""Criticism """ Self Defense’—" Automobile
La‘:}»‘s '—"Patents"—"Contracts"—"Frapd"—""Damages"
—"MNegotiable Paper"—" Indorsements"—" Promissory
Notes"—"Chechs "' —" Bills of Exchange”—" Bonds"—
Agents”"—"Banks"—"'Bankruptcy,” etc.

Low Price & Easy Terms

We can't begin to tell you all about this splendid set
ks, 20 we are not going to trs. e want to send

ou the books themselves—the COMFLETE SET of 6
andy volumes, measuring 64 Efr 4'42 by % inches, so
that you can examine all the volumes and decide for
curself if they are just the books you want—AND
EED. If you decide to keep them, just send us §1 as
first payment, and §1 2 month thereafter for § months.
But if you do not wish to keep the books after seeing
them, then you may send them back at our expense,
‘That’s fair. Isn'tit? Mai Couvron BELOW AT ONCE.

THE THOMPSON PUELISHING CO. 6-13
1127 Pine Street, St. Louis, Mo.

. Zend me for examination, one set of your handy LIBRARY OF LAW in

six volumes bound in Buckrum. If I nm satisfied with the books [ will se
ol 1 nes frgt menk, and £ p month thereafter until the apecial price o

i}l is paid,.  1f ﬁ’; not wish to keep the books, I will notify vou ln seven
ays, and the books nre then to be retamed at your expense as off
Popular Mechanies readers.,

BTN IRIRIR - - - e 0 A A 0 M

FPleage Mention Popular Mechanics
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CAMPEBELL  Cylimder Pross. 24x20, MISCELLANEOUS RUBBER Stamps, name and address, and
Cheap. 020  Germantown  Ave, FPhila- - - pad, complele, posipaid, 20 cents.  Write
delphia, Pa_ RAINCOATS at manufacturers” prices, for for catalogue, Ashland Stamp Works, Ash-
e Ty men  aml  women,  Abselutely  ralnproof, land, (Mo,

HOW to Print Imitation Typewritten let-
ters for about Be per 1,000, Complele in-
slructions and source of supply, 10c. P
Ropalph, 501 XNorthwestern Bldg., Chicago.

200 EACH Motehoads, Envelopes Carids,
THe 1,000 gach, 57, A<l quality. Samples
ITI}nmu M. Clark Company, Aichigan
ty, Imdl,

DIE-Blamped
Kelth's Taper, Sbe, lon
printed, 25¢  Bamples, e,
graver, Wellesley, Mass,

GUMMED Stickers. 1,000, ide, 32-page
catalog, Te. MacTaggart, 15th Arch, Phila-
delphin., Pa.

PRINTING FPresses, supplies, secoud-hamnl,
at bargains. List for stamp, Popular Bar-
gains, Hichland, FPa.

500 BRISTOL Business Cards, 98¢, Let-
terheads, envelopes. ete.  Lowest  prices,
Beck Printery, Bellevae, Ohio,

WE print circulars 6x31z for &5

thousand In E‘I'J:IiII'I'IE'H‘I:I.'l guantities.
Fairtield Printing Company, Fairfield, Conn.

g

Hox
rarils,
Erni-

2=Letter  Monogram
calling

Huwes,

Cents

YOUR pame on 200 gummed stickers,
10¢, Star Co., Clintonville, Conn.

MULTIGRAFHED Cireular Lettirs.
Letter heads, Reasonable, Tlhomsen's Lel-
ter Shop, 88 Allssourl Ave., Detroit, Mich,

AUTUAL Typewritten Letters.  Prodoced
through bhigp typewriter ribbonz,  Letterheicd

printing. Billy M. Schwartz, 82 East Con-
gress H5t.. Detroit, .\Ii:'ll._

WE Make Cuts for elreunlars, catalogues,
Iabels, ete., everything in the engraving
line. Burbank Engraving Co., 185 Franklin
St.. Boston, Aass,

PRINTING—500 elther noteliends, envel-

R, statements, curds, = L o, §1.50,
1,000 envelope slips, $L 1,000 linew finish
letterheads or envelopes, $2.00, 1,000 type-
writer letters, $2. Samples. Model Com-

any, Manchesler, Town,

EXTHAT 1on letterheads, 100 ent'qfﬁm.
100 retum envelopes, $1 postpald. Walden
FPress, Roxbury, Mass,

FPRINTING Fresses, type, supplies. Cat-
alog free. M. Caroll & Co., 320
Madison Bt.. Chicago.

GOOD Printing at low prices. 1,000

d letterheads, envelopes, eards, billheads,
ﬁﬁeu. elroulars, L5 Samplez  free.
Catalogues, booklets, and cireulars our spe-
cialty. Ernest L. Fantus Co., 52} 8, Dear-
born 8t.. Chicago.

MULTIGRAPH form letters—83 for 1,004,
Includes stock, letter, letterhead—sent pre-
pald in U, 2  S2pecimens free. Perfec-
tlon Letter Company, Muncle, Tndiana.

light welght, very stylish, siorm collar, ad-
justable wrist straps. shile pockets, Tan or

gray, All sizes, $2.E3 wtpald.  Money
Lack §Ff unsatisfactory, ﬁ & J. Rubber
o, 161 Summer, Iill:llill!:._

L0008 FORMULA® and money making
secrets.  d68 pages. Sl prepaid.  How o

make Elne cuta,  Simple, Inexpenslve tested
ProCEss, Complete formula and  instrue-
flons  &le,  Sarisfaction  guaranieed, | i
%, Burcan, 4538 N, Hawyer Ave., Chieago

TATTOOING  supplies,  machine 250,
To wdvertise ¢ colored deslgns Lbe, price
list free, J. F. Barber, 1010 Vine 8i.,
Clneinnatl, Ohio,

I, MOTORS, YW hp, goosd as
%5 to $10. Just the thing for light
work, Also 12 Elecirie Planos with
boards %125 each. J. F. Herman,
Pa. Av., N. W., Washington, I, €,

FOR $1 1 will send complete instructions
s thai anyone can make PPhoto-Chromatic
il Palntings.  Highly artlsile. G, P
Spencer, 172 Park Terrace, Hartford, Conn,

FREE. Your name stamped in gold on
Card Casex, Wallets, Billfolds. Ilustrated
catalogue free. Halford Leather Co., 5843
Summer, PFhiladelphia, Pa.

SHELETOXN Keys—Just what you need
Opens all common door  locks, e o sel
B & P, Novelty Co., Bax 237, Rork Island,
LiL .

SEND Lie for twelve Sanitary Flat Paper
Dirinking (Cups. Yarroll, New Britain.
L dnlibh,

“THE Art of Tattooing '

new,
shop
key -
1420

25e,  Catalogue

CALIFORNIA gem erysials and minerals
for sale, direct from Lhe mincs, Approval
Inta sent with desirable reference.  Albert
Everittl, FEstondido, Cal.

BASEBALL Fans: Send for
novelty, a game counter with luck
g:l watch fob. M, 5 Zerega,

as€8,

HARN Old Secrets  for

the latest
charm
MNeponset,

calching  fsh.

They  bite greedily. 120, For summer's
luck, Angler, 4226 No, Albany Ave., Chi-
cago,

TUsTAlT earnlng $185.00 to $30.00 a week
and hold your position besides Direct Man-
ufacturers Co-operative Mall Order Plan.
YTou represent us. No canvasslng, We ghow

you  bow amd furnish  everyithing. Hig
proflts.  Big summer leader., You want a
isiness of your own. Wrlte today for

Co-operaiive Alapufacturers Plan with lim-
fted Free Coupon offer, positive proof and
sworn statements,  J, AL Peaze Mfg. Co.,
37 Pease Bldg, Main i, Buffalo, N, Y,

BLACK Opals, beautiful colors, direct
from Australia, Send $5.00 Money Order
for lovely stome. Satisfaction or cash back
Many pleased cpustomers. Catalogue free,
Norman Sewarnd. 455 Bourke Streef, Mel-
bourne, Australia,

PINEAPPLES—Indian
an  tha plant. Prire B2.25 per crate.
Hemd mie your orders. B, K. McCarty,
Elitred. Fla.

EVERYRODY Is Daolng It Dioing what?
Purchasing an Inlilal Embossing punch. 30
cents, postpald, M. B, Zerega, Neponset,

Itivers.  Ripened
ar

free, Prof. Rebee, Cedar Raplds, Iowa. Aass,

PENNANTS, any wording or ‘toliege, ARTHUR'S New Building Estimator—A
1¢x38, only 48z Clreular for stamp, In- | TS0-page handbeok for  Supérintendents,
diana Pennant Factory, Crothersvilie, Ind. | Architeets, Contractors, Insurinee  Ad-

TSEND for our new illustraled catalogue
of interesting epecialties for the home.
Auburn Supply Co., 7745 Peoris, St.. Chi-
CRED,
__]-lﬂw to bind magazines any size and
ane binder complete, 10¢,  (Information on
every  suhject.)  Index Servied Company,
Buffals, N. ¥,
TOBACCO Cuare,

{me box cires  Guar-
anteed or money back, Established 1804,
Write for speclal offer. Allen Distributing
Co., 319 Altman Bldg., HKansas City, M'{‘;

STUDENTS Special—20 beautiful eolle
pemnants, all different slze, Ox18 for Eﬁg
in stamps, Address G. W, Maneval, Will-
inmsport, _Fa.

INFORMATION furnished about Athens,
Ga., her institutions, business concerns,
names, ete. Write your wanta, Miss Nellle
Colbert, care State Normal Hchool, Athens,
Ga,

justers, Appralsers and Engineers. Covera
all ¢lasses of building ecounstruction, ipe-
clal wage tables, tvpleal bullding specifica-
tions, prices in detall and approximate, the
former based on quantity of materlal re-
quired, time and labor cost based on
hourly rate 1013 edition. $§3, prepald.
Popular Mechanics Book Dlept., Chicsgo.

CUTH anybody can make, Hlmpls Etch-
ing Process, $1. Partlculars, apecimens
for stamp. M. Day. Windfall, Ind,

I WILL stari you earning $4 daily at
home In spare time, allvering mirrors: no
capital; send for free Instructlve booklet,
giving plans of operation. G, F. Redmaond,
Dept. 306, Haoston, Mass,

BROTHER—Acoldentally discovered root
will cure {obacco hablt. Gladly send par-
teulars,  F. Stokes, Mohawk, Florida,

DON"T fail to read Independence and
Fortupe under Tusiness Opportunitles.

elastics to bind, creep and
*Wew Ideas "
{Roman Gald Plate, S0ch.

give way,

ADDHESS

GET THE “NEW IDEA”

Try "Em Before You Buy "Em

=nnd obtaln quick rellef from !n‘!erm;!ted circulation, dscom-
fort, irritation, insecurity and all SupEorter ills,
A pair of Nickel Plated
{good for yeers of comlor ), sent prepaid bor 150,
I vou prefer send a two cent stamp
for a pair on approval and pay & rer Friad, Sedes agend s aod e,

Madern Specialty Co., 43rd 5., Racine, Wis.

The Best Book for Beginners

Mo banids or

B
Wm. F. Willard

A Practical Course in

POPULAR MECHANICS BOOK DEPT.
318 W. Washington St., Chicago

Price 50¢
Postpaid

Mechanical Drawing

EASY WAYS TO
DO HARD THINGS

459!

A collection of the most useful experience of years of
hundreds of the most successful mechanics, ™ boil
down" and “ Written So You Can Understand Ir."

Shop Notes Year Books —Vols. I to IX

4595 Articles =———= 1988 Pages ——

Per Set of
Nine Books in
Case, Prepaid

Per
Volume,
Postpaid

545

‘The contents of these books are similar tn the artlcles appear-

ing In this magazine under the heading

“Shop Notes.'*

Order through your dealer or direct from the publizshers |
POPULAR MECHANICS BOOK DEPT., CHICAGD I

$4.50

4503 llustrations

BﬂYS' HERE ARE 700 THINGS

» YOU CAN MAKE
and 1000 pictures that show you how

Set of 4 books telling how to make wireless
outfits, boats, camp equipment, aerial gliders,
kites, self-propelled vehicles, engines, motors,
electrical apparatus, cameras and 690 other
things that delight the heart of the average boy.

These books sent_posipaid to any address lor §1

The contents of the four volumes are like
the articles appearing in this magazine
under the heading * Amateur Mechanics."

For sale by news and book dealers, or address the publishers

POPULAR MECHANICS BOOK DEPT, CHICAGOD
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YOU MUST READ

BALZAC

Nowhere in the literature of any country on
the face of the globe are there any books like
Balzac’s. His is the greatest name of his day in
the literature of France and he has won a perma-
nent place among the world's greatest writers.
His powerful imagination and his intimate knowledge of

life enable him to scale every height and sound every
depth of the passions of human character, and he truly

called himself the " Secretary of Society.”
If yvou would read the book of life, then you must read

Balzace: but if vou must see and read only what is super-
ficial, then do not read Balzac. He deals not with things
as they should be, but with things as they are, and his
university is the great oniversity human experience.

THIS ENTIRE SET OF 18 VOLUMES SENT ON
AFFROVAL

ADVERTISING SECTION

33

18 Superb Library Volumes

This library edition consists of 18 beautiful
volumes, complete and unabridged. Each
volume measures 8% by 5% by 135 inches and
is bound in a substantial, genuine English cloth,
deep blue in color, and with gold dust proof
tops, and head bands. The entire set, consisting
of 18 superb volumes, will be sent for seven days’
examination to those sending coupon below.

Special Low Price and Terms

To introduce this handsome Library edition of Balzac's
Complete Works, we will, for a short time, accept orders
at nearly one-half price on terms of only $2.00 a month.
The regular price of this complete Library Edition is $34.00
—now offered vou at $29.50 and sent on approval. We
do not ask for any deposit or any guarantee. Just tear
off and mail coupon and we will ship the entire set to
vou for seven days' examination in vour own home. You
can then examine the volumes carefully, and if they are
satisfactory send us $1 as first payment and §2 a month,
until the special price of £29.50 13 paid. But, if the books
are not satisfactory and you do not wish to keep them,
then notify us and we will send you shipping instructions
for the return of the set, at our expense. Could anvthing
be more fair? Mail coupon below at once.

FXAMINATION REQUEST s

&-13)

THE THOMPSON PUBLISHING CO.
1127-29 Pine St., 5t. Lowis, Mo,

Semnl me for seven days” examination, one S&t ol Balzae's Complete
Waorks in 1B volumes, Library Edition, T£1 am gatiefied with the books,
1 will send you 1 as first payment and £ a month thereafer, until the
specinl price of §29.501s pald. T 1 do not wish to keep the books, T will
notify vou within seven days and the books are then to be returned at
your cxpense, as offered Popular Mechanics readers.

Big Momey in Auto Business
Travel, get good pay, run garage or auto
livery., FREE illustrated book tells all.
You can learn in a few weeks at home or
in our shops. Write for information today.

Kansas City Automobile School
Largest and Best Equipped 5chool in the World
{Conducted by Crirr Hogan.)

2182 East 15th Street, HANSAS CITY, MO.

o STAMMER

YOU

Attend no stammering school till you get my large FREE
book and special rate. Largest and best school in the world
curing by natnral method, Write today. _Lee Wells Millard, Fras.,
Morik-Western Schost for Sammerers, bac., 917 First 5., Milwavies, Wis,

o

LEARN == AUTOMOBILES

PART SCHOLARSHIP
FREE

During the summer months we
offer a limited number of part
scholarships free to really amhbi- |
tious young men who are anxious =
to become expert electricians or .
Electrical Engineers. Get a

Practical Electrical Education

By vur thorough and ecientific methods under
practical and acton]l working conditions yon muost
muaster all branches of Electrical Beiones and En-
Einn-ering, Yo combine th.:lt.h;ﬂry with the practioes,
caraiog T HE REE, “Uol i and see what real sdusstion ia:

SCHOOL OF ENGINEERING OF MILWAUKEE

161-169 Michigan St. MILWAUKEE, WIS.

GOVTJOBS OPEN

Carriers, City Postal Clerks
§500 TO $2000 A YEAR, FOR LIFE

Rapid advancemnent to higher Government Positions. No "' lay.offa®*
because of STRIKES, FINANCIAL FLURRIES or the WHIMS OF
SOME FPETTY BOSS. THE POSITION IS YOURS FOR LIFE.

Country residents and city residents stand the same chance for immediate
appointment.  Common-gense education sufficient.  Political influence
NOT REQUIRED.

Write immediately For schedule showing the places and dates of the
coming examinatons. [Don't delay. Every day you lose means the loss of
just so much coaching belore the rapidly approaching examinations.

FRANKLIN INSTITUTE Dept. P106, Rochester, M. Y.

THE NEW PARCELS POST demands the appointment of several thousand extra
Railway Mail Clerks, City Carriers, Rural

FRANKLIN INSTITUTE
Tha Pathway to Planty
. P108, Rochester, M. ¥.
The coupon, filled gut na directed, entitles the sender
to free sample guestions ; & free copy of vur copyrighted hook,
“sovernment Positons and How to Obtiln Them, " full list of ponitions
shtainsble ami to eonside ration for Froe Coaching Tor examination here checked,
e COUPON

,Amstoms Positlons [B800 to #1500]
Ldnternal Bevemne |[S5060 (o 815040
. HtemoErapher | &= to #1500
oolerk ln the Departments

.. Railway Mail (lerk [$900 to 1504
.. Postaitles Clerk [E80d0 1o 812040
. Postolfies Carvler [S500 vo 81200]
..Bural Mall Carcler [S500 (o 81 1060]

.. Bookkeeper [as00 1o &1 5ik] st Washington [E500 to F1500]
.Anaadizn Government Posltlons. '

Mame S R R e T A A B ST

Address....... wasnens P10

Lie theis bufore you loie it FForite glainiy.
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- $100 st:h;hrl;]lhil"
Will Make

Youa Leader

R i

af our & rialumlllsga oF. Th .

e
SR

(This és @ Specigl Limited Offer)

\v* Scholarship

In Methann -Therapy (Drugless Healing)

No obligations
i FREE
ture. Not one

cent to pay for it :

either now or later. Just write. A certificate entitling
you to a regular $100 scholarship—fully paid—in the
Ameriean College of Mechano-Therapy—sent absolutely free.
‘Thia is & speecial limited offer open to any man or woman In the
country, over 18 years of age and of good character and eommon
school edueation, who will act at once. The road to independence
lies elear and plain_before yon right now. _If you have been
hoping and longing for a way to break the chaine of wage alave
—to me your own master—to enter & profession that wi
multiply your present income and give yoo the social standing
and inflpence that only a professional man enjoys—mnow is your
chance. Don't wait & minute. Clineh this offer MOW! Send a
poetal right away—today—before it Is too late.

Become a Doctor of
Mechano-Therapy
Earn $2,000 to $6,000 a Year

The pleasantest and most profitable profes-
gion in the world is open to you. The principles of drug-
less healing are now universally acknowledged over the
whole world. The demand for competent Doctors of

echano-Therapy is enormous and constantly increasing, [
g splendid chance to make moneyright from the start in practical-
1 wﬂs cmmunitg jn the United States. The work i3 easy, digni-

ed and remarkably remunerative. Yoo become the ﬂmgm
master of the heulth and happiness of yourself and others.

Remember, the American College of Mechano-
Therapy is the oldest, largest and best equipped insti-

{er thou-
' sands of young
men and woms

en who recog-

- nize the ines-
: ' timable value of
success this message is addressed. Lawis
the master key to success. It will equip you
to cope better with the problems of life.
Decide to rise above the throng. Decide now to
succeed. Make a resolution to qualify for the great

mgsion of law. Make your decision— then act.

r aﬁr & man sses hl?_tnp:i:;:nmﬁﬂtythiu}: iaﬂl? ﬁ-l msg
. Flere s your Lon'tletits rou
; your opportunity, (P orei P %

ward saccess TODAX]

tearn ﬁight: Home

Under our new, simplified training
system you can master the profession of
law by studying at home during your spare
time. An advanced education i8 not neces-
sary. Youdon't need special talents. The
most important requisite is ambitlon—will power—
determination to &

Opportunity A, 7
Calls YOU! b bty

est, most dignified and most advantageons profes-
glon. The corporation system, the new interstate
commerce laws, the newly advocated method

criminal procedure have all conspired to create &
tremendous demand for the man who is armed with

a training. Promi aced upon tntion of drugless healing in the conntry. It was estab-
A mmam with '&:{EMW £ oo Tiabed In 1867 and is Chartered Ly the State of liiinois, ' 1ts meth:

e am::t‘:unt‘hanp aw. oday. 1 ods are recognized everywhere aa standard. The faculty is com-
m‘ x oo ‘i“,mm Mail £ I:l'lﬂm: p ulag ¢ posed of men of highest professional standing.

Our course is 80 arranged that you may study
with complete success either by mail or in class,. Vou

MakeYourResolution

Make your resolution to prepare fthe warld need not give up or interfere with your regular occopation in the
"owr! ’mﬁfﬁ lnm:tl;hlﬂ.i hium ity Law & |!ig£ltut.t Yufpnngﬁmdy in ynurthnrehttl‘?lnu: ;l-mdmhgll.':a:llﬂltl:]d of
w Mm ] [ ¥oua Dlﬂdm hd - ra f 14 vancement throo eloEe peraon ntien-

&, dlinitréiit“n;:l infloence of the legally Jod i tion which we give every student, This §a just the opportonity

our saperh law conrse s fed—so write tods; have been waiting for and now is the tlme to clinch It.
will m“f;"ﬂ’ : m%;: l:wj.rct' Make your home mﬂmmm thh(.r? i if:ff: oo BE Eﬂm Eﬂ]h ﬂpﬂ{m"
: 2. ! e . st et af once I'-DI- wa BOCRTE JSree scholarakip,

univarsity.
Mall Free Coupon 2,2 == <58 Write for Illustrated Book
3 “How to Become a Mechano-Therapist™

portonity buat fails to it. Here iz your o
Wﬁil don't let it slip through your h_p-
FREE If you write at once
we will sendivou a full
and complete explana-

FeTE. out the free eoupon. Get ag
ﬂd our fres *'Guide to the Law.” [

e ————

tion of the $100 Free Scholarship Offer.

L Len] Also a handsome, Mustrated prospectis on Mechano- ny—

Toirersity, ALL FREE. Yoo owa it to yourself, your family and r future

7 to learn the real truth about the wonderful opportonitics offered

by this magnificont scienes right aw never have

ay. You ma
T DOl LAY, U el
American College of Mechnnu-ThernEy
Dept. 805 81 W. Randolph St., Chicago, Ill.s

-

Flease Mention Popular Mechanice
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SHORTHAND ¢

> IN 30 DAYS

Wa abenlutely guarantee to teach shorthand complets in
only thirty doys. You can learn in spare time in your own
home, no mutter where you live, Mo need to spend months
08 with old syetems, Hoyd's Syllabic Sretem is easy to learn
—gasy to write—easy to read, Simple. Practical, Bpeedr,
Buree No ruled lines—no [mltlﬂn! —no shmling o8 in ot !mr
#yateme. No long lists of word signs to confuse.  Only nine
characters to learn and you hove the entire English langunge
at yoor absoluts |.:11111:|:||.||'||! The best Hyaten for &temog
raphers, private secere taries, REWsPAper Teponriers and rakl-
road men. Lawvers, minfsters, teachers, physiclans, literary
folk and business men snd women may now lears =horthand
for their own use, Does not take continual daily prhﬂu:i‘-
ng with other systems. Our grodoates hold high grade positions
everywhere.  Hend today for booklets, testimonials, ete.

s Chicago Correspondence Schools ;

969 Chicago Opera House Block, CHICAGO, ILL.

I Can Increase
Your Earnings

Mo matter where you live, if yon
ara honestand wantan incepend-
ent business of your ewn, zend
your name and address and 1 will
mail you our Big Free age
Book, showing how Fou may earn

$3,000 to $10,000 a Year
in the Real Estate, Brokerage and

Insurance Business.

4. H. JOICE, Fres.

Our system is a positive success, We will teach you by
mail and appoint you our

Special Representative
and help you to make money from the start. Write today,
DITEII]MTIDH.&I. REALTY I:IJ'IP-. 1936 Manhattan Bldg., Chicago, 1IL

35

Be the Boss

In the New Profession

Thousands of men needed. The New Profession

that is paying big money wants you and needsyon. Here
is vour opportunity to get intoe it. Don't leave your pres-
ent employment. Learn at home during your spare time.

The profession

Be a Meter Engineer Tlic profession [S pecial
ter Enginecring is now in its infancy, The | Foralimited time
electrical stations must have Meter Engin- | we are making a
eers. They are paying big money for them. special reduced
Thousanda of positions are now open. A Fica offorinorder
wonderful opportunity for men of all ages. induce men to

tart the study of
A $3,000 Job for You s tpicat |3

Meter ﬁng:neer-
ing right away,

eering i3 one of the best paying professiona Wgat_e for full par-

in the industry. Hundreds of men making

231,000 and more a year. Yoo cando the eame

ticnlars at once,
How would you like to have s £3,000 a year jobBmonths from pow?

Write Today for 40-page Book Free

Just vour name and addeeas on ap-usl. card is enough, We will send
iIDl.I abzolutely freeand i: i our new A0-page book on Elee
eter i':.rtmnemng Tells all about new profession and B'l:l-Eclal of-
fer we are pow makin Write now—Immediately—while we are
making this great uppqmlrn;-du-,mi price offer. This offer is Fmited.

FORT WAYNE CORRESPONDENCE SCHOOL, Dept. 119X Fort Waye, Ind.

STUDY AT HOME
BECOME AN LL.B.

Only ized resident law school io 7. 8., Conferring Degres of
Bachelor of Lawe—LL. B.—by correspondence. Only law school in T, S
eondacting standard resident sch and giving same inatraction
Ower 450 cleas=room lectures. Facalty of over 30 prominent ;I-
yors, Ooaraniess top &r{- graduated 4o pARE bar cxnmination. Ooly law
echool giving Complete Course in Oratory and Publie Bpeaki Behool
hllhl!’ rndorsed and rocommended by Gov, Officials, !ur‘ gfen, Noted
wyers and Students. Scnd today for Large Hudlnmal]r Tlostrated
-.-';u Epecial eourses for Business Men and Bankers,
I."I'ﬂﬂ COLLEGE OF LAW, 1182 Ellsworth Blde.,Chicago, Iil.

CIVIL SERVICE

poeitions are very desirable. Good galary, ghort hours, pasy
work, pleasant enrroundings, Hfe positions, steady work, thirty
days vacation and thirty days sick leave annually with pay.
46,202 appointments made last year. No polltical pull needed.
Common school educstion sulliclent. Must be 18 years or over.
Full Information about bow to pecure these positlons and
questions ueed by the Clvil Bervics Commisslon free.

COLUNBIAN CORRESPONDENCE COLLEGE, WASHINGTON, D. C.

BE A BANKER

| H#._-w]nufruhﬂlw that will give vou standing and | mivfendenr:l.

apportunities. Pleasank work *horl hu-l.rrs ull holiduys
searly vacalson with pay, ?‘ua salary nploma in six
months, Text books by I-:.Imu- .ﬁ.]cnrn -l."'ntn!.l-:m froe,

HEMERICAN SCHOOL OF BANKING, 13 Mcless Bldg.. COLUMBUS, OHID

BE A DETECTIVE

Earn frem $150.00 to $300.00
per month; travel over the world. Write

C.T. LUDWIG, 133 Westover Bldg., Kansas City, Mo.

JEWELRY ENGRAVING

We teach you, by sur new and original method of instriction, this clean,
fascinating and profitable business right at your home, and furnish you
all tools needed absolutely free. Write for ifc-i_- bowk to the

WISCONSIN SCHOOL OF ENGRAVING, Sirch Bldg.,, MILWAUKEE, WIS,

RIDPATRH’S
History of the World
At a Bargain

We will name our price only in direct letters to those
sending us the Coupon below. Tear off the Coupon,
write name and address plainly, and mail to us now
before you forget it. Dr. Ridpath is dead, his work is
done, but_his family derives an income from his histo
and to print our price broadeast for the sake of q‘uusk}
selling 1!11:51. fcw sels would cavse great injury to future sales.

Wa will
m
I"r\: = ‘M‘-‘LI.LI.[;{]'

Weighs | [ ;
50 Ihs. - ] -
T L 2000 Pages
L—wwmmﬁf 4000 Fietures

RII‘-"P&TH is America's Greatest Historian. Hp. ! eriull
beautiful style has never been squated. He picliures |.!-|1
wreat historical events as thot .;_h they were I ;:-g.e-nln,;1cb¢..n¢
YOUF €YEs5 3 h# casries vou with him to see the Liattles ol
old; to meet kings and queens and warriors : to xi'.
in the Roman Senate : to march againsg Saladin
and hix dark-skinned followers: to ail the
gouthern seas with Dirake | tocircumnar-

i

igate the globe with Magelan; to - __\N' LN “1;1"” -
know the past as you know i P o
the preacnt, He combines b A
sorbing Interest with @r“ﬂveﬁ - g
sopreme  reliability, 1:*’:_1._-1-'& i

ot -
Mail Coupon At *IF"’ pe h,'ﬁr

TODAY
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LEARN ABOUT OUR FREE
COURSE IN SHOW CARD
AND SIGN WRITING

A Grut UPFM' We are offrring, fﬂ'l"ﬂ limited time, 8 complete courss in nltt‘m;

card and slgn writing to those purchasing our

74 . 39 This ian :'n-ul'. opnoriunity for ambitious

th 0 a ea -.to- se 0 ors persons, either gex, to Increase thelr earnl
ﬂm[t? Good show eard writers in dem

at 321 to 350 weekly, salary or in buslness for yourself. Our show card course Is noi n book of nlphaheis.

1t's & complete course in lettering compiled by an expert New York showeardartistforus “Litholin® is the

only Hquid plement water paint ever manufactiured, used the same as ealie, distemper or tube colors, but

far superior 1o either, *'T ithalia®™ lasts longer, always ready. “Litholia™ 12 the best for the show oard

writer, the artist, or the interior decorator. A letter of request brings booklet, eireniars, and full information,

LITHOLIA PM. COLOR CO., 71 to 81 W. 23rd Street, NEW YORK CITY

9059 -Word

AT R {1 | [Jll Business Book Free

Simply send us a postal and ask for our free illustrated g,050-
word Business Booklet which tells how iceless HBusine=ss

b "heoad, brs
Large Illustrated Catalogue of || i ot ey %Emmtmfah;ﬁ,‘;?f_'g’;um fio Boast o

salary, to increase your profitss This deuals with

=How to manage 2 business
=—How to sell goods
L] —How to get money by mafl
=How to boy at rock-bottem

wHow to coliect money
=How to stop cost leaky
=low to train and handle men
=—=tiow o get and hold a position
i@ = = =How to advertise o basiness
Electricity, Engineering, Carpentry, =B b davise offios Tkl
ildi inti : B e o Ry st ety
Bl.llld]]lg,. Pamtmg, Business E‘J:.' deny yourself this privilege, when it involves only the risk Yoia
—a penny | Simplysay ""Send on yoar 9,089-word Booklet™. Send o
Check the subjects you are interested in EYSTEM, Dept. 8186  "Wabash and Madison Sts., Chicago

and mail it with your name and address. LEARN WATCH REPAIRING

We will send full particulars by return mail. Be a watchmaker—you can Jearn this profitable trade by

correspondence in a few weeks in your own home by the
NeSelms Chart System. Alter youl complete the course you

v n e Eleeirieal Engineering wesslime Englne Englineer 'irh='=| lenowr A ﬂt;h from Ata Z. You :ﬂ}:‘ know jost what
: g the matier 15 and how 16 Fepair one. en yiou gradoate
ve: Ebon ki ','m’ Power Bupts . s:coduivmoblle Nechenltian you witl be a practical watchmaker and repairer and
wouEleeirieal Wiring vens Bookkeeper competent to fill any position.  Positions for our
o Teleph E rt s graduates.
.i:\t":'l.ll:lI:Ilt:r:-l‘I =i :I::::“lrld Rricklunysr A -y Yry HE. i wxplatas. our -l
".:I'i-n.lldll Coniractor '"'“. AEEr ’ THE DeS S WATCH SCHOOL
" kit 13 Perry Street ATTICA, INDIANA
sasdrehiteeinral Drafisman sons FPainter, Sigos, and Card Writing
o Manereis Englnesr assslrtter Wrlting I /T
v Mechanieal Dralisman sossailronding giip st!kmii!wﬁn:z
. Hienm Englncer = s Moiorman _ﬁtn'.'ﬂtiﬂﬂﬂﬂ "Sﬂi.-'
««:Atatlonary Engineer entific Talking”—

direct to the point.

FREDERICK J. DRAKE & CO. Write W, L HATFILD, 1918 Grore S, OAKLAND, AL,
Inio ¥ d 1]

D 8-1325 Michigan Ave.  CHICAGO, ILL, ADVIGE ..Sm.'.?:‘tf.:h:,*%ﬂn i, el
whnt vou want to know, no matter
what your present cnndl.unn.. our

[ S = L big organization can help you.

WERITE TODAY FOR BEAUTIFULLY ILLUBTRATED BOORE FREE
*BE A WATCHMAKER®

NATIONAL BUREAD OF ADYICE AND EDUCATION, 527 Ashland Block, CHICAGD
Learn wo draw.

"
BE AN ILLUSBTRATOR We will temeh you
Scheol

of Illegtraiion

Watgh makers and all "round Jewelers’ Rer sl v e e T o 112 Pago Hldp
repairers — in demand now. Six Send for Catalog

maonths” course fits yvou for a position — earn while

you learn, too! Wrnte for FREE book —it explains all. LEARN WATCHMAKING

STONE'S SCHOOL OF WATCHMAKING refined, Emﬁtable labor—Competent men always in demand.
912 Globe Eldg. ST. PAUL, MINN. We teach it thoroughly in a3 many months as it formerly took

years. Does away with tedious apprenuceshl:p Money
earned while studying. Positions secured. Send for catalog.
St. Louis Watchmaking School, St. Louis, Mo.

ARITHMETIC |

S‘:ITTD‘H' drawing at home under Expert Faculty.

; Wao ha ful students i
the -rm;;d ‘:I?m!um;:hwu'lﬂ:n‘inl:i: E:Hr v“ﬂurL o _ SELF-TAUGHT hF!th "-BI.HE“J
Btudents are filing high salaried positions, 14 years A plain, easily-understood volume for all | .
guceessiul teaching, Endorsed by high authorities, who have not had the opportunity of learn-
# Counrsesin Commercial and Illostrative Drawine, ing this subject thoroughly., or who have PH&ETI[ M.

eachers’ Normal and Applied Art, Profit or Culture. forgotten what they once learned. 257
Thoroughly Faulpoed Residence School Pages, Requires no teacher. This zreat little RELILLRIALN
Avtial's Ouijt FREE ta Enyolid Biudents book sent postpaid for 60 CENTS. Stamps L
SCHCOL OF APPLIED ART.755 " pplicd AriEidg. Batlle Creek.Mich. | . -c..pied, leather binding $1. Self-Taught

GEO. BOOK CO.
Flcase Mention Popular Mechanics Est, Ei. ﬁ"ﬁ\fi l'l-l;l]I:El'Em. 5T. LOUIS. MO.

1) FREE T2 YOU




POPULARE MECHANICS

Be a Doctor of

Chiropractic

The NewDrugless Hea]ing Science
OF SPINAL ADJUS
A Dignified, Profitable Profession Easily Learned

at Home. Steady Demand for Practitioners Every-
where — Our Students Surprisingly Successful.

Make *3000 to #5000 a Year

rr— —

Your income as a Chiropractor can be this much or
more year after year. At the same time you will be
serving suffering humanity. Dr. Walter made £500 the
third month after starting; R. M. Johnson has added

over £3,000 a year to his income; Vern Sharpsteen makes
$40.00 a day. In addition, this faaﬂmahn%- profession is

ours a gplen=

: :

building up for these former students o
spare time by correspondence,
NEW DRUGLESS
—and thereby made them inde-
guccess. A common schoal
does the rest.
tions h-r to get into this well-paid,
Mow we will not give you any grand prize—
ii wou are anxious 10 develop your talent with a
of cartoons and sample plale,and let usexplain.
mstruction is unegqualed because proctical, personal
DETROIT SCHOOL OF LETTERING
** Tharoughly Equipped Residence Schoal **
PAGE-DRAY IS (', 112 Pape Bnilding. Chirago, 1. or 158 Nassan St New York
iolin. Mandolin, ete. Beginners or advanesd r||l|'|||3
WERITE FOR MY FREE BOORK
written on acard if you enclose stamp.  Write
ANY MAN
SMALL COS5T

did social and professional reputation.
We taught these men in their
= and in class, to be Doctors of
¢ Chiropractic—the
HEALING SCIENCE
of Spinal Adjustment
pendent for life. We will guar-
antee to teach you with equal
education is all you need to
begin—our simplified training
Sample lesson sheets and illus-
trated book giving full instrue- F R E E
uncrowded profession st once—mailed
National Scheol of Chirepractic, Dept. 130, 1553 W. Madison St., Chicago
That's all we want to know
or & ot of free soufl if you answer this ads Nor
do we claim to make you rieh in o wealk. But
successhul cartoosilst, so vou can MIKE mobsy, send
a copy of this pleoure with bo. instanips for perille
leasan
The W. L. Evans School of Cartooning
321 Ball B|Ltg.. Cleveland, O,
SHOW CARD WRITING or LETTERING by miail
and guarantee success, Only field not overcrowded.. My
and thorowgh. Easy terms. Write for large catalogue.
CHAS. J. STRONG, Foundeér
Department 102 Detroit, Mich.
“ildest and |argest School of its Kind**
LEARN TO WRITE EARN 325 +o 5100
ADVERTISEMENTS We can positively slhn“l ¥ou 1 W :::al.l
How to increase your salary. BOOE MAILED FREE
-“81 c TA“ q“T FHEE l‘l‘ ‘lﬂl.ll I'II‘.IH!
l'nr nur Booklet B luover h'! ledien to play Pn-um 'Ur ll'n
“:!Im" SCHOOL OF "U‘Ic ﬂﬂ Lakeside HII!E .Lcl'll l:ﬂ!vn., .
I TEACH BY MAILL
“How to Become a Good Penman"™
and beautiful Specimens. Yoor name elegantly
today, Address F. W. TAMBLYN, 418 Meyer Bld_;. Hansas Clty, Mo.
, LEARNED BY
"~ OR BOY
AT HOME
Send today 2c stamp for particulars and prool.
0. A. SMITH, Room D 79, §23 Bigelow St., PEORIA, ILL.
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Thin Model

A FPerfect Timea
Keeper

19 Jewels

Adjusted to the
Second

You may have your ewn initiala handeomely engraved
on the superb gold etrata case — guaranteed for 25 years,
Choice of scorea of other bandsome designs. Soe eatalog.

Superb

Watch with Monogram
Great Special Offer ['ssrerd

Burlington
Bpecial at the anti-trust rock-bottom price—the
same price that evem the wholesale jeweler must
pay. You may secure one of these superb time-
pleces—a watch of the very latest model, the pop-
nlar new thin design, adjusted to the second—19
iluwn!ﬁ—a:uuﬁmd to positions, temperature and
sochronism—ihe most perfect product of the most
expert watch manufacturers in the world—at thea
price that even wholesale jewelers must pay. 1f youo
prefer, you may pay this rock-bottom price at
#2.50 & month.

Your Choice of Cases Qren face or

lady’s or pentleman's sizea, These can be had int newest
ideas: Block and Ribbon Monograms, Diamond Set.
Lodge, French Art and Dragon Designs, Etec., Etc.

Yes, vou may have your ¢holee of any of these superb
cases, and many others,” The men who engravo thise cases are
world - renowne experta, Juost imagine a beautiful hunting ease
with :muruwnmnng‘ram on ona gide and the m'nb]ﬁm nttyuur g‘
on the other. Uur eatalog shows complels dlustrations.

Sent on Approval E’éﬁtj R

nuthmg—ynn v
nothing—not one cent, unless you want the great offer ter
gceing and thoroughly ‘[I.'LIPL'C'I'.II'IB the watch.

Write for FREE Catalog icf B

tell o
inside facts about watch prices, and exp
the many aug:r:m' points of the ]iuﬂfﬂg-
ton over uble-priced prodoets,
Just send free coupon or a letter
or postal NOW.

Burlington Watch Co.

'#--------IJ

~"FREE

e BDDH COUPON

19th St. & Marshall _a8*" urlington Watch Co. pepts1sX
Bivd. CHICAGOD 9th St. and Marshall Bivd.  CHICAGD

Dt-pl‘-.illlx #* Plense send me {withoot obligation and prepaid)
voor free book on watehes and & ecopy of your

:1,:-01} challenge, with full explanation nr your cash or
$2.50 8 month offer on the Burlington Watch

--t--#'
T R R o N e Yo L N e D ) T T SR

e o RN A R e R A e iy A SRR

Plense Mention Fopular Mechanice



38 POPULAR MECHANICS ADVERTISING SECTION

Automobile School

Incorporated for $10,000.00. The largest, best equipped and
MOST RELIABLE automobile school in the country. Unlimited

practical instruction on everything pertaining to automobiles.

We guarantee to make a chauffeur, repairman, tester, salesman and dem-
onstrator out of you in a short time or we will Refund Your Money. We have
arranged with several of Detroit’s largest factories to employ our graduates, I

COME TO DETROIT, the “Automobile Center,” and Learn the Business
&7 ont of every 100 autos in the country are made in Detroit’'s 35 anto facleries

THE OLDEST AND BEST

I| We have successful graduates in
| nmr!}r every Srate, in thc Union.

MICHIGAN STATE AUTOMOBILE SCHOOL
11-13-15-17 Selden Ave., Nmr Wn»n-clwnrd DETROIT

ADprRESS DEPARTMENT P .r

HIGHLAND PARK COLLEGE PESJiones

Enter Any Time. 2000 Students Annually

One of ths mest rompleiely equipped ENGINEERING SCHOOLS in
the conniry. Hindowis may enier any ilms they ars read ¥ o FomeE.

COURSES OFFERED

1. CIVIL, ELECTRICAL AND MECHANICAL EMGINEER-
ING COURSES. Standard courses are offered in Civil, Electrical and
Mechanical Engineering. Speclal opportunity is offered lor making up
work or for taking a complete course preparatory to the standard Engin-
ecting Courkes. . Shop work from the beginning comes in preparatory
coarses; See our new Engineering Catmlogue.

1. Ooe Year Electrical Engineering Course
7. SHORT {- 1. OneYear Telephone Engineering Course
COLURSES 3 One Year Steam Enpmel‘il‘it Course

] . One Year Machinists’ and Automobile Course

5. One Year Course in Mechanical Drawing
Just a fair comien school education is all that is required for entrance to
these courses. These cosurses are very practical and are intended for those
whao have but limited education and do not see thelr way clear to take a
coimiplete Engineering Course. The Machinists’ Course is especially prac-
tical. The new machine shogps g 18 most complete o be {ound in com-
nection with any Engineering Sclionl In the United States.

SPECIAL COURSES

i. TRACTION ENGINEERING. Thisis the most complete course
in Tmction Engincering oficred by any Engineering School inthe country.
It may e cnmpl.ﬂf-:! in three monihs, Students are taught how to make aill

repairs on eogines as well a5 to handle them, Four traction engines ased
for experimental porposes.
1. GASOLINE AND AUTOMOBILE COURSES. These courses
may be completed in three monthi. They are exdeedingly practical.
Complete Chaufleur pracuce, Just a kair eodunaon school education is all
that i necessary 10 enter.
3. FARM BLACKSMITHING, FARM CARPENTRY,

Memtion course in which you are interested.  Address,

0. H. LONGWELL, Fres. DES MOINES, TA.

|LEARN TO BE A WATCHMAKER

BRADLEY POLYTECHNIC INSTITUTE
Horological Department, Peoria, Illinois
Largest and Besi Waierh Schoal in Amerles

We teach Warch Work, lewelry E nEray-
ing, Clock Work, Optics, Thuition
ressonable. Board and er:n:n=1ru]mn1

S injormation,

BRADLEY, Dept. 5., PEORIA, ILL,

Learn a Paying Profession

that assures you a good neome and pimiﬂnl: for life.
For seventeen years we have successfully taught

PHOTOGRAPHY

Photo-Engraving and Three-Color Work

e pradontes sarn §20 o §50 8 week, We pasisi them to secure
thess positlass. Loarn how you ean bocome Hﬂfﬂi'-hflsl, Terms
eady— living inexpensive, Wrlte for catalogune—NOW |

ILLINOIS COLLEGE OF PHOTOGRAFHY, 999 Wabash Avense, Efingham, 1.

ELECTRICITY

CONDENSED COURSE IN
ELECTRICAL ENCINEERING

Complete in One Year
Bliss Electrical School

Studies restricted to theoretical and prac-

tical electricity, mechanical drawingand

necessary engineering work., Teaches umpllciw concentra-

tion, hard work. For young men of e:mrﬁ character.

20 years of greatest success.  Girnduates b first-class poal-
tionz. (pens Sept. 24, Write for new catalog,
15 Takoma Ave., WASHINCTON, D, C.

rllrnﬂing will Promote Youl—

Thesze courses will give you the knowledge that means
B aia Deafias sad Decien Htimating and Gun:
an 5 -

S,

tracting, Bullders' Courses and
Chicago Technical
College

Ha
l.mﬂﬁmuu- i mun. I:.uzhl bi I'HJIj thl.-m-tﬂ.l [

in =tamps,
TSSM Inrlltn I-i. mmu. MASS.

orse or Wircless, Biati !.Tmrr work
|E taugh nl' bhllﬁndiﬂ o nrnt.n.n ties. Grad-
5:.' P;mlu.ﬂiwlr nccu.pk
rl.t.h 4

Hiatien, O g -
vestment §25,000. Endorsed b Bﬂlm-‘l.i\’lreieu
and Weatern 'I.Trl:lcm Officials, Espert, tical

e e et avuons alea: Cntalogs Proe.
's Telegraph, Railway &Wireless Institute
Street Valparaiso,

THE UNIVERSITY OF CHICAGO
Ho" Cnrrusmndnnce-&tudrbept

20th Year ‘U.of C. {Dwiﬂ Chicago. lll.




POPULAR MECHANICS ADVERTISING SECTION 39

The Catalog of the

Oldest and Largest
Correspondence
School of Law
WRITE FOR IT

There is no experiment here. This
catalog, and the sound legal in-
struction which It deseribes, are

IR

",
i

3 ~\:‘._1.

Yo,

i

AN A R S

- vouched for by several thousands |}
4 of our suceessful graduates all over America, who are [
‘4 now practicing attorneys or business men of ater A
:zﬂ elficien Furthermore, this school and ils study /'
|74 courses have the unbought, honest endorsement of [
<41 bench, bar and law colleges, F/z
o Giet this catal read it—rely on it=and let it decide :/

ey
e

{uu to study our Complets Law Course or our Business
aw Course. Thorough, well-planned lessons—nol short
cuts, not makeshifts, not condensed summaries. Taught
by attorneys of wide experience. Only one cost for boo!

lessons, side helps, lectures, exami-
h:l'l.tll:lrht, encoumgment, BUEges=
tions, counsel—everythi that a
real school should glve. rite for
a copy of the catalog TODAY.

The Sprague Correspondence
School of Law,

291 American Bldg.,Detroit, Mich.
i

HOW TO TRIM SHOW WINDOWS

Shown in this new boolk. 150 complete
windows for every season of the vear
illustrated by means of over 200 detail
drawings and explained in 256 pages
of text matter. Shipped prepaid for
$1.50, This is the 1ith vear for our

SCHOOL OF WINDOW TRIMMING

L CARD WRITING AND
ADVERTISING

Best paid and most
fascinating profes.
sionsin the world, A
120 pagecatalog FREE
tells you all about it.

LEARN WATCHMAKING

SRS

RS

N

¥ \H-.'"ﬂ' -H-I'-I.IJ".‘\-
:_‘in«f‘il\.k. _hl:?

UNDS R

ATHOME

You can leprm by our mod-
ern and original system of
instruction every part of the Watchmaker's Trade
at hoime 05 gend or better than at a shop. You can
earn oney while learning and secure 3 well paying
position_or start in business slee completing our
N course of instruction. Ihr.u'.r;i w 1.tt1$nm'l.l-ar-= nrfk'm'- ay s
in demand and earn brom $20 to §35 per wee!
sartioulars apply to the mSIN SCHOOL OF 'H'I'H!H‘
JAAKING. Sireh Bidg., MILWAUKEE, WIS,

Every Boy His Own Tnymaker

Grontest bava® bosk aver w'r'll:te-n. Teils now ‘I;- I'Ilﬁk a Bteam

Engine, Telsphone, Mi F-n'j nrtarm, Bonts, Eite
ipetricnl and nH.'th!tlt tn_'- 5, trap, Iﬁsllihi'l -q 20
'||II.'|I!'FILI\'.II'IS- T"U[E%m IW.#; 12 -l.l s hel

Trick Card ULE "'

'l'urmﬂ:. 10c. \‘r'l"..ST'I"I'!"- """'?'7' E LU' 2T. PALL,

200 KINDS sk % PUZEI.ES

(‘.u.mlm; and leader, 100—3 for 250
T for ble; 10 for El—mo two alike,

WESTERN PUZZLE WORKS
5t Paul, Minn.

Send for Sample

You will never know what real comfort and economy are until yoo
wear Lineos collars, particularly the lerm down !hlﬁ. Bubens, Raphael
and -"m-.x o, Pick oul any ene of the styles shown in ths advertisement,
tell s h tal size you wear anl we will semd you by mail, postage pabd,
10 ea'lars for 30 cents i U. 5. stamps, or sample eollar free. Farcel
Post stamps preferred.  Frice al (e stores 25 cenls for a bax of fem.
We a'so make cuffs and basoms,

These goods are made of fine clath with a Secible stifening material
between, they are mished in pore starch so that they Jook just like
linen, A mew LINENE collar costs abent the same as the lansdering
of a lmen collar, Bal the LINENE collar can be worn boih sides —
costing bl 1% cembs for each side —and thea (hrown away when
soiled. We peblzh A BEAUTIFUL CATALOGUE HOWING 12
glyles of collars, 2 siyles of cofls and 3 slyles of besoms. Send
for it even if yoo don’t order samples, now,— il i free,  You will be
sore bo order afler vou el the calalozue,

REVERSIBLE COLLAR COMPANY, Dept. U, Bosten, Mass.

RAFHAEL | TASSOD RUBENE ANGELD

COPY THIS SKETCH

and lat me ses what yoo can do with ik, * Yoo san
earn 20,00 to £125.00 ar more per waek, a8 (1los-
trator or cartoonist. My practical syatem of por-

sonad individual lessons by mall will develop your
talent. Fifteen years successiul work for news- -
ar_nmnu nnad 1 will pend vou a test lesson plate, nlso
enllection -::I'dmwmmsl"mu-mx posaibilities for W,

o and magazines qualifies me to Leach you.
oo}
The Landon School !, Mirine &

Henad me your skelch of President Wilson with the in
1438 Schofield Building, CLEVELAND, 0. a4

Learn Automobile Driving and Repairing

We give you driving lessons and teach you all the technical
parts to prepare vou for a good paying position. Write
for Booklet Day and P.x ening Class.

XORTHW EHT}.RH MOTOR INSTITUTE, 228-230-232 Wisconsin 5., MILWAUKEE, WIS,

HERL 1’{.” 4!{'5 n“l’ A medallion

pin of Foxy
Grandpa. . Everyope will r|-:|1|- e It on the lapel of
YOUr coat and I try to et o closer look atit,  All you
hiave '4.1 da 1% press the bal | = L oxy Grandpa will
finksh the job by squiring a fine stream of water
over the ing e one, Wl squirt 20 feet. Greats
st Joke o Urider one today and bool your
friends,  Price 15c.  Foxy Grandpa snd Hooligan
Loth for 25 T for 50z or 1 dog, for §1.00, A bean-
=) -'|r“'1-rr.

ful fou .‘t'.l:l pen free with every §L.0
AMERICAN SUPPLY CO., 918 Unio 5., St. Pan!, Mina,

A SCHOOL WITHIN ITSELF

There are XX chapters in all, XIX earrying you from the fundamental principles of electricity on through the
various branches to a point where the careiul student comprehends the cnmp'l-:tc designing, care and operation

of & dynamo or motor, and one chapter on electric automobiles, outlining their construction, care an
tion, and all about storage batteries and how to handie them. Each
Abter a student studies a subject, he s questioned on that subisct in Such a manner a8 o brimg clearly to his mind ths
The book contains & dictionnry defining 154 I" Elsctrical Words, enabling the reader

Polnt.
points he needs to koow regarding same.

to ascertain the meaning of any electrical word. term or phrase used in this book, as wel

All required tables necessary in the study are in it

$2.00 PER COPY—SIXTH EDITION

not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of & baolk.
Y our decision will be what thousands of ﬂE]I.ET:- have been.

FeERuUTT.
We could print testimonials by the hundreds.

OPETR=
subject is carefully written and to the

i a5 hundreds of athers' in common nss,

The offer we make of re-
tending money if book i
Higt we have oo fear of it8
Money would not buy it il it could net be duplicated.

30,000 COPIES SOLD.

It is best to order and be your own judge of Its merits.

CLEUELAHI] ARMATURE WORKS, 49 & St Clair Ave., Cleveland, Ohio

rmatures and Fields Wound -- Commutators
AMERICA'S FHEHTFET BEF!.III W
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The anly (o P etter]ob

Are you ‘‘trying to make both ends meet’” on a small, unsatisfactory salary? Are you one of the
thousands of energetic, capable men whose days are spent in work not suited to their natural talents?
Then read this great offer of the American School of Correspondence, a school in
every sense of the word—chartered under the same laws as your state university: The American
School offers to bring the training you need right into your own home—advise you what studies
to take up to increase your present salary—show you how

VO gt ia @ | Youcanprepare yourself for a better job. . Afteryou becn!'ne
PP ) P one of our students we’ll keep on advising and coaching

Mark the position you want

and vl NS COURGn  Tow you—then if you can’t get a better job yourself, we’ll get one
for you. [sn’t this a wonderful offer! Don’t you think it
worth while to try? Then sign and mail this coupon.

««s« Eleetrieal Engineer —
' g EF.::. Ll[i;l;i]'uwer Bapl. .... Ilunlkerpe; l - -
am Ll &l Feiman vows Hlenagrapher
ess«Telephone Expert v=xe Prlvnte Besretary I I b’
Ry oty I ] raining solves saiary troubles
i v e vt AL by SO The American School was established fifteen years apo to help just
I ks ’  Btwmetoral Draftaman o ous AliLoF such men as vou— men who want a better education— men who have ambi-
""{_"nm':':“l!i:';“"” . "FE“I.IM ¥imrl;' tion —men who have brains but cannot afford to leave home to get the train-
waw Lagdt ] Fil gy seasl EPE LA, NSRS
v -Civil Engineer i Fire Ins. Ad}uster ing they want and need.
l venBFTEFOF ee.Fire Ins, Expert I Sign the coupon nom-—get our complete bulletin absolutely free of
«+-Mechanieal Englocer sea:Moving Pictare Op'r = charge. Evenif vou don't take a course right away it will pay you to write
jj =r+-Enshantenl Graftmsn -+--Ranitary Engimerr and find out how much we can help you—how casy it is to get the training
«saBlau Eaginess «seoIrrigation Englueer § o0 4 how little it will cost.
I sss-Municipal Engineer asss Toxtile Ross

see-ins Engine Enginesr sos o Tollege Preparatary l
I sss s Tractor Engineer s data, Mechanlcian I s l
T R——— Nlerlcan choo

of Correspondence. Chicago. USA.

This school has no connection with any other school using the name **American’
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Baseball-Pitching Gun for Batting Practice

HE automatic ball-catching aud ~“uuld step on this plate and then
returmng device shown in a ret 3 jump back about 4 it letting the ball
cent issue of this magazine, deulgnew go by, Another drawback was the
to give baseball pltchers unlimited § fact that the hot gases soon acted on
practice, recalls a baseball-pitchin he covers of the balls and made them
gun invented some years ago by Prof. ¢ Jas hard as bricks.
C. H. Hinton of Princeton Univ ersit)J ‘An almost unlimited range of speed

——

This gun, resembling a cannon in ap=> was obtained by making the tube con-
pearance and hurling the ball by necting the breech of the gun, into
means of gas shot into its breech from  which the rifle was discharged, tele-
an ordinary repeating rifle, was not scopic. The shorter the
designed to take the place of a pitcher tube, the greater the
in a game, but to give batters an op- force  Rubber-
portunity for unlimited practice. faced curving fin-
This gun was successful in that it gers, adjustable to
would actually throw curves and throw any plane about
them acuuratfh , but there was one the muzzle,
defect that could not be overcome, due caused the ball to
to the “human equation.” The gun curve “out” or
never failed to inspire fear in the bat- “in,” or “drop,”
ter. That the batter would know just different sets of
when the ball was coming, an electric fingers giving dif-

wire was run to the batters’ box, ferent degrees ©
and by stepping on the plate the cir- of curve,
cuit was closed and the The in-
blank cartridge in . ventor of
the rifle fired. The the pitch-
average Dhatter i g gun
\ = 4 | / go The
- —_—— amaous
/-"j ) ‘ o Princeton
| __) s al . . Pitching Gun: In the

Diagram Below, A is

the Telescopic Tube
into Which a Rifle is
Fired; B, the Removable
Ereech Block: C, Curving
Fingers; D, Gun Carriage,
and E, the Contact Plates
Operated by Batter's Faot
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came from England in 1893 to be a
member of the faculty of Princeton
University. He had had some success
in athletics at Oxford University, and
soon became interested in baseball. He
had not studied the game very long be-
fore he noticed that pitchers, in giving

_“POPULAR MECHANICS

practice to batters, did not pitch as well
as in a game. So he set to work to
devise a gun that would throw any
curve at any speed, in urder that a
batter who was weak in “outs,Tor ex-
ample, could bat against “outs” until
he had learned to handle them.

A TALKING MACHINE FOR
.\q THE DEAF-BLIND

little :lmu_e
taller

kes at '
Bt wu@

“Braille

|H._l ple
con-

called a
H‘-lh]j. for

2 B]M%ﬂmmnes, Z[ﬂ’b‘{g

Simple, Practh‘.:al Device by Means of Which Persons
Both Blind and Deaf can Carry on a Conversation
verse. It is a small polished piece of
wood on which, at either end, are seven
wooden keyboard stops. The two per-
sons wishing to talk sit down and place
heir fingers on the stops. Six of the
tops on each side, using the Braille
alphabet, which consists of a system
of points arranged in different group-
ings, are used for the formation of
words.  Different combinations of
stops pressed down throw into position
the points which the blind read by feel-
ing them with their fingers. Six points,
singly or in groups, are used to form all
the letters, The seventh stop on each
side of the board is the “spacer,”
pressed once to signify the end of a
word and twice to show that the

“speaker” has finished his or her
"Spﬂef_'h,”
CThe Suez Canal tolls for 1912

000,000,

amgunped to $26,
j" - UUv\Qz{

ELECTRIC LDCDMDTIVES OF

the most pov ever built, have re-
cently been ordered by the New York
Central and Hudson River Railroad.
The great power of these locomotives
is due to the fact that the entire
weight, 100 tons, is carried on motor-
driven wheels. They will exert a suffi-
cient tractive effort to haul a train
weighing 1,000 tons at a speed of G¢
miles per hour.

—

 PLOWDRIVEN BY
WINDMAAL

Windmill Hitched to a Plow
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STEAM-DRIVEN FLYING BOAT

73

TO CROSS ATLANTIC

Steam Flying Boat
being Built to Cross Atlantic

« To fly across the Atlantic’ Ocean in
31 hours in the largest and heaviest
ship of the air ever constructed, is the
aim of a young French law student of
Chicago, who has already constructed
the hull of an aerial craft which he will
name “Napoleon.”

This machine 1s planned to have the
widest pair of wings ever made, con-
structed of aluminum steel, The total
weight of the monoplane will be 5,000
Ib., but the raising capacity of the
wings, as designed, will be, theoretic-
ally, about 16,000 1b., sufficient to lift
a crew of six men, with their pro-
visions and fuel supply.

The motive power is to be provided
by two 150-hp. steam turbines, weigh-
ing 250 1b. each, the fuel for which will
be condensed coke. Each engine will
control two 8-ft. propellers of the usual
shape, one pair in front and the other
behind. Additional stability is ex-
pected to be secured by six automatic
balancers, in the form of square shut-
ters to open and close as the hydro-
aeroplane tips beyond a certain angle.
A fluid in a metal ball will control the
releasing triggers for each set of bal-
ancers, the action consuming pnly

The Hull of the “Napoleon™

1/25th of a second. The inventor
claims to have floated stationary in
the air for more than 20 minutes by
means of this equipment on an ordi-
nary monoplane, during which time the
shutters were kept fluttering con-
stantly.

It is proposed to carry 800 lb. of
coke, and over 500 gal. of water in
two boilers, which the inventor claims
will be sufficient to keep the craft in
motion for 58 hours.

The spread from tip to tip of the
wings is 100 ft. 6 in.: the boat hull is
35 ft. long, with a beam of 6 ft. 6 in.
The length, over all, will be 55 ft. The

. area of,the sp ad‘__gzﬂac will be 1,655
v gl O Re Lreweens -

- L3 -
i R Ol s PR

1.2/
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sq. ft. The boat, exclusive of flying
rigging and machinery, weighs 496 1b.
It 1s made of selected white pine on a
frame of rock elm, sheathed with
aluminum steel, and is shaped like an
ordinary launch.  The aluminum
wings and tail will have cork inserts,
instead of pontoons. Clock-spring
steel, 2 in. wide and of No. 16 gauge
thickness, will be used in place of wire
for stays.

The wvessel will cost 511,000 when
completed, of which $2,700 will go for
each turbine. The equipment will in-
clude a wireless outfit and an electric-
lighting system with searchlight. One
of the crew of six will be an electrician
and wireless operator.

The actual construction of the
“Napoleon” was begun early in 1913,
and the inventor plans, after experi-
mental flights over Lake Michigan, to
fly to the Atlantic coast, and then at-
tempt to cross the ocean.

The Electric Flash-Lamp Outfit on a Harbor Pier
and a View of the Complete Dutfit

ELECTRIC FLASH LAMP FCR
3 534 LIGHTHOUSES

A new electric flash lamp for short-
range Jehthouses/rgdnd p "'-t]aIH}' f0
harbog’ i ;

ally/ prot

1]:{*'*"“!“':‘- “I. i:hL'JLW']'H 11

ful reflectporis dgrang

carbof)s. [EhLannh
drawg

1t or strg

A power-
just back of the
12 gobtgined by

arc which iz

bridging thg ds of
the carbong. W2 breat-
est intensity the ligh ished

by an electromagnet. ~1'his method of
producing the flash permits of variation
in the time rate.

The lightness and simplicity of the
outfit enable it to be used as a portable
signal flash light by ships.

313'{1'90TA551UM FERTILIZER

FROM FELDSPA /

- 3/3 3

A "method of produciiig ﬁ:x <sium
fertilizer, by treating, in the electric
furnace, feldspar, or other minerals
containing potassium, with a suitable
proportion of carbon and iron, has been
imvented by a Swedish electrochemist.
Tests of this fertilizer have shown
that it is easily assimilated by all soils
and that it does not contain chlorine,
an element that is injurious to certain
soils.
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PAINTING THE PANAMA CANAL
LOCKjGATES 3}1& /3
ermanent painting of ‘the /lock

gates of the Panama Canal 1s now be-
ing carried on. The process involves
two operations, the preliminary appli-
cation of a solution to the steel to fit
it for the adhesion of enamel, and the
application of bitumastic enamel, or
marine paint, to an average thickness
of about one-sixteenth of an inch.

A RECORDING TESTER I/_
/

Lo .

YT instrument dgsmgne

the ignition systegts of /2asoli
gines makes a pecond‘of the tin

magneto jon
ghvifig drum.

travels\at twice the speed of the mag-
neto, so that each time the magneto
produces a spark, which is ordinarily
twice per revolution, or 180 deg. apart,
the chart has made a complete revolu-
tion, and each succeeding spark should
fall on the same line of the chart as
the one preceding it. In this way is
shown, by the alinement of the sparks
on the chart, the relative timing, or
synchronism, of each cylinder, while
the area affected by the spark on the
chemically prepared chart shows its
intensity.
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IMPROVED SIDE CAR FOR
"5 ¥ MOTORCYCLES
The most distinctive feature of this

side car for motorcycles is the canopy
or top which extends over the seat and

il

Device for Testing and Recording the Operation
of an Ignition System

provides the pags ;
s g\)gm au::t::aI s a ﬁ
11’ in ci %éfia vertaken by
i ther mncleymen ther.
portant fﬁ re fossessed
by this Yype of side cdr if the “rocker
motion” obtained by iftounting the
body upon the springs¥in a special
manner. 4

(g e v e
POWERFUL SEARCHLIGHTS
FOR GERMAN AIRSHIPS ). /4

rchlight, ca

A _40,000-cp. =
illﬁlﬂ 1 th € s€a
ir %t ol 5,000 ft., was carried
by one of the G_i_.‘.a‘majbéava}gii_ri_gi_b]u
during rf:c%niiiﬁlyrs. series of
night experimentiwere held to dem-

onstrate thé practidability of search-
light observation from airs - b p !
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AUTOMOBILE USED TO DRIVE MAKING GAS PIPES OUT
,P SMALL YACHT g OF PAPER
h THe application of an automobile to erviceable gas pipes can be made

the propulsion of a small yacht has out of paper, according to a French
been worled out successfully by an  authority which states thaj such pip-

.k;tar Car g \ m——

" “Working K e 3

- Its Passage"” |} 7 B g T
(v’ by Propel- | g ' }
ling Yacht

\_,Englhh SPOpASIIAN.
f J;? ckpit sc
b

e car cmme
propeller b ‘;haf

the to the asphalt.

O proc-
In the ﬁ}rtlme

1S run lﬂtﬂ ]

v Tt i1s theh
%sed, dried and
rnished, the tubes so

produced bei 1%
and but lit %Eéb to
le e other
IW sheets of n
nila'paper are 'ﬂ?ﬂg’

bread equa the
desir gth of the
tube,Mand pthen given a
bath in fasphalt in a
state of Tusion. Then,
when hali cold, the
sheets are rolled tight-
ly and uniformly round

I'he vessel a 32- an iron core, successive sheets being

2 d added until the desired thickness is
r attained. The tube is then subjected
~ wheels fare to pressure in a special machine, and
the drivi :nz ch- covered with fine sand, which adheres

vacht'sV earing.

With a 14-h th vacht was driven (It i1s estimated that 2,400 men will be
against Wu on a three weeks' required for the operation and main-
cruise wiflfout trouble, tenance of the Panama Canal.

“5“ PUMP THAT BLOWS WAT f BY GAS EXPLOSI
T

""’i’:;:_n}u. of pump fecently in-
the be put,
5,000,000,000-  water i

serves L Dmlun explo®

I

of water. Fi
WNT "
o). oy wa

ious uses to which gas engines could

“"Here is a piston removing
irectly by the force of gas
g hi 'She said to himself. “Why
s'hy the gxplosion of a mixture _should hdt the gas explosions directly

of gas and air directly against ltwf:mtﬁe the water?
xplosi s'do the sists of two main parts—the combus-
=charging 40,000 tion chamber and the play pipe. The
r minute each, and the water in the play pipe periorms all the

r

The engine con-

er. 20,000 gallons. functions of the piston, flywheel and
The remarkable explosion pump, the crank of the ordinary gas engine. A
nature of which is clearly indicated mixture of air and gas is pumped by
in the drawing, is the invention of an a small compressor into the space
Englishman who was interested in the above the water in the cpmbustion

A&iﬁ‘m-“%w

. Powen Qo -

s al ol Tand
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CRMAUST
BELL

PLAY B

[ ComMiusTIoN CHAMans |

!_' SuCTiaN Bl
» = TAEN by INLET wa UEYEE

s rper ™

N T When Pumps are Exploding

i '-'\-'Ill-q.-l FE er:,t:l
ﬂl‘:‘sﬁ'l'wltf " i i
T B (=)
Exprirgicn 1w 'H:!”.‘ . -1..::1 “L:v i
- o % HidER |t.\-r.|.

OHE G BT e
e )

Above: Thc P‘1pc=- through
Which the i)uusmn P'umg
Discharge tE'u: ater into the
RE‘!:I:[VI}II'. and the Waterfall

Drawing Explaining the Operation of the Remarkable Explosion Pumps

chamber and the charge is fired by an
electric spark. The explosion drives
the water along the play pipe, some of
it rising in the conical tower and some
passing through the delivery pipe into
the reservoir. The momentum is suf-
icient to cause the water level in the
combustion chamber to fall, a partial
vacuum 1s created, more water enters
through the inlet valves, and at the
same time air is drawn into the com-
bustion chamber through the so-called
scavenging valves. The water in the
conical tower, having come to rest,
starts to fall and drives the water in
the play pipe back into the combustion
chamber, this action expelling the prod-
ucts of combustion, greatly diluted by
the scavenging air, through open ex-
haust valves. As the water continues
to rise, these valves are shut by it, thus
compressing the diluted products of

combustion until the momentum is
destroyed. The pressure attained is
high enough to cause the water to
surge back again along the play pipe,
the pressure in the combustion cham-
ber again falls below atmospheric, a
charge of gas and air is drawn in, the
water on its next return swing com-
presses the charge, this is ignited at
the proper moment by the electric
spark, and the process is automatically
repeated. The explosions occur at the
rate of about nine times a minute, and,
in the case of the larger pumps, about
15 tons of water 1s delivered each time,
the flow into the reservoir from the
delivery pipe being continuous and
practically uniform.

(The law excluding automobiles from
Bar Harbor, Me., has been repealed by
the state legislature.
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New York’s —
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Post Office [

NEW YORK'S. SIX-MILLION-DOLLAR POST OFFICE

New York's new "]ah,ﬂﬂﬂ 000 post-
office building, a massw
granite five stosjes

bloé long, ¢ f
Peng: s
builting CI'.F its ki

the curb to the
1s 101 ft. ere a : "
granite, 18, s of/steel, 7,000,000
bricks, and 200,000 sq.Ut. of glass in the
building. The main corridor, corre-
sponding in length to the outside colon-
nade, 15 a combination of buff marble,
white plaster and glass, two stories
high, 29 it. wide and 280 fit.
There are 400,000 sq. ft. of working
space within the building,

One of the most interesting features
of the structure's interior is the series
of overhead or “hanging” galleries from
which the inspectors keep an eye on
the employes. How to place the
inspectors was a big problem, but the
architects hit upon the idea of inclosing
the open girders. So the white spans
that arch overhead are hollow and large
enough to permit a man 6 ft. tall to
pass through them without discomfort.
The inspectors look down upon the

long. -

through F@ shutters, on the sides
W:eh observing all that goes
ol Wvithout being seen. In the floors

of the galleries are peepholes, so that
the men under the spans do not escape
observation. There is no part of the
building in which mail is handled that
15 not covered by this system, which
is so connected that the inspectors can
pass from gallery to gallery. There
is probably a hali mile of galleries
throughout the building.

SLIGHT ELECTRIC CURRENTS
Lo & DANGEROUS

Alccording to a Lur::rpean nnr.-‘:atp

.I:%.

current of <Y even less

'tmpmc a
than 100 volts may prove fatal, espe-
cially if the victim is perspiring or if
a large part of the body i1s in contact

with the conductor. The alternating
current is generally more dangerous
than the direct t:urreg.

alcsr
& <)

k-

J""]“".-‘I___A_-
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AN

Below are
shown the
Owverhead
In=pection

Galleries

Main Ceorridor of the New York Post Office
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ﬂ' FIRE ALARM SHOWS EXACT
LOCATION OF FIRE

FIRE ALARM 71 16r
*413.1.1"4\\' 4 :

' iimber of wo-
ZE Zl"Z“’ '

men are  em-
yloved, has been
11, felv e
IN CASE nF FIRE

brought out by a

*USH R ED BUTTOM | Brooklyn inven-
tor., The accom-
panying illustra-
tion shows a box
designed for a
four-story build-
ing facing east or
west. Boxes are
placed on each
floor. In case of
fire, the alarm
15 sounded by
pushing the but-
ton indicating
the part of the
floor where 1t
has started. If
the fire is at the
instance, the button
is pushed. This sets off

for

east end,
marked “east”
an alarm bell on all the boxes in the
building and illuminates a number and
letter to indicate the fire's position. i,
for exampley the fire is near the center

of the third floor, “3 C” will be illumi-
nated on every box. This tells every
person in the building the location of
the fire and enables them to determine
the safest way to take to reach a place
of safety.

1O FAST CABLE SERVICE FROM
,.]"L . LONDON TO FAR E

/CQ W o laid direct
om L.gnds I*:m'l, Eng., to Hongkong,
Chipa, by way of Suez, Aden, Colombo,
ang, amnd Singapore, will place
olombo only 10 minutes away from
London in the transmission of mes-

fﬁm and alsp means direct communi-

cation b

mﬂw

POPULAR MECHANIC

Colombo and China
retransmission, It now takes
214 hours to transmit a 20-word

Iurthcr hour, or hrmr and a Iﬂlf for
1e message to be sent from Colombo
to Bombay. By the new cable, there-
fore, there will be a saving of 3 hours
and 50 minutes between Colombo and
London. Under the present system a
message has to be deciphered and
retransmitted at Lisbon, Gibraltar,
Malta, Alexandria, Aden and Bombay.
The new cable is operated on the slot
system by which a message 1s me-
chanically transmitted from section to
section of a cable and is not relayed
by hand until 1t reaches its ultimate
destination.

RUBBISH-RECEPTA
6» FOR LAMP,H®S

? Snme 300 lamp- I;M Y
sninl the do v distgi

1& or
rubbish cep-
tacles. All that
is necessafly
empty oge b
ca
fEi%te

ich
two
drical \
swing outward,

A conical cover
is set around the
post, about 6 in.
above the mouth
of the can, to
prevent rain
from entering.
Fruit, papers,
paper bags, and like rubbish, must be
thrown into these receptacles, and per-
sons littering the street with such
things are liable to arrest.

CThere are 1,156 buildings in New
York, having 10 or more stories, but
only 117 of more than 16 stories, and
nine of more than 30 stories.

@, :
D,




2%

POPULAR MECHANICS 781

EXPERIMENTS WITH AUTO-, JUMPING DOG MAKES
MATIC RAILWAY STOPS AN ILLUSION
In accordante with a recent An interesting illusion is here shown.

$10,000 by the New York, New/Ffaven One dog seems to be standing up on
and Hartford Rl T [a success-
i wa}r autu—

‘ a c n
fed out. Both gx
plishing the eqf.'ra {)DHE"\
neit@r meets all the
epecified by the New
Applications have been
received from all over the world, there
being 1,574 in all. Of these only five
per cent are regarded worthy of con-
sideration, and only two have met
with sufficient approval to warrant
experiment.

Hﬂ% QUICKLY BECOMES
A POWER VEHICLE

verted his

A London cabby has ¢

13" Not Really Standing on th Back of the Othar
the back of the other, reaching for his
master’s hand. In reality the dogs are
two or three feet apart, one having
just jumped, while the other is being
paxed to.

the passenger
as Lﬂ:fnr The

thrgt E
l"rf_z; heeld,

shoes are
wheels,

An Ingenious Conversion of a Hansom Cab into a Motor Car

2.2 Y

=

f"?-ﬁ’}'?"
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H.‘v “FEATHERING” PROPELLER

POPULAR MECHANICS

T FOR gJRIGIBLES

7 An 8-ft. dirigible propeller, arranged
—lezfgtn change the direction of the thrust

It is possible, by revolving a cam, to
feather the blades, thereby driving a
dirigible ahead, backward, or causing
it to descend or ascend, as desired,
without changing the engine speed or
action. The propeller, which is the

jéf

invention of a Mexican, may take the
place of elevating planea

TRAHSMISSID )

/'| AtlantlL to Gi-
A’ w as sent out to
n at Arling-

let ? ssages were
istdn up to 1 dﬂl} miles
cl tances above

2400 milés. Night trl issions were
sent with clearness and without a
break for distances of over 3,000 miles.

(COn one trip early in April the coal
bill of the White Star liner “Olympic”

An Adjustable Dirigible Propellsr

vas tested recentl;-,r in
TV nf Columbia University.

W onn

EW SEATING ARRANGEMENT

while in
the labo

moti

was $25,000, an average ol $15.70 for
each passenger. High prices brought
about by strike conditions are given
as the reason for this excessive cost.

FOR CONGRESSMEN

The

gress of
when it

ton on April 7,

Bl diiats -

MNew Arrangement of the House
of Representatives

House of Repre-
sentatives of the 63d Con-
the United States,

met in Washing-

provided with seats
arranged on the
veneral lines of
FEuropean  parlia-
mentary bodies, in-
stead of the fa-
miliar desks and

1913, was

House of Representatives, Old Arrangement

-

oM

P
NEW RECORD IN WIRELESS ‘{

il gt aitoen,
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I'hwie by Paul Thompson

Transatlantic Liner Sinking at Her Moorings in Genoa Harber

swivel chairs which had previously
been used.

The provision of separate offices in
the House office building for each
member of congress has made the
desks unnecessary, while the increased
number of representatives required a
more economical arrangement of the
space in the House. As shown in the
illustrations, the members are now
seated in semicircles on upholstered
benches partitioned off with arm rests.
No changes were made in the arrange-
ment of the desks of the spg¢aker and
the clerks. fa_

T. 0.1
STEAMSHIP ﬁDTDGRAPHED
oriil

N 05 WHILE SINKING

dering of the
argherita” at he

did considerabl the “San-
nio,” moored onX port beam, when
she heeled over just before going down.
At the stage of the sinking here shown

men were still on the vessel. The
“Regina Margherita” was in service for
many yvears between Genoa and Buenos
Aires.

MUSEUM USES BUTTONS IN
‘7)51 , SAFETY CAMPAIG

Mpore than 200,000 scl

ilfiren of

Salety, whi
has been catry
ing on a clil-
dren’s safeth
crusade since
the beginning of
the year. The
object of this
crusade is street

safety, and the
hasis uf t
ro

1 s lﬁlg class

urers from the mus

umyo h puhl]c and parochiplys
being included: e talkp ar
by the distribut mph

taining “safety fairy tales/
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children are encouraged to take home
and discuss with their parents.

All a girl or boy has to do to become
a full-ledged member of the safety
league is to put into practice the safety
rules and wear the safety button. The
design of the button is a green lan-
tern on a red background. Among
the rules of the league are: Never fail
to look both ways for vehicles; keep
eyes to the left until the middle of the
street is reached, then to the right
until curb is reached; never play any
kind of a game in a street where auto-
mobiles and heavy trucks are con-
stantly passing, or in streets where
street cars run, and never run push-
mobile races in a street.

A FOUR-STORY HOME FOR

rema our-story building

e shown 1s uwed as a home for the
hGI‘SES connected with the street-
cleaning department of Charlotten-

burg, a suburb of in.” As_will
be see ol the three Hoors above

the ground floor is provided with a
balcony or gallery extending the entire
length of the building, and the horses
reach their quarters by walking up the
staircases. The stahles provide com-
fortable accommodation for several
hundred animals,

= ui i
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RAPID CAR PAINTING WITH
ﬁﬂ’s A BAKING ENAMEL

y the use of a baking enamel the
Hudson and Manhattan WRailroad is
enable h the aint
shop in two compare the

G to-1 W I proc-
essd 1 ich i
enamel is used

or alr-drymg
e enamel consists
of the ordinary varnish pigment bak-
ing mixture, the hardeffing of which
requires the evapgrati f turpentine
and the o 1dat fr s:dual oils. Itis
appli 2{; running state. In dry-
ing t de, the car is placed in a
kiln ol kuitable size, while for drying
the inside three sets of electric car
heaters are suspended from the hand
rods and the temperature raised to 200
deg. F. This temperature does not
affect the wiring in the car.

PANAMA CANAL'S POWER
%92# DISTRIBUTION

s/ of lead- 3“3(1
ired 1 ;3 ric-

18 nbutmn fm' Dpcratmn

a lightin the P na nal.

Thd calffes w 1 carried the
Is in vitrgfed r.:l

additfon ‘to the ¢ the g

tmg 5}1'54
tem will requird/ abgfut 112 miles of
wiring.

A German Hotel for Horses, Showing the
Staircases by Which the Animals
Reach Their * Rooms"

Oourtesy Tllustrated London MNews
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The Wright-Type Hydro-Aeroplane Acquired by the U. s. Army for Coast-Defense Service

THE ARMY'S COAST-DEFENSE HUGE BASKET GRANARY OF

HYDRO-AERQPLANE %( 7 7 PONCA INDIANS— -

The U, S. ecently pur- The Poaga Indians6f C i
chased this hy oplane ang. will thei grain in huge El*-\]-\l. Felevated o
use f iic y for rml!ﬂ 7 ladders
WhW 51 ﬂeethfil be ac- Each b 1 i1 ¢ B
quired before lo stmachine has made of gr J."lm In-

engine m%ﬂot stitutey off \g\g S 11C 6
are locateq/ long, sty@amlin@body lyn vtul purch: 1sed
mounted on the lower 3?&. The tail which "i% Lxru enough
and rudders are mountedj4t the rear whole Indian family. At is h it. f

end of this body. hottom to rim, {thc tc } af
' J A
..{- ‘i

SOME EFFECTS PRODUCED BY
57( RADIOACTIVE SUBSTANCES

In recent lectures on (fadioactivi ity

Prof. Edward P. Adams_ff Princeton

University, sgme of the
eff yy tagdiogetive sub-
S ne 0 h periments

d the e ¢ magnetic field
upon the stre ol cathode particles
in a vacuum tube, illustrating how
they are deflected fmm their path by
its action. He als posed a radio-
active substiancg e 'EEH the plates of
an 3.11' :;gn r/ with the result that
the au' the vicinity became a con-
ductor. y allowing a wire to be-
come coated with radium emanations,
he showed how the period of decay is
ﬂbservcd and measured. The energy An Indian Basket Larg; Enough to Shelter
extant in one gram (15.4 grains) of N W00

such a radioactive substance as ura- shaped cover being 9 ft. from the bot-
nium is 6,666 hp. for one hour, or 1 hp. tom. It weighs 325 1b., notwithstan

for 6,666 hours. ing thatEt is made o%lzo rs.

0 T 7.

o
?
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A New Design of
Cooking

Gas Burner for
Stoves

which is shaped to give an even and
equal distribution of gas. The burner,
as shown in the illustration, is made up
of equal-sized intersecting circles of
flame jets, the advantage of this
arrangement being, it is claimed, a bet-
ter cooking flame, as the heat is applied
squarely to the entire bottom of a
utensil.

PIPES FOR
STORAGE OF PAPERS

e
A con\st—\t‘mn CO

Eﬂ-

for us u :u sk ops by
of earth are plp S. Tl'§3
cpncrete

ware pipes are hmlt

-

-

Oyl clron. 4.
POPULAR MECHANICS 3, ¢/, . L.

NEW  BURNER GIVES EQUAL
9] HEAT DISTRIBUTION
An improved design of burner for

gas-cooking stoves has been incorpo-
rated in a recently, patented burner

wall in the storerooms, and are slightly
inclined forward in the wall to allow
any water that might enter them in
extinguishing a fire to run out. The
tracings are placed in these pipes,
which are closed by dished steel covers
provided with handles.

VERNMENT NOW HAS
%9 ( 7 SCALE-TESTING CAR
—— L —

A special sca]&tﬂ?ﬁﬁg car, carrying

anu r uf wtamlarﬂ weight 10,000
Ib. : : .
w LA -' Yicgd in servijte by
th - test-

ing of fca
Eleva S

terstate trafﬁ is hamlled truck,
capable of c rr}mg 5 3‘#’]1] br.‘:
carried on the f% muvlng

e:ght testing the

th
scm 1s also equipped with
a crafie for Ilftmﬂr the truck and the

heavy weights,

PANAMA CANAL IS ALMOST
‘1%’ READY FOR SHIPS

These illustrations are pf pYrticular
interest because they are e first show-
ing water in the Pagfma Canalfand
locks. Omne of th
view of the up
another sho

approach
pper lock.
e completed

a

s

has

the passage ps will
d as soon as or¥ ket of the

in the west cha 5, in order to have
all the gates on this side completed as
soon as possible, thus permitting the
passage of ships before all the gates
are completed, as the other side of the
locks can be kept dry. The same plan
is being followed at Pedro Miguel and
Miraflores locks, and all the gates in
the west chambers will be completed
by October first.




- Top: General View of Upper Locks,
x Looking North from Lighthouse, Gatun

Center: The Completed Canal at a Point
Opposite Carozal, Looking North

Bottom: Approach to Guard Gate of Upper Lock, East Chamber, Gatun

Photos by Underwood & Underwood, N. Y. -
7

wd
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THE MAKING OF SAND
ht 6\ MOSAICS

Placing different-colored sand in a
bottle to form mosaics is a kind of art
developed with considerable success by
an Iowa artist. He uses 41 tints of
ﬁand, all of which come from “The

POPULAR MECHANICS

THE SOURCE OF THE NEW
(, “MOTOR SPIRIT”

The new automobile fuel appearing
on the market under the name of
“motor spirit” will, according to many
automobile author:t:eq both in this
country and abroad, do away, for many

vears at Jeagt{ with the
: fear uf \hnrta e
1 L]

lh e for

ists. The

be sold at 3 cents per
gallon lessk than the
present e of gaso-
line, amd¥it has an ej-
ficiency $f 15 per cent

mo
lon
grades” of gasoline,
INis not, however?
becagys, the new fuel
can be sold cheaper
t ganohne that it
18 have such an im-
portant bearing on the

agto-fuel question, but

Intfrnt:n Lx'lmpi Df Sand

fn

Sippi
Illt'

Pic tur{(I l\lrL ks,” 4

...

: "]tll’l
aftments, edach dinMmy sa

Ma differeff shgde™ In makape
mosaics, th ne  grains of sapil :
. 1. ®
placed e or

ape ntu the wanted b
s of 1 tools of dif-
ferent sha layers of sand are
well tam s ytlje operation pro-
gresses.

When the jar is finally filled, the
glass top is inserted and hammered
down until every grain of sand has
settled into place. This operation
sometimes destroys the whole work,
as it is not always possible to judge
just how much pressure the glass will
stand, but if the packing and sealing
is properly accomplished, nothing but
the breaking of the glass can ever
affect it.

osalcs i
'IL nded upon to
5 mobile fuel, inst
l.

100 gal. of crude
may now be de-
eld 40 gal, of auto-
ad of only 20 gal.
of crude oil gave 20
gal. of kerosene,
Under the new

Formerly, 100 g
gal. of gasoline,
and 60 gal. of fueloil.

cives the 20 gaN of gasoline and the
20 gal. of kerdggne, while the 60 gal.
of fuel oil is sa¥refined as to give 20

gal. o or sgirit, the remaining 40
gal. be eswlue which may be sold
for other~puipdses. This residue is
said to be aMg¥st as valuable as was
the fuel Bk

The fued thus obtained is very
much gasoline, except for the pun-
gent , which is more noticeahle

than that of gasoline. There is a light-
colored smoke in the exhaust, but this
18 not so pronounced as the bluish
smoke due to too much oil in many
cars. It has a specific gravity but little
greater than that of the grades of gaso-
line now furnished to motorists, and

3
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its use results in a slight increase of
carbonization, but the deposit is soft
and responds to an application of kero-
. sene. It starts as easily as gasoline.
“Motor spirit” is now” on sale in the
large cities and soon will be obtainable
everywhere. '
q3 -
g MACHINE FOR CUTTING
PAPER STENCILS

- The production of stencils is made
asy by means of this machine. After
lacing a strip of pressboard in the pa-
er gripper, the carriage is revolved un-

til the indicator comes to the character

j to be cut, then a slight pressure of the
and on the lever accomplishes the cut-
mng. A locking device comes into play
efore each punch, so that the charac-

ELEPHANT DEMONSTRATES

_in Louisville,

A Stencil Cutter

ters are cut in perfect alinement at all
times. The machine cuts 1-in. char-

acters, and from Dne_iﬂ four lines,
L — m r

ONE CANVAS TO HOLD MORE

3?39_ THAN ONE SCE E
An mteres ce by
ch‘l severaldii-
n the Eame canvas has
d by an f Moscow,
us*na on the can-
vas s-::ene changes.

als
[‘he mn is based e physical
laws govermng th plementary

colors of ‘:pEctr m. The changes
in the sc e brought about by the
switching pf

ctric lights,

Testing the Strength of a Metal Culvert

culvert at the last Kentucky State I‘atgk

The big animal repeat
edly stood on an 18-in. " culvert-madeof
No. 28 gauge gahamzed iron. The
originality of th

cwed a ggod
advertjsement. M
“‘i?“’“‘ ol
]&I BLOCK OPS

S EAMSHIP,

sfe was 1
],c-ndon f(}

uld

oved.

m w:csel had
tdl he y-
docked, 1t
di overed

th granite
paving| block had

been caught and
wedged between
one of the pro-
peller blades and
the arch of the
rudder post. Courtesy Ilus London News
Where the block came from is a
mystery.
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7
PNEUMATIC RAMMERS FOR ~’M

. LAYING PAVEMENTS

4]
| A German device for use in laying
stone or other block pavements 15 a
hand rammer operated by pneumatic

POPULAR MEFHANICS

-4 AFT
Jat V"
ICIPAL MOTOR STAND
UNDER PUBLIC SQUARE
The construction of a large munici-
pal wvehicle stg under the public

square of Cleveldynd has been sug-
e«d by the officials

at city as a solu-
of the increasing
estion of automo-
traffic with which
hav® to contend.
plag\ involves the

vati of the
square to a depth of
. in order to
two-story
ich would

overe eds of
flowers ang shMbbery,
g appearance
0 %are would
reman ueBanged, ex-
for the neces-
entrance. The

sed garage would

Improved German

air-compressing
manner as a pneu-
is used. HAIr 1s piped to

tools through wire-wound
g \and the t.urdqi"t:snr is driven by
gasoline engije, Wwhich also propels

thr: car It a5 ¢ mmed tl afOthe pneu-

ing ram he operated

of le'-:q st 1 than are ordi-
nari required f 1 wm{ pavements
in the old way and| will accomplish
more than four times the amount of
work possible when manual labor
alone is used,

power from a
plant in the

CA novel means of soldering alumm--

num has recently been invented. The
solder i1s aluminum or an aluminum
alloy with a flux consisting of 30 parts
cryolite, 35 parts common salt, and 35
pﬂl’tb potabsmm chloride. The solder
1s made in the fnrm of a tube, inside of
vhich the flux is placed, and these
i:neit together when the tube 1s heated.
The novelty of the invention lies in
placing the flux inside the tube.

ethod of Laying Pavements

modate approxi-
800 wehicles,
of which are
now compelled to stand upon the
streets and blocks trafhic, especially
during shoppi rs.. The garage
would also prow central and safe
place for the motbr cyrs of hundreds of
business men, and tHe storage cost per
car would be comparatively low, as no
investment is required for the purchase
of real estate.

THE CURVES OF JAPANE
ROOFS r»)S i

The origin of the Japanese roof
curve and the ease with which Japa-
nese carpenters can so accurately con-
strict what their architects design still
continue to puzzle western architects
and those interested in the more diffi-
cult phases of building construction.
It 1s freely admitted that the curve of
a Japanese temple roof is about as dii-
ficult a line to draw as man, in his in-
genuity, has contrived, but how the
Japanese artists themselves succeed so
well in reproducing it has never been
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o e

explained. }'Ic)deriiﬁ :
see 1n these unig

curves a resembfgnce to the sagging
outlines of primitive tont® used
e forefathers ofdhe Jap-

vho dwelt iﬂ(ﬂw burning
e

ina, but th does not ap-

be any ‘qlg e to support
m:‘lu:-.‘i-:mgl lere is no doubt,
owever, that the Mirve is a catenary—
the most wfiful, perhaps, of all nat-
ural cur¥ee\ , formed by gravitation
when a cHaif or cord is suspended be-
tween two pdints.

CELLULOID CURTAINS FOR
J2&  AUTOMOBILES

A new automobile side curtain that
is practically all window has been at-
tracting considerable attention at auto-
mobile shows. The curtain is made of
celluloid lights set in rigid frames,

‘..-‘-.f'hiu tMﬁins are fastened down,
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Sagging Tents may have Suggested These Roofs

the machine becomes virtually an en-
tirely inclosed car, and the amount of
transparent space assures a complete
view. The curtains are easily attached
to any standard top.

U. S. STOREKEEPER IS
FAMOUS KNITTER

The “knitting man” is Maj. R._B

Chappell, a veteran of the Civil War,
amdnew a storekeeper in the employ of
the United States Government at Chi-
cago. He has charge of certain liquid
praducts in bond, and his duties consist
in receipting for and keeping a record
of the receipts and removals. Between
times he sits in the front window and

Automobile Side Curtains THE are ﬂE Window
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ajor R.
Chappell, W'hr-
I.H nown in
Chicago as the
“ Knitting
Man "

count. He has been seen sitting in the
same window, knitting, for more than
20 years,

,pELECTRIC CAR BUILT ON
GASOLINE-AUTO LINES*

An electric roadster built on the
lines of the gasoline auto-
mobile has drawn consider-
able attention at recent

An Electric Roadster
That Resembles a Gasoline Car

ECHANICS

THE BALBOA TERMINAL \X
AT PANAMA »bﬂl
The construction of th Eht&llﬁl\'

terminal piers
Balboa was re

first work wasMhe sinki f caissons
for’th ort uf Pi This pier
wi 0 ft. lon 1)1;* 201 ft. wide,
th end” cofinecting at right
angles with th&quay wall [which forms
the .the slips which will
itsel arallel withothe canal. The
mackingry u or the construction of
the large n r, of caissons includes

a movable plant, which can be
shunted along g)railroad track beside
the platform on which the collapsible
forms and reinforcement for the sec-
tions are set up.

CA bill was recently introduced in the
New Jersey legislature designed to
prohibit a railroad from testing the
diligence of its engineers and firemen
in the observance of track signals,
without giving previous notice in
writing to the engineer.

automobile shows. Even the scuttle
dash has been adopted. The car is
claimed by its makers to combine the
simplicity and luxury of the electric
with the flexibility and resource-
fulness of the gasoline car.

CTelephone communication be-
tween London and Berlin is
being carried on successfully in
,experiments,




Pacific Ocean
Steamship
with
Admiralty Cruiser
Stern
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NEW TYPE .OF VESSEL FOR
PACIFIC-OCEA

A di or-
awdurgted by the

g‘w Pac ¢ Raj n the con-
3 uutm uilt
for pass v@lr cific
QOcean, e steamers vided

with sterns g
type, which, Hhiies e,

war vessels. _("{ 5 ;}

Y. 7“’ o
WIRELESS S Psi‘ffDN IN

MID-OCEAN
he 1sland of _]u'm Fe

to e uti
t an wir ]c tation.
chosen fl the t t1 nis at the
S it of a hill J1 g high. The
plant will hax- adius of 500

miles, so that p prmru:led with
wireless apparatts can be picked up
within upward of 1,000 miles west of
Valparaiso.

(1t is said that the steel skyscrapers
of New York affect the compasses of
ships making port there.

i hy Jif " onuiser
method of conbfruction appheﬁgz‘é to

BUILDING ERECTED WITH
TRAVELING CRANES 3‘}9

The large steel framework he
sho e in thc consgruction nf')zém
tion
of the opdinary shipyvard crang, the
framewo idi ' pport
i
on-

vey the building mayerial to the desired
The f suffi-

position. mework is

providing a suitable s
for the tracks u whici) trave
electrically ope ?cral tirt

Courtesy Engin.eenng News
Erecting a London Otfice Building with the Shipyard-
Crane Method of Construction

ciently large to allow a clearance of
the building, which will be eight stories
high and occupy the greater portion of
an entire city block.

Aoh Statamany Mt
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2 SOME EFFECTS OF THE GREAT MARCH FLOODS

Eridge Pier Washed Out

at Richmond, Ind. The

Floods
in
Mew York— A

i Washout in the
| B Mohawlk Valley
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& P, A Dayton Street Car Overturned

A T by the Rushing Waters
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Flooded Territory in the Ohia
Valley Indicated by
[ Shading on
Map
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The Only Dayton Bridge That Withstood the Flood Tide of the Big Miami River
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AFTER THE WATERS WENT .DOWN AT DAYTON
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This Back-Yard Scene Gives a Graphic Impression of the Height and Force of the Flood
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,h THE HIGH WATER'S ODD AND PATHETIC EFFECTS

Every Lamp-Post in
Dayton Served

as an Obstruction
to Floating Debris
and Many Were
Broken Off

AreATEET THE Bl B oA

At Peru, Ind., 8ix Elephants Perished
While Seeking Safety

1=
Cincinnati Ball Park Flooded : E\: e L 'I.]"‘
above the Private Boxes e |

Contents of a Dry-Goods Store
Draped around a Lamp-Post

e

Asphalt

Pavement
Undermined
at A Dead Elephant
Hamilton, in a Dooryard
Ohio . at Peru
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OHIO-INDIANA FLOODS A NATIONAL DISASTER

B T

No accurate estimate can be made of
the number of lives lost or the inancial
loss ocecasioned by the floods that sub-
merged southern Ohio, Indiana and
Illinois late in March, It is known,
however, that hundreds perished, while
the property damage runs into the
hundreds of millions, making it one of
the greatest catastrophes in American
history, if not the greatest of all.

Better than words can tell it, the
story of the flood is revealed in the
photographs reproduced on the three
preceding pages, while the pictures on
the two pages following record graph-
ically many of the incidents of pathos
and clarm'r occurring in the course of
the rescue and relief work.

The flooded territory is indicated on
the map published herewith. The re-
ceding waters leit ruin and desolation
behind them, but the work of restora-
tion was begun without delay. The
heroic spirit of the stricken survivors
was only equaled by the generosity of
the rest of the country. Hundreds of
thousands of dollars were subscribed
in every important city for the aid of
the flood sufferers, extensions of credit
were granted by the great banks and
wholesale houses to manufacturers and
merchants whose business had been in-
terrupted or injured, and from almost
every town in the flooded zone came
the cheering word that, whatever else
they had lost, the people still retained
the fighting American spirit, and that
business and manufacturing was being
resumed as before.

Pages could be filled with accounts
of the work of the Regular Army
troops and the National Guardsmen,
who were dispatched to the flooded
district and took charge of the relief
work, There is material for more than
one great book in the narratives of
narrow escapes and loving self-sacrifice
that were among the more striking
features of the catastrophe, while the
mechanical ingenuity of the American
people was never better displayed than
in the improvised devices for life-
saving that were developed under the
stress of necessity.

Several children were rescued from a
house in Columbus in a washtub, run-
ning on a. rope which was passed
through the handles. and stretched
across a flooded street. Thousands of
people in Davton were fed for days
with food sent over life lines and tele-
phone wires in baskets in the same
manner. Zanesville was cut off from
communication until the National
Cruard artilleryvmen attached a lire to
a cannon ball and hred it across the
Muskingum River. Hundreds crawled
or were carried to safety along tele-
graph and telephone wires. Everv-
thing that would float was used for
rafts—coffin boxes, wooden hedsteads,
and, in at least one instance, the roof
of a submerged house, the tenants of
which, driven to the attic by the rising
flood. chopped the timbers apart and
tfloated away to safety on the shingled
rafters.

Motorboats were almost useless in
the swift current in most of the flooded
cities. In one or two instances, swim-
ming horses towed rafts loaded with
passengers to safety. and many horses
climbed into second-story windows in
the effort to escape drowning. Thou-
sands of dead horses, however, were
found in the streets of Dayton, Colum-
bus, Hamilton, and other cities, after
the water went down. The boats from
the life-saving stations on the Great
[.akes and those manned by the Naval
Reserve proved of great value.

FRENCH MILITARY AIRMEN

/00l FLY OVER SAHARA _

The conquest of the Desert of Sahara
by means of the aeroplane is a dream
of the French military authorities
which began to be realized when four
military aeroplanes recently covered
the 500 miles between the Algerian
coast and Biskra, a town of one of the
largest oases in the desert. Each ma-
chine was piloted by an army lieuten-
ant and one carried Colonel Bouttieaux
as a passenger. The entire journey
was made without escort or accident.
The airmen arrived at Biskra April 17.



INCIDENTS OF RESCUE WORK IN FLOODED ZONE

Mrs. Charles Schmidt,
of Hamilton, Sat
for Two Nights
and a Day on
a Mantel,
Holding
Her Two
Babies

An Entire
Family in
Hamilton
was Res-

cued froman
o - = Isolated House in
4 o ; a Trunk Hauled across
[

the Flooded Streetby Ropes

- .
iF"l e VTl "'_'H-l :l;_ ..“'

T e
A T

Troops of the Ohio National
Guard Built a Pontoon
Bridge at Hamilton to
Enable Wagons with Food
and Clothing to Enter the City

BRescue Boat
Made of Four

WashingMachines
Nailed To-

For the First Time in America
Since the Civil War the
Military Punishment of
Being Drummed Out of
the City was Inflicted, at
Hamilton. The Culprit
was a City Official
Caught Stealing Pro-
visions While the Town
was under Martial Law




PICTURES THAT SHOW HOW LIVES WERE SAVED

A Cincinnati Newspaper Chartered an Auto Truck and Sent
the First Motorboats into the Flooded District

Earliest Com munication with Dayton
was Gained through a Telephene Lineman, ho
Held Broken Wires Together While Flood Mews
was Sent to the Qut- "

side World

Efforts to Rescue Nine Persons
. from a Tree in Columbus

.4 Failed Until a Motorboat
= . i+ and a Scow were Tied
= ! " Together and Drifted
£ 0 Downstream, the Rope
E A b 1 Catching on the
; b / - Tree. Five had
e ' i i - , Dropped from the
1 0, P (s Tree and Drowned.
i - gl g ot B = Two were
boame Ay “\ Py ;’ = + Lashed to the
Many were Rescued on a Flat Car, T 1& J o _ ... Eranches
Weighted with Iron, Lowered . = ¢ e il ,E::E’szm
on the Trolley Tracks and N :
Hauled Back with Its -~ - "R 8
Human Freight R
"-'*_./-"-'
Scores of Boats Like This, Hastily
Constructed of Packing-Box Lumber . _ - S ek
in a Big Dayton Plant, Saved Hundreds o e e '
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TRIUMPHAL ARCH OF PANAMA-
PACIFIC EXPOSITION

y
‘b;i The Triumphal Arch on the east side
the Court of the Sun and Stars, at
the Panama-Pacific Exposition, is toq u
be larger than the Arch de Triomphe
into the

Paris, It will lead

POPULAR MECHANICS

correspond 1n size to the plaza before
the Cathedral of St. Peter’s in Rome.

NOVEL FARE SYSTEM FOR
STREET CARS

combination of the pay-as-you-
enter and pay-as-you-leave systems is
in effect in the

ions of the

cit e into the
dowditown (11 t to
the ptiblic are and
loop back,| apd it was
for the purpose ;j/
1y the r

stion that
poit 1at e com-
hinatl stem was
adnpt n the morn- _

ing, whm the passen-
gers are pwked up all
along the line and un-
loaded practically all at
once down town; the
car i1s operated pay-~as-
yvou-enter. In the even-
ing, when this condi-
tion is reversed, the car
1s operated pay-as-you-
leave. It is found that
a car can be loaded
with 100 people in 70
seconds by loading
from both ends, if the

Copyrighted, 1918 Paname-Pacific Exposition Company
Triumphal Arch of the Court of the Sun and Stars,

Panama-Pacific Exposition

‘he group ol
rch 1

urea

posed of e'le—
nd Arab war-
Ah of equal size

r1ors.

will be cc m the opposite
side of t court,” surmounted by
prairie schooners and figures typifying
the west.

The Court of the Sun and Stars will

i bg I'he size ints along the line.
JH lgi%mfz ;1 :
Cunfct the Arbhway SOUND-PROOF HOUSE FOR

collection of fares is
postpdned until passen-
gers alight at various

‘ba[f.d(

MUSIC $TUDENTS

ch lessons may
ing may be done
without the sibility of disturbing
others, or of being disturbed.
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CUNARD LINER “AQUITANIA"

" o0 fi( IS LAUNCHED

1, "-.‘l.»'lth thc
(:L rmar s

eyfce cwW
shi
A

" the lar :t :
its construction, '
known to the ]lph frg”art, appar-

ently, ee HiLen ultil a view to
111391 it safe inpcase of accident. This
shipf has a to ngAhM@.001 ft. and a

breadth of 91 lepth from keel
to boat deck Is 92 ft6 in.. which is al-
most equivalent toUthe height of an
eight-story building. With a gross
tonnage of 47,000 tons, the ship 1is
planned to make a speed of 23 knots
per hour. A better indication of its
size is given, perhaps, by the fact that
it will have accommodations for 3,250
passengers as well as for a crew of
nearly 1,000, The vessel will carrv a
sufficient number of lifeboats to ac-
commodate every passenger, as well as
the entire crew.

This vessel really consists of a ship
within a ship. In other words, there
are two steel shells, an inner and an
outer, hoth being water-tight, with an
intervening space of about 15 it. This
space is divided into comparatively
small compartments by a system of
horizontal and vertical water-tight
bulkheads, so that the ingress of water
from any fracture of the outer shell
will be confined to a small area at the
side of the ship. An added element of
safety is given by a system of water-
tight decks. Before beginning the con-
struction of this vessel it was neces-
sary to make extensive additions to the
shipyard, although it is the same yard
in which the “Lusitania”™ was built,
while the foundation for supporting
the vessel during construction was laid
with as much care as if it had been the
permanent foundation for a modern
high building. In addition to the prep-
arations in the yard, the river had to
be deepened and widened for the
launching, and the htting-out basin
was deepened in order to accommodate
the liner during completion.

' the

laynched at Hamburg. Germany. This
M‘J gneaalmunj 100

he liner “Aquitania,” i sﬂ
launched from the shipfard\at Sly

B01

LAUNCHING OF THE LARGEST
SHIP AFLOAT 28563
On April 3, 1913, the “Vaterland,”

largest ship ever bDmlf, was
I'his

mn width, l}ﬂmg 50 it. longer thﬂn
the “Imperator.,” the largest ~ﬁhip ever /
I‘er'i._:usl}' launched, The Iu}]v of t
“Vaterland” is cgnstruyateéd 5

plates pf unusual
(& 0
L

Wildl 1
alfc
311' I

that of the
! e alsu has hoth

ransverse
an added

The rudder weighs 90 tons, and the
stock on which it swings 110 tons, but
all i1s so delicately balanced that the
rudder responds to a touch on the
wheel nearly a fifth of a mile away.
The vessel will be propelled by steam
turbines of the Parsons type. In the
accompanying illustration the “rotor,”
or revolving part of one of these tur-
bines, is shown, ready to be installed in
the “stator,” or outside casing. Both
the rotor and stator carry blades vary-
ing in size from a few inches at the
small end of the turbine to nearly two
feet at the large end. These act recip-
rocally in converting the force of the
steam into a rotary motion. Each
rotor weighs 135 tons and carries
50,000 blades, all of which are placed
by hand. Each of the large turbines
is capable of developing 22,000 hp. and
the total available power exceeds
70,000. The outer casing of eacn tur-
bine 1s 25 ft. long and 18 ft. wide, while
the propeller shaft is 18 in. in diameter.
The “Vaterland” will be equipped with
searchlights of 80,000 c¢p., the largest
ever constructed. which will be car-
ried high on the foremast. These

Lk iy
ack, wlnl-: the fun-

. [above the deck, the
ATy sixX-story hmhe
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One of the Cranes Used
in Building the Vessel

Far T T ;.
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This View of Steel Framing above the Boiler Space Gives an Idea
of the Amount of Structural Detail Required in the *“* Aquitania'
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The 80-Ton

“Vaterland™ in i Rudder

the Dock

—— —

The ’ - _'_'-:ﬂ.-g:"" :
“Vaterland," ; e A Section of
the Largest e the Smokestack and
Ship Afloat - & Rotor of One of the

e o Steam Turbines
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searchlights will be visible for 30 miles
at sea, and will enable the lookout to
illuminate an object at a distance of
seven miles. The vessel will carry 84
lifeboats, enough to accommodate ‘its
full quota of passengers and crew.

WAR-WRECKED MEXICAN
& CLOCK TOWER
All that was left of the maﬂnlhcent

clock tower on Bucareli S
City, after the storm of rEbLIIiGuS con-

Loft}r Clock aner Wrecked

Projectiles
xico City

ass uf ruins,

thlh
w u:h e take:l for a l“

wrecked cyclone. It was
line of -
perial t he damate was done

by projectiles from rapid-fire guns;
M:lximsix{ﬂ.thnga and Colts bheing

used. |

u@glgjyrm $50,000 IN
TREASURE IS FOUND

While setting a fish trap off the
Alaska coast a diver recently discov-
ered the wreck of the schooner “Sadie
F. Caller,” which sank 18 years ago
with $30,000 in bullion on board. The
vessel lies in 60 ft. of water and is
easily accessible. The diver arranged
with the owners and underwriters for
a half interest in all treasure recovered.

}h’w’ﬂ M LA [:1)
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U. S. NAVY ABANDONS TERMS

"PiRT" AND “STARBOARD”

37(?: e rewmmeﬂdatmn of the- Navy
(reneral Board, the Secretary of the
Navy has o tiered that in giving direc-

tions f. ship he terms
“right” # nst ad
traditiona
on all vessg)s nf the navys

of the
“port,”

report of the General Board, skmed by
Admiral Dewey, recommending the
change, points out that the use of
the nautical terms involves a distinct
mental effort on the part of sailors,
while every one has been familiar from
childhood with the meaning of “right”
and “left.” Another mental effort,
even more severe, is involved in the
execution of steering orders in nautical
terms, since the practice has heen to
adhere to the instructions used when
ships were steered by a tiller instead of
a wheel.

To put the helm to port, for instance,
does not mean to turn the ship to the
left, bt to turn it to the right by mov-
ing the tiller to the leit or port side.
Steering wheels, however, are so ar-
ranged that turning the wheel to the
right, or starboard, moves the tiller or
helm to the Jeft. So that, when the
order is giverffhard-a-port,” the steers-
man must g¢member that this means
turning the fwheel and the bow of the
ship both to starboard, while the only
part of the vessel that moves toward
the port side is the tiller, which he
probably has never seen,

Under the new order, steering orders
will be given with relation to the direc-
tion in which it is desired to turn the
ship, so that the steersman getting the
order “right” will turn the wheel to the
right, and so turn the ship to the
right, or, in the case of the electric
steering apparatus now being installed
on several navy vessels, will move the
steering lever to the right, It is prob-
able that the merchant marine will in
course of time adopt the new practice
of the navy.

(I Munich, Bavaria, is the first city to
establish a museum of aeronautics.
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WAB BROUGHT TO LIFE
BY PULMOTOR Lfﬂﬁ g’
New uses for the pulmotor, the
wonderiul electric apparatus for ad-
ministering oxy gen and keep-
ing the lungs in motion after
asphyxiation from gas
or drowning,and b
so restoring the
apparently dead
to life, are being
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GERMAN DIRIGIBLE LANDS IN
" FRANCE

The Tigid observance of military
regulations and, perhaps, the tensity
of the relations between France and
Germany, are illustrated by the action
of the French soldiers when a German
war dirigible descended on the mil-
itary fheld at Luneville, France. The
airship was promptly surrounded
e and held, pemlmg 4 satisfac-

B, tor, '

Photos

by
Paul Thompson

found by American physicians. A
Kansas City physician recently used
it to resuscitate a baby that had been
born apparently dead, and aiter three 9
hours’ application of the instrument
the infant’s lungs were working nor-
mally and it was as lively as most new-
born babies. In a Chicago hospital the
pulmotor was used in the effort to re-
store to consciousness a victim of
poisoning by heroin, one of the opium
alkaloids. In this case it was not suc-
cessful, although the physicians believe
that if it had been used earlier, the
patient would have lived, and that it
may be of service in any case of
opium poisoning.

/ German War Dirigible, That Landed by Mistake

This estrms
- the a:ésum]}t} FT
latipn

on French Military Field

incident. The officers in charge of the
dirigible explained that they had be-
come lost above the clouds and, in
descending, were unable to distinguish
the boundary line between the two
countries,

itrk‘-OLD DESTROYED BY
CHINESE CUSTOM

Burning a small piece
15 a custom obsery

f gold leaf
vVthe Chinese
v celebrations alFl

hat gold t thc lue pf
1,000 is destr e ual
haqed or
individual of
of 4401000,000 burns
nniversyries a piece of
gold leaf weighing .308 grain, making
a total of 271,000,000 grains. A five-
dollar gold piece weighs 129 grains.

in this-way.

a total popu
at each of t
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GAS EXPLOSION WRECKS
LARGE WAREHOUSE

The terrific force developed by an

explosion of natural gas was exem-

POPULAR MECHANICS

TEMPLES REPORTED FOUND

0§ 7—IN THE SPHINX _

Repeated reports received in Eng-
land from Egypt in regard to investiga-

tions being made by
Prof. G-A—Reiger, of
Harvard University, in-
dicate that the head of
the Sphinx is the ante-
chamber of a great
series of temples. A
depression in the head

. of the Sphinx had been
observed

Euins nf

Wl a fire at
at C'mmi*l recently ']ht

three‘ﬂto y

ICII‘IE

ex

coldfs

hctoryi kalmg five uple and injur-
mg t cture was a
larg 1% }mm mg' 100 by
200 feet.

BOILER, NOT CYLINDERS, "
OVER A ROD LONG ‘jﬁﬂ
Mechdnics

In the April Popular
Magazine appeared a statement, about
a new English locomotive, that “The
usual outside cylinders have given
place to inside cylinders, which are no
less than 21146 in. in diameter and nf
the exceptional length of 17 ft. 3 in.
The statement was an error, caused
by the omission of two lines of type.
As originally written it read: “The
usual outside cylinders have given
place to inside cylinders, which are no
less than 2114 in. in diameter and of
26-in. stroke. The huge boiler is 5 ft.
6 in. in diameter over all and is of
the exceptional length of 17 ft. 3 in.”

CAn expedition organized under the
auspices of the University of Pennsyl-
vania set sail March 19 for Brazil, to
explore the upper tributaries of the
Amazon, a region never before visited
by white men. Three years will be
required for the exploration.

age Warehouse Destroyed by Natural-Gas Explosion

travelers %

hu 5, b

Sy lﬂ t at
excavation pad beei Afc rding

to the lage tife removal

of the %a bloc at had been
placed s thE opefing, fessor
Reisner “found «elf in ﬁ ham-
ber 60 wide,
forming a% com te temple.
This templ » be connected

with a second tem t a lower level,
and, through a tuginel ffunning down
the neck, with a far {more spacious
temple occupying the entire body of
the Sphinx. These temples are all ded-
icated to the sun, the great deity of
the anment Egyptians. Professor
Reisner is also quoted as saying that
other tunnels lead to a great subter-

Series of Temples and Tunnels Said to have been
Discovered in the Sphinx

ranean city, which probably was once
inhabited,

([ Gelatin dynamite that gives off no
poisonous fumes has been evolved by

the U. S. Bureau of Mines.
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HAT wonderful new empire, Florida, is prolific in bright ideas,
some of which have already been mentioned in these pages. The
latest conception is so good and so easily adapted to almost every
city, and the results are so immediate and practical,

» that the scheme deserves special mention.
100" for In the city of Jacksonville, one of the employes of
a Clean the Health Department has been detailed to inspect
Kitchen all the hotel and restaurant dining rooms and kitchens.
In this case the work is done by a man, but the office

is one which can be filled with equal ability by a
woman. This inspector visits all these eating places several times
each month, appearing at the most unexpected hours as well as
during the times when regular meals are being served. The perfect
grade is 100, which means the highest degree of cleanliness of rooms,
kitchens, ice boxes, sinks, dishes, linen, and personal cleanliness of
cooks, helpers, dishwashers, waiters and all other help employed in
the preparation and serving of the food. Table linen and working
and serving garments of the help are inspected; the appearance of
the walls and floors is noted: and uncooked food is examined to
determine its condition, whether fresh or stale, All failures to main-
tain a certain standard are checked on a printed form and each bad
mark reduces the rating or “score” of the place for that month.

Thus far very good, but vou will say, “How make the dirty
places clean up?” That's the easiest part of all. Once each month
the daily papers print the names of all the hotels and restaurants, one
name to each line, so they are easily read, and opposite each name
are the figures of the score. In the printed list before me there are
05 places reported, 7 of which head the list with the much wished for
“100.” Then the balance follow in order of the score, all but 12
receiving 90 or better, while the lowest was 85.

When the plan was first put in operation many of the proprietors
langhed at it, and professed themselves indifferent to what the
marking should be. Their customers were satisfied and didn't care
anyway. And they had not cared previously, chiefly because they
had never been in the kitchens, But when the first score was pub-
lished trouble began, and angry patrons threatened to go elsewhere to
dine. Then the proprietors saw a great light and promised reform.
When the second month's’ score came out there was a marked
improvement all along the line, some places showing a gain as high
as 25 points. The inspection has been in force several months and
the general rating is steadily rising. I believe no one has fallen back
for the very good reason he dare not. Every person who patronizes
a public eating place in the city immediately looks for the standing of
the restaurant he patronizes. In this way that most potent appeal
to the otherwise regardless—his pocketbook—is directly secured.

Do 1 hear some one hint at low marks for those who do not
“come across,” and another avenue of graft opened? .In practice it
doesn’t work, because the man with the clean place who might be
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marked low has his own proof at hand. All he needs do is to show
his patrons through his kitchen and they can judge for themselves.
And for the fellows who do not deserve high marks and buy them —
his competitors have easy ways to find that out, too, for the place
with the good rating and a filthy kitchen dare not open up to the
inspection of patrons. Many of the finest hotels in the large cities
already urge guests to visit their kitchens, at any hour, and find the
practice the best advertising they can do. Some day the better-class
restaurants also will find it profitable to do the same. It might not
be a bad plan to require each place to print on its menu each day the
rating it received for the previous month.
=0=

THE waters of the unparalleled floods which submerged cities and
farms of several states have run their course and are now lost in
the Gulf of Mexico. The details of the event are already fading into
history; the people with unbounded courage have set

resolutely at work to rebuild their homes, factories and
After fortunes. Even the countless deeds of valor, many of
the which have not been excelled upon the battlefield, are
Flood told less and less often, as time leaves them far astern
in the irresistible forward movement of modern

activities.

The volume of water which fell in the Ohio region during those
fateful four days has been estimated by a weather-bureau expert as
sufficient to fill a reservoir five miles long, five miles wide and five
miles deep; or a river 100 ft. deep, 1,000 ft. wide and 1,400 miles long;
it would cover the entire state of Ohio to a depth of seven inches.

While the great flood is doubtless unlikely to be duplicated in a

century or two, if ever, it differed from previous floods in the same-

district chiefly in volume with corresponding damage. Of the three
great devastating convulsions of Nature—flood, tornado and earth-
quake — the flood is the only one which man can forestall. Already
embryonic plans and schemes to prevent a recurrence are suggested,
but none has been carefully worked out and therefore no estimate is
possible of the probable cost. It is evident, however, that any effectual
remedy must be through the medium of Federal Government, and,
as previously suggested in these pages, accomplished largely by a
capitalization of the enormous water power which would be secured
by entrainment of what is now only a reckless menace.

That wonderful spirit of accomplishment that swept the fever
from the Panama Zone and dug through mountains to connect two
oceans, is surely competent to first solve the problem of our ever-
recurring floods in the Ohio and Mississippi valleys, and then to execute
the engineering plans that will turn the annual panic of waters into a
permanent source of power. It is doubtful if any possible achieverment
by which Colonel Goethals might have served his country on the battle-
field would have surpassed the honor and enduring fame he has so
fairly earned as constructor of the Panama Canal. When the canal is
completed our Army engineers may well turn their attention to a
solution of the flood problem.
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T is greatly to be hoped the new Postmaster-General will in the
near future reverse the action of Mr. Hitchcock, who was respon-
sible for sending large quantities of mail by freight. For many years
the policy of the Postoffice Department was to expedite
and improve the transmission and delivery of mail. It
Mail remained for Mr. Hitchcock, in the exercise of the wide
by personal power vested in the Postmaster-General,
Freight to take the first decided step backward.

His scheme, which he excused on a claim of econ-
omy, was to send some of the second-class mail by
freight trains part of the distance and then transfer it to a mail train
for the remainder of the trip. For instance, second-class mail origi-
nating in Chicago, and addressed to subscribers in the southeastern
states, was taken by freight to Cincinnati. Later the haul by freight
train was extended to Atlanta before getting mail-train service. The
result was what might have been predicted and publishers have been
busy ever since trying to explain to disgusted readers why their
magazines failed to come. A single recent example in our own case
was sixteen mail sacks of Popular Mechanics Magazines for the south-
eastern states which were lost at some little flag station and did not
turn up for more than two weeks.

Another feature not approved by lovers of fair play was the
autocratic manner with which the Postmaster-General assumed to
himself the province of both court and jury and designated which
publications should go by freight and which should still enjoy the
former fast-mail train service. It is certainly no more than plain
justice that all publications entered under exactly the same conditions
and requirements as mail matter of the second class, and all paying
exactly the same rate of postage to the Government, should each
receive the same service. To grant some the favor of fast service
and consign others to the handicap of freight trains, and that at the
caprice of one cabinet officer, is at least un-American; especially as
the Postmaster-General is his own court of last resort on his own
rulings, and the publisher has absolutely no appeal.

It is conceivable that such a condition might exist in Russia, but,
of all places, not in the United States. The hope is again expressed
that the new head of that greatest business department of the
Government will in his own good time investigate this rank abuse
and deal justly.

H. H. WINDSOR




[lueq Jayje pawenN 991§ JuoT P sem IEYM Jo uonsag ¢ uwedn Jurpueig s1 uep ayl cuolfgqeqg Jo SUINN palaAcou[) Sy} JO U W
'K N ‘poomJapu) § pooaIspul) £q ‘gTAT peiqtaidon




»7 17

THE UNCOVERING O
ANCIENT BABYLON
For 12 years, Prof. Robert Kolde-

we aeological

RESWOIL which is sup-
portéd Dy Kaiser \\il-

helm of Germany, has
carried 0@ unceasingly
the work of uncovering
the ruins of the ancient
city, which for- cen-
turies have heen hid-
den away under the
accumulation of dust,
dirt and debris of the
ages. Part of what has
been accomplished is
shown in the illustra-
tions. Abandoned by
men in the early days
of our civilization, the
biblical city, *the
cradle of our civiliza-
tion,” was obliterated
by the debris until
1900. The man on the
left, in the illustration
showing a cleared sec-
tion of Babylon, is
standing upon the re-
mains of the Dbrick
pavement which was
part of the long street
named after Daniel,
who himself, no doubt,
traversed its length

many times. In the
ruins on the right, in
the hollow, is the gate
named after the god-
dess Ishtar. 1t was
through this gate that
the processional road of the god of
Marduk passed and, turning to the
right, led to Nebuchadnezzar's Throne
Hall.

The smaller illustration 1s, perhaps,
even more interesting, as it shows part
of the ruins of the Tower of Babel. It
was here, during the construction of
this tower, that the polvglot tongues of
the world were born, accnrdmg to
the account in the 11th chapter of
(enesis;

Part of the Ruins of the Tower of Babel,

POPULAR MECHAN L‘P)(MMM
And the whole earth as

1anguage and &}, gpe
came tn pass, ot ou

And thf:}' na:d, Go to, 18f us build us
a city and a tower, whose top may

Uu‘m’rightrrj, 1813, by Fnderwmd & Underwood, N. ¥.

Where the Polyglot Tongues of
the World were Born

reach unto heaven . . . And the
Lord came down to see the city and
tower . And the Lord said,
Behold. the people is one, and they
have all one language, and this they
begin to do Go to, let us go
down, and there confound their lan-
guage, that they may not understand
one another’s speech.”

The twe walls shown in the center
mark the entrance to the passage to the
Temple of Esagila.
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and other_sputhern states %
stration; 1s erecte
where mosquitoes abound, and? this
quickly becomes a home and breeding
place for the bats. The house is set
high above the ground, and a metal
shield is placed around each post to
prevent access by rodents. It is be-
lieved that this may furnish a conven-
ient means of combating vellow fever
and malaria, the germs of which are
carried by mosquitoes.

COver one-tenth of all the automo-
biles in the United States are owned
by residents of the state of New York.
In 1912 the number of registered auto-
mobile owners in that state was 107,-
262, an increase of 21,961 over the pre-
ceding year,
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ATS TO EXTERMINATE
MOSQUITOES

investi- R
greater %&

 HYDROELECTRIC PLANT USES

Agdmcleczri Mlhzmg th L.

power from a fall of 5,412 ft., which is
more than a mile, is to be in-
stalled near Martigny, Switzerland.
This 1s the greatest fall ever utilized
for power purposes. One of the dif-
ficult problems is the construction of
pipe lines that will withstand the
enormous pressure, which, at the lower
end, will reach 165 atmospheres, or
2,425 Ib. per square inch. The lower
part of the 3-mile pipe line, will con-
sist of seamless drawn steel tubes, 2 ft.
in diameter and of the required thick-
ness for with:‘-{_fﬁml' g this pressure.

(PORTABLE ICE MACHINE

. 7 EE DDME§ SEZ /
refrigerating machirig ‘of "portable
; 1 en

o ol B Fre

refrigerating/unit is sefi-contained, the
principle employed he&?the n;?/_l—
sion system with su l‘l5

the freezing agent, e apparatus
consists of two drums¥ the machinery
in which is revolved by an electric
motor. Only a small quantity of con-
densing water i1s required, it 1s claimed,
and the mechanism is said to be fool-

Portable Ice Plant Connected
to a Refrigerator, and Diagram of the Mechanism

proof, inasmuch as all parts are in-
closed and sealed. The machine’s con-
ner:tmn to a refngerator is shown in

;
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’WOEK AND.PLAY OF THE CADET TOLD IN PICTURES

L~ |

— |

The Hudson Highlands, as Seen from the Parade Ground at West Point

II—The Cadet’s First Winter

PHOTOGRAPHS BY W, H. STOCKBRIDGE

THE first of September finds the West Point cadet back in barracks, after his summer in
camp which was described and illustrated last month. Now he begins the classroom
work that is to give him the necessary mental equipment for handling troops as an officer of
the army. The new cadet, if he has not already made the discovery, quickly finds that West
Point is no place for a lazy boy. Classes begin at 7:55 a. m. for everybody, and before that
the cadet must have sprung out of bed at the sound of “‘reveille,”’ washed, shaved, and dressed,
set his room to rights and eaten his breakfast. With an hour and a quarter off for dinner,
beginning at 12:30, the day’s school work lasts until 3:45 p. m., but for the cadet who is ambi-
tious to advance, there is little time for play between that hour and *‘lights out.”’

Mathematics takes up 85 minutes every morning for the fourth-class or first-year cadet.
In the last 66 days of his first year the mathematics period, on Mondays, Wednesdays and
Fridays, is spent out of doors, in the study of practical surveying, and from May 1 to June 4,
the whole morning of every day, from T7:55 to 12 o'clock, is given to these allied subjects. An
hour every Saturday morning during September, October, November, March, April and May,
is given to the study of drill regulations. Every afterncon the first-year cadet must attend a
clags in English and history for an hour, and on ten Saturday mornings in December, January
and February there are lectures on these subjects.

The gymnasium work is a daily uirement, except on Saturday, from October 1 to
April 30—45 minutes every morning—and on Tuesdays and Thursdays, from May 1 to June 4.
Not only ordinmgo gymnastic exercises are taught, but fencing, under the tuition of skilled
swordsmen, and boxing and wrestling under the direction of Tom Jenkins, the famous heavy-
weight professional wrestler. Swimming and dancing are also taught.

e splendid library of the military academy, containing 87,000 books, maps, and manu-
scripts, is open to the use of all cadets from 8 a, m. to 9:30 p. m., and much of the ambitious
student’s time must be spent there if he is to keep up with his classes. In December the
fourth-class cadet comes up for his first examination. On the result of this examination
depends his class standing, and cadets found deficient are discharged from the academy, unless
the academic board recommends otherwise for special reasons. or is failure in examinations
the only risk the eadet runs. Few get through the first year without demerit marks for some
infringement of the rigid rules of conduct established for the development of the moral
character of the future army officers, and cadets exceeding at any time the maximum number
of demerits allowed for six months are immediately reported to the academie board as deficient
in eonduet, and discha?'ed. Then, in May every year, there is a physical examination of all
cadets, and those found physically disqualified are discharged.

The first-year cadet gets no vacation. Classroom work and exercises are suspended, as
far as practicable, on New Year's Day, Washington’s Birthday, Decoration Day, Fourth of July,
Thanksgiving and Christmas, but the fourth-class cadet must spend his holidays at West Point.

The first year’'s work ends with the successful passing of the June examinations. The
daily drills and exercises have given the future officer a military bearing. He has added to his
store of knowledge, not only of things military, but in many other lines, and he has become
thoroughly familiar with the meaning of the word “‘discipline.”” His life as a third-class cadet
will be illustrated in the July number.
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A Recitation
in English:
Classes
are Divided
into
Sections

of About Ten
Cadets,

Each Section
Having
Its Own

Instructor

All Prr-bltm

- >
in the Classés in Mathematics e S
are Worked Out on the Blackboard & ki ﬁ‘_f"-"

o & g g Agla Al

I

The Entire
Class of First-Year
Cadets Listening to a Lecture on History.
Note the Trophy Flags That Decorate the Ceiling of the Lecture Hall

————— The Academic
Building,
in Which Classroom Work is Done




The Gymnasium,
West Point

Wrestling
and Boxing
are Taught

¥
“Tom" Jenkins,
Who is Seen in
the Small Picture
at the Left,
Every Cadet
Must Learn Both

Besides Regular

Gymnastic Exercises,

with and without
Apparatus,
All Cadets are Reguired
to Learn the Use
of the Sword.

A Class in Fencing
is Shown Below
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A Special Dresg Parade on the Plain in Honor of _ﬁ?"_‘?.n-_-—-——\x 34

Visiting Foreign Maval Officers

Interior of
the Library,
Showing
Portraits of
Distinguished
Officers

. ‘____.,..n" l.
_“ %5 Monument to Former Cadets —




The New
Chapel at
West Point,
Rising from a ke
Tree-Covered Hill,

is One of the Most

Beautiful
Buildings
in America.
A Inside are Hung
Flags That Add to
the Martial Atmosphere

e

s

Interior af the ey
Chapel, West Point 3&
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Field Day: Start

of the Hurdle Race in an Inter-Class Contest

=

Ficld Day: 4l

Jumping
the
Hurdles

39 A Pole-Vault
on One of the
Field Days When
Inter-Class
Contests are
Held

The First-Year Cadet Gets Practical g
Instruction in Military Engineerin & . i AT Below: Start
in April and May . = of 100-Yd. Dash

N R SR e P | IR :
Fhotographs of the Cadet's Life in His Second Year will Appear in the July Issue 45
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4) l[ﬁ‘ 6 RCULAR HOUSE IN
OKLAHOMA %75

Wishing to own a house different
from any uther a resident of Guthrie,
Okla., constructed tlis curious round
hnuse. There are Ahree stories, each
of the upper one€s being smaller in
diameter than fhe one below. The
lower floor is
each having tie shape of a slice
of pie.

)

OXYACETYLENE TORCH

USED IN WRECKING
CONCRETE

A&

THat the oxyacetylene torch is
an ‘%excellent weapon for
use in wrecking concrete
buildings was shown re-
cently in the demolish-
ing of a four-story, con-
crete-steel foundry in
Chicago. While
using
the oxy-
acety-
1l e n e
torches
for cutting
the metal
parts,
such as
girders
and rein-
forcement,
the op-
erators discovered how effectively the
flame disintegrated the concrete.
Under the heat it formed globules and
ran as if it contained water, or like but-
ter under the heat of the sun.

Subsequently, in using the torches
for penetrating the concrete, the acet-
ylene and oxygen pressures were in-
-creased to 20 and 50 Ib. per square inch,
respectively. The flame cut holes 217
in. 1},1 diameter through 8- m concrete
slabs and 34-in. 1ron mdn in 214 min-
utes. The holes were cut by the
torches in the center of each floor
panel, and the size was then increased
by breaking the concrete with heavy
sledge hammers.

_;ij\ "R
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vided into three rooms,

Quaint Eound Dwelling in Guthrie, Okla.

the heat generated by an oxyac
torch brings up the questio

sibility of concrete mgl vy in
the intense heat o According
to engmccn of #he nderwriters'
Laboratory in 0, concrete failed
in practically A\gAery insfancg \Jn the
San WY fire, but , appar-
ently, much more (he is gen-

erated by such™ make

it run as it does under the oxy-
acetylene blowpipe. The tem-
perature of the oxyacetylene
torch is nearly equal to that of
the electric arc, which is about
6,000 deg. F. The highest tem-
perature of the San Francisco
and Baltimore fires was
probably not more than
2,000 deg. F., according
to fire-department ex-
perts, although there
may have been parts of
buildings, such,
instan
as lo
narr
passag

———
"_"r

umnl “' . i

swept
stron
currents
air, whe
the tem
perature
rose to 2,500 deg. F. The melting
point of steel is 2,700 deg. F.

LIGHTING ROADWAYS BY
30!/ CURBSTONE LAMPS

A system of electrical

11:1;01; by st 5
d ;
ined i a metal h{:n::d whu.h 15

tened to the copcret ns
of deeply imbedded 1 ecting

material lines the irftefior of the hood
and the name of the street or the num-
ber of a house may be attached to the
open or street face of the box. The
bulbs are locked in position.
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" VERTICAL-AXIS MOTOR FOR

kb
-

9 Lo | HYDRO-AEROPLANES _

This vertical-axis, rotary motor,
which has been developed in France, is
particularly adapted for shydro-aero-
planes, as it can be built into the body

f the machine in such manner as to be -

ompletely protected from water. The
ertical engine shaft i1s connected to
he propeller shaft by speed-reducing
ear. The speed can be varied between

Rotary Aeroplane Motor with Vertical Shaft,
Particularly Designed for Hydro-Aeroplanes

300 and 1,350 revolutions per minute.
The starting crank of the engine is
within easy reach of the operator’s
seat.

Phi

tos by Harrin & Ewing Washington, D, 0

Government Employes at Washington Mutilating
Bundles of Paper Money to Render It Useless
for Further Circulation

CHOPPING BALES OF MDN Y

Worn-out
the Treas

: r{ reful recofd the num-
ber and Henomyya of ¢gach hill is
made, after whi e momgy is made
up into bales, which are sent to the
perforating and mutilating machines.

water

BRITISH SHIP JOINS IN ICE-
3§60 # BERG-PATROL WORK

e “Scotia,’= for

ly an antarcti
observation I-‘J‘up u

E:aw s an l:‘e-
X
British government.

movements of ice are communicidted
wireless to st s on the Lahrador
and New founﬁﬂh:ﬁgqta as warnings

to thp ing world. Three scientific
n %ﬁ\ogﬁ of Ehe crﬁw and
oceanogra a S

ade. -

The cost of the expedi-
d by the government
steambhip lines

l"I.'llSE ;J}lrmmgu
I'Dﬁb

prutectmn of all

and the prufc

The U. S. sco
ham" has been
season of patrollin
iceberg region for
ships.
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SET JHOTEL ON FIRE FOR MOTION-PICTURE SHOW .

} he “thriller” of the recent PG]I{'E thc “lcadmg lady™ and other “unfortu-
and Firemen's Benefit held in Los An- nates” caught in the building, the fire
geles, was the burning of a fgur-story ang

hotel, erected at a cost H"S m AL
of $5 000 by a motion-
| 6y 4 Tew

picture company. The
conflagration served
two purposes. It pro-
vided the motion-pic-
ture concern with a
thrilling “fire-rescue”
film, and drew nearly®
25,000 people to the
hEnEht clearing about
$20, 000 for the creation
of a pension fund for
the police and firemen
of Los Angeles.

To add to the real- This Hotel was Erected and Burned for the Making of Motion Pictures
ism of the scene, a roof
garden was hul‘ft and guests were fire and powder, then the oil-soaked
drmkmg and dancing when the cry of timber was ignited, and a real fire was
“fire” rang out. During the rescue of | provided.

smgke were nothing more tharn red

) bt e o

TRAIN BREAKS THRDUGH ‘a creek near Galena, Mo. The engine
S-t‘-’. TRESTLE sank into the soft bottom of the creek,
° ﬁ é; z ;_’ : :f but the baggage cars and coaches re-

A lo e passenger mained on the track. Even the engi-

train of four coaches and two baggage neer and fireman escaped with nothing

cars broke through a trestle gcrossing more serious than a jolting,
s Railroad rJarM‘ CA society recently organized in

LW*‘?- Dropping France has for its purpose the develop-
ocomotive int . e
e Er“MﬂlLiH of better landing and controlling

i)aagatuh for aeroplanes.
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(| PORTLAND HAS BUNGALOW

FIRE STATION

The average fire station is not a thing
/ of arclptectural beauty, so when it be-

—~—n . 77—
g == oy =

A Bungalow Fire Station Just Erected in
Portland, Ore.

came necessary to erect a station in a
residential section of Portland, Ore.
the chief of the fire department de-
signed it on the lines of a bungalow.
The interior 1s all furnished in mission
oak, and the firemen who occupy it

Giraffe’s Neck
Has Vertical
Range of
18 Ft. or More

made the furniture. The firemen’s
general room, which is at the front, has
a large fireplace at one end and book-
shelves at the side. The apparatus
room is large enough to accommodate
one motor engine of the chemical type,
and has a special radiator designed to
keep the engine warm,

HARD WOODS TREATED BY%g

BURYING IN
A special treat

alive wmds
of furniture
cess in Ger-
, oak, elm,
earth mixed
mlq and left
ve mc-nth:-.-. A re-
markably fi or is imparted to the
wood so that {t can be used without
painting or staining, and after this
treatment it has practically no tend-
ency to shrink or swell,

for from th

GIRAFFES EATING AND
q:} DRINKING

IhL" extreme vertical range of the
gimﬁe s neck 1s shown in the accompa-
nying illustration, taken at the New
York Zoo. The giraffe at the right is
in the attitude that this animal as-
sumes when taking a drink of water,
while the one at the left is stretching
to the limit to reach food held in the

hand of the “’lldld
7

¥
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Chinese Blacksmiths Consider Horseshoeing so Dangerous that the Animal is Usually
Strung Up with Ropes to Prevent Kicking

?HjRSESHOEING IN CHI
“TICKLISH'{ JO
The Chinese{)bl ith “thinks
: " natomy, when shoe-

oofs of the agj
strung

; ing is r r
p with rﬁ :
as to prevent kick{f®. No exceptions

are made, evén though the horse be a
scrawny street plug of ‘advanced age.

FILLING A TOWNSITE FOR A

ch to the
alboa Harbor,
ped into a
rising about
fo permanent
hefiydr Hiﬁ]ling
1early EVE(. riace,

ion of % 20 ft. above
ry fillingfltds been carried

with an elev
sea level. _
toward the base of Ancon Hill to
eliminate a lake formed by the cutting
off of an estuary from the bay.

TWO AND FOUR-WHEEL
CARRIAGE IN ONE 3% 3(5

The carriage used by the Duke of
Wellington in and around Brussels at
the time of the battle of Waterloo, and
ow kept as a relic in the National

“"Museum, London; is a quaint affair,

which he designed himself. When
used as shown in the illustration, it
somewhat resembled a cabriolet with’
an extra seat at the rear. When only

Convertible Carriage Designed and Used by the
Duke of Wellington

a two-wheeled vehicle was required,
the front portion was disconnected and
the shafts attached to the rear body
and wheels.
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SEWING MACHINE USED IN
AFRICAN VILLAGE

sewing machine in queer sur-
roundings is shown in one of the illus-
trations, while
the other 1s of
the first commer-
cially successful
sewing machine,
patented in 1829
in France: by
Thimonnier, and
now kept in the
museum at

].}'HIIF. 'Hmn‘tar;
Saint, an Eng-
lishman. obtain-
ed a patent on
such a machine

mn 1790, but

Fioto by Paul Thompaon

Above — The First Commercially Successful Bewing
Machine. Below — African Women Using a Modern
Sewing Machine in the Street of a Primitive Village

neither this machine nor those invented
by Stone and Henderson, two other
Englishmen, in 1804, and by Maders-
berger, of Vienna, in 1814, were found
practical. Quite a number of Thimon-
nier’'s machines, which sewed an ordi-
nary chain stitch by means of a hooked
needle and a continuous thread, came
into use,

(The British Admiralty is contemplat-
ing an auxiliary motorboat reserve for
service in case of war.

L
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AN Q‘INUSUAL HOUSE MOVING
IN SAN FRANCISCO

One of the biggest jb

center in t
mercial hi

£, recent]y

000,
Larkin ;
es "Street Va:i

:stanc zﬁj ver two

rick struc-

ture weighing 8,000 tr:u and covers an
area of 120 by 340 it. The equipment

required for th rk, a large part of
which will be ffde valueless for other

purposes, sents a big investment.
Tw nd steel rollers, 1,000,000
ft. o er, 150 tons of steel, and five
mile$ &f steel cable will be required, as

well as thousands of carefully cut oak
wedges and red-cedar shingles. Power
is supplled by three engines working as
“team.” They must be started and
stopped at exactly the same instant,
and must exert the same pull on the
cables at all times. The work will cost
the city $151,000, practically halt’ the
value Df the hmldmg ;

¥

'KRAUT PLANT USES
ELECTRIC POWER

Sauerkraut as a national food is
bemg investigated very. seriously by
the French authorities. The Society
for the Encouragement of National
Industries recently awarded a gold
medal to a farmer who installed a
sauerkraut factory having 48 boilers
and a daily capacity of 170 bu. of cab-
bage, all the machinery being driven
by electric power. This farmer planted

65 acres to cabbage and obtained a -

vield of 10,000 heads per acre. The

principal concern of the French agri- _

cultural department is to find some
method of making sauerkraut cheaply
so that it may be more generally used
as an article of diet. One particular
variety of cabbage, grown in Elsass,
is said to be best adapted to sauerkraut
manufacture,
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This 16-story building in Cincinnati was photographed from the 24th floor of a neighboring
34-story building. It is the Ingalls Building, one of the first concrete_skyscrapers erected. Its roof
was originally of concrete blocks with which waterproofing compounds had been mixed.
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TREASURE SHIP FLOATING
BOTTOM UP

The wunusual spectacle of a river

steamer floating, bottom up, instead of
sinking after having collided with an-

) il
W POPULAR MECHANICS )

MOUTH OF TUNNEL CLEARED

BY UNTQUE-M,;ETHOD

A paique and succesjipl
emplgved in-p

vas
water tuarnel
ngen to the Saghhan-

e N A

ZeLAPOWET 4 5 W in
Nifptvay, 1e head of
the nel 1s at the bot-
tom of the lak

helow the surfage %2
ach the

water
l
wn fn}m the lake
he tunnel was be-
gun at the lower end
and driven upward un-
til only a rock curtain
615 ft. thick remained
between the tunnel
and the lake. This was
removed by a 500-1b.

0

An Inverted Treasure Ship

other boat during a dense fog, was re-
cently witnessed on San Francisco
Bay. The inverted craft was an object
of special attention because it was sup-
posed to still have bullion fo" the
amount of $30,000 on board when the
accompanying view was taken.

_ o]

blast of dynamite.
Since it would be im-
possible to remove the
broken rock after the discharge, two
ditches had been excavated across the
upper end of the tunnel, into which,
it was expected, the debris would be
washed by the first rush of water, leav-
ing a clear passage. The tunnel ran
full 1mme-:ilate]_1,r after the explosion.

LIMITS LENGTH OF TRUN
> FORTY-FIVE INCHES »1

Interstate Commerce Commis-
sidw) has approved the rule adopted by
tiN) principal railroads, limiting the
th of trunks carried free as bag-
e to 45 in. Larger trunks must
ay, for each additional inch, the rate
for 5 1Ib. of excess baggage. Trunks
more than 72 in. long need not be ac-
cepted as baggage at any rate, nor
those having more than two bulging
sides or with two bulging sides not
opposite, The rule was adopted be-
cause of the d1Fﬁcu1ty of handling the
popular “wardrobe” trunks, so con-
structed that they cannot be stacked
up in baggage cars. The rule is to
take effect only after due notice to
the traveling public has been given.

TU»,,

NAVY'S FLAG- MAKING
MENT

71
\5X ESTABLISHMEN:

AII the flags for th¢
ships are the pm Lagt

in the fag in

groun very WAl warship

uipped yith'the flag 11 nations,

to ﬂy c- monizl s when in
the wat of, th y

dressing ship.”

The buntmg comes from Massachu-
setts. Each piece must weigh 5 1b. to
every 40 yd., and must stand a weight
test of 35 Ib. to the square inch. For
testing strength of color, the fabric is
steeped in salt water for six hours and
then exposed to the sun for another six
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Making Foreign Flags at the New York MNavy Yard: The Chinese Dragon Flag
iz Seen Above and the Siamese Flag Below

hours. There is a fixed rule that all " THE GREAT BELL ON
worn-out flags must be burned. This 7 S’MDNTMARTRE

is to prevent the using for menial pur- o )

poses of material that has once been The new Sacré-Coeur Cathedral, re-
used as “the colors.2 Out of 160 cently built on the height of Mont-
varieties of flags made for the navy, 43 martre, which is the most famous
are the colors of foreign nations, of the, chalk hills of Paris, has one

ENGINE USES WASTE HEAT
‘,L\ TO INCREASE OW PDWER,

(bq ‘A new German gag] fmgine, con-
structed to ushze was e

il is anil 15 to the
fms of $tedm engines,
Fligles the scagenging
o ]
eans oftl blast
waste gaged out of the
requirement of
m can be sup-
ing to outside

raisin
blbwers 5§ ¥ increase
re pypftsive air-gas
re ers, 1s -faid to
e gr fh {t:faj The
L
%

condensing sys
Its operation |
of the enging
whij 1

cyli ) The p
the hdxiliary meffa
plied without o

SOUrces,

]

The 20-Ton Bell of the Cathedral on
Montmartre, Paris
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of the largest church bells in that
city.  This bell, which is a hand-
some example of modern bell work,
is covered with artistic scrolls and let-
tering. The weight of the bell itself
is 20 tons, and with the heavy clapper
and accessories, the entire weight sus-
pended in the tower is nearly 30 tons.

WATER TOWERS OF UNUSUAL

18 pug ﬂl; :z the design

L

@!‘ of water toWers in foreign countries

f}?/’

/

=

=

-

than in America. Of the towers shown

here, the one
having the lar-
gest diameter is

built almost en-

Water Towers of Unusual
Construction Seen in
Foreign Countries

tirely of rein-
torced concrete
and covers a

large area of ground. The tank has a
capacity of more than 500,000 gal., is
supported by pillars of solid granite

POPULAR MECHANICS

blocks and supplies water for a large
manufacturing plant in Germany.

The lower steel tower on the right
is reinforced by braces of ~ similar
material, is more than a hundred feet
high and supports a tank that hn!dq
about 264,000 gal. The tank is di-
vided into two sections, so that one
may be cleaned without mterfcrmg
with the service.

The upper tower on the right sup-
plies water for an Italian town, the
higher tank being used for SuPp]}ring
the higher portions of the town, while
the other tank serves the low-lvlng dis-
tricts. ‘These tanks are also divided
into two compartments for the purpose
of cleaning them, and, in order to pro-
tect the water against the effect of the
sun's heat, their walls are double, a
strong draft of air being forced be-
tween the walls so that the inner one
1s cooled by the evaporation of water.
The fourth tower is constructed with
six tanks connected to a number of
near-by containers and is used for the
purpose of absorbing the by-product of
coke furnaces.

SMALLER MONEY NOT TO BE
33 5?.‘ ISSUED AT PRESENT
The small-si»e

design, descri
Popular Mgch

aper money of new
in the May issue of
ics Magazine, w:ll not

er given by
on the en-

me change in the
American paper
conform more closely
ic'standards and more
nient to handle, will be made, but
not until the whole subject of currency
reform has been settled by Congress.

CA custom that is rapidly increasing
in popularity is the artificial flavoring
of watermelons by injecting a fruit
extract into the stem of the melon
while it is still green. An ordinary
hypodermic syringe is used for the
purpose.
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GATHERING GOLD FROM THE OCEAN’'S FLOOR

By FRANK PARKER STOCKBRIDGE

UNDREDS of millions of dollars

worth of gold, silver, copper and
precious stones are lyving on the bot-
tom of the sea, ready to the hand of the
first person who will devise means ol
recovering them. Inventors in every
part of the world are building sub-
marine boats, diving armor, dredging
apparatus, and other devices, solely for
the purpose of finding and bringing to
the surface these sunken treasures.

The two main problems to be solved
are those of protection against water
pressure and of providing light in
which to work. The latter problem is
more easily solved than the former.
Modern developments in electric light-
ing make 1t practically certain that
powerful searchlights can be devised
which will give sufficient illumination
for salvage operations at depths as
great as 400 ft. Divers who have been
down 150 ft. agree that even when the
sun is shining brightly, the ocean
depths are in semidarkness, which in-
creases as one descends,

The other and more serious problem
is that of pressure. The ordinary
diver's equipment depends upon a con-
stant supply of air pumped in from
above, and a rubber suit with a metal
helmet, all air-tight, or nearly so, to
keep the water from rushing in the
minute the pressure of air pumped
through the hose becomes less than the
water pressure from outside. Theo-
retically, of course, the air pressure
could be maintained at a point that
would equalize the water pressure, hut
what would become of the diver? Men
working in compressed-air caissons un-
der a pressure of 45 1b. to the square
inch are risking their lives—and 45 1b.
means a_depth of only 104 ft. of water.
At 200 ft. the water pressure is a httle
over 8614 Ib. to the square inch; at 250
ft. it is over 108 Ib.; at 300 ft. 1t is 130
Ib.—and many of the sunken treasure
ships lie at even greater depths,

Very few divers have descended as
deep as 100 ft. One adventurous young
man went down 196 ft, in Puget Sound,

but on a second attempt his helmet
was crushed by the 85-1b. water pres-
sure and he was hauled up dead. Two
English naval officers are said to have
descended 210 ft., but could remain at
that depth only a few seconds,

The problem of getting down to the
deep-lying treasure ships, therefore, is
essentially one of constructing a mech-
anism sufficiently rigid to withstand
the terrific water pressure. It must
carry its own supply of oxygen, since
any sort of flexible air tube would be
cruslied flat long before a depth ‘of 400
ft., 1s reached, and i1t must be so con-
structed that the diver inside it can
accomplish something after he reaches
the wreck, even if he can do nothing
more than attach a grappling hook to
a copper ingot.

The portable oxygen supply, orig-
mally worked out for mine-rescue ap-
paratus, has been recently adapted to
diving armor by the German inventor
of the pulmotor. The construction of
a hollow apparatus with walls braced
against tremendous pressure from
without, is even less difficult from an
engineering point of view. Modern
glass makers can furnish “bull’s-eyes”
sufficiently strong to resist a pressure
of several tons to the square inch, en-
abling the diver to see what he is
doing. The illustrations herewith
show a number of recent attempts to
combine the essential elements of a
real deep-sea diving apparatus in a
practical manner.

Muost interesting of these is the suit
of armor, constructed of one of the new
aluminum alloys, braced internally and
provided with articulating joints at the
shoulder, elbow, hip, knee and ankle,
these joints being water-tight at very
high pressure. Instead of gloves, the
ends of the arms are provided with
hooks running through stuffing boxes
so that they can be manipulated by the
hands of the diver inside the metal
sleeves. This apparatus carries its
own supply of oxygen and is intended
to be used in connection with a new

829
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Diving Apparatus Carrying Oxygen Supply

OxyceEN FLASKS ApsorPTion TUBE

Mechanism of Oxygen Diving Equipment

type of inclosed electric lights, which
may either be lowered independently
or attached to the armor. Tests of this
apparatus so far have been successful.
An apparatus constructed on the same
principle by another inventor, has been
operated successfully in 280 ft. of
water, |

An ingenious device intended to
carry two men to a depth of 400 ft. or

Dredging Ship * Lyons " Recovering Treasure from
the Wreck of * La Lutine™

more consists of a hollow steel sphere,
8 ft. in diameter. The spherical form
gives it the greatest possible resistance
to water pressure. It is equipped with
an electric motor which operates a
screw propeller and a drill.  Attached
to the device, outside of the sphere, are
eight powerful electromagnets supplied
with current through a cable from the
surface, It is the inventor's idea that
this apparatus can be lowered along-
side the hull of a steel or iron ship and,
while still suspended from above, be
manipulated into any position desired.
by means of its own propeller and rud-
der. When the ends of the magnets are
in contact with the metal side of the
ship, the current is to be switched into
the magnet coils, thus holding the
whole mechanism firmly against the
side of the wreck. The drill, operated
from within the sphere, is then to be
brought into play, to make a hole in
the steel plating of the ship, to which
pontoons, consisting of air-tight steel
cylinders, are to be firmly attached.
With a sufficient number of these pon-
toons attached to a wreck, and the
water and air exhausted from their
cylinders, it is expected that a ship of
almost any size can be floated and
towed to shallow water or a drydock.

Another tvpe of treasure-seeking de-
vice, recently patented, consists of a
steel cylinder, or tube, running ver-
tically through the hull of a steamer so
that it can be slid or telescoped down
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to the bottom of the ocean. The in-
ventor of this device believes that work
at considerable depths can be done
with it, the operators descending from
the ship through the tube to the point
where the material to be salvaged lies.

One of the most promising devices
for recovering sunken treasure is a new
type of submarine boat recently con-
structed at Los Angeles. This boat,
which has been successfully tested, is
75 ft. long, 714 ft. beam, and weighs 43
tons. Instead of storage batteries it is
operated by a gas engine which is said
to work as well submerged as on the
surface. A blower for forcing the ex-
haust gases through a wvalve in the
hull is the main element that makes
the submarine use of gas engines pos-
sible. The propellers are placed at
each side a few feet aft of the bow,
not only eliminating the tendency to
dive, but giving greater speed when
submerged than on the surface.

It is the plan of the builder of this
submarine to construct one on the same
plan, strong enough to withstand the

Novel Diving Armor to Resist Great Pressures,
and Deep- Sea Searchlight for Recovering
Sunken Treasure

pressure at a depth of 1,000 ft., with a
lifting capacity of 75 tons, and equipped
with grappling hooks and clam-shell
dredging jaws which may be operated
from within, as well as with powerful
searchlights for throwing beams of
light to the bottom of the sea. With
this boat, the inventors hope not only
to recover much of the sunken trezsure
which has already been located, but to
discover the exact whereabouts of
other sunken treasure ships, the present
position of which is not definitely
known.

The encouragement for inventors
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working along these lines is found in
the knowledge already at hand of
wrecks bearing treasure, some of which
have been sunk for hundreds of years.
In 1502, a Spanish fleet carrving quan-
tities of gold from Santo Domingo sank
off the island of Santa Lucia at an un-
known depth, in a hurricane that drove
the ships of Christopher Columbus into
a near-by harbor for safety. From then
on, for tavo centuries, the record of the
Spanish conquest of America is filled
with reports of sunken treasure ships
bearing the riches of Peru and Mexico
back to Spain.

A chest of gold containing over
$3,500,000 was accidentally dropped
overboard in a little harbor on the west
coast of Nicaragua, in March, 1578.
It is still there. When the Spanish
Armada was wrecked off the British
coast, in 1588, treasures of gold and
silver estimated at from $75,000,000 to
$100,000,000 went to the bottom with
the ships. The wrecks of many of
these Spanish galleons have been
located, and some of the treasure has
been recovered. At several points on
the Welsh and Scottish coasts, every
heavy storm washes ashore Spanish
gold coins and jewels. One of these

galleons lies off Tobermory, and divers .

who have gone down close to it report
that they can see broken treasure
chests with the gold pouring out.
Treacherous cross currents, however,
have killed every diver who has at-
tempted actually to reach the wreck,
by twisting his air hose—an accident
which the new tvpes of diving appara-
tus would be free from.

In the harbor of Vigo, Spain, lie the
wrecks of 40 ships, some of which had
just arrived from Mexico and South
America laden with gold and silver
bars, early in 1702, when they were
caught in the harbor by a fleet of
British warships, and sunk m 400 f{t.
of water. From the few that were cap-
tured, the British commander took
$5,000,000 in gold and i1t is estimated
that there is still at least $40,000,000 at
the bottom of the bay. An Italian
nobleman has made several attempts
with a diving apparatus consisting of
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an observation chamber at the lower
end of a circular steel tower to recover
some of these treasures.

In 1799, the British warship “La
Lutine” sailed from Yarmouth for Cux-
haven, carrying- treasure insured for
nearly $6,000,000, to be taken to Ger-
many for a group of English bankers.
Only two of her crew were saved when
she sank at the mouth of the Zuyder
Zee. The King of Holland, in 1800,
organized an expedition which re-
covered $278,000 from the wreck. In
1821 he renounced his claim in favor
of the King of England, who imme-
diately turned his title to the sunken
treasure over to the underwriters com-
mittee of Lloyd’s, Since then efforts
have been made from time to time to
recover this treasure. :

The main difficulty is not the depth
of water, but the sand which covers
the wreck. The sand has at times been
partially cleared away, only to be
washed up again by storms. In 1858,
divers recovered $140,000 worth of gold
from “La Lutine.” Up to 1889, about
$500,000 of this treasure had been
brought up, in bars of gold and silver
bearing the stamps of nineteen different
London bankers. Several divers have
reported that a space 12 ft. square close
to the wreck 1s paved with silver bars
wedged so tightly together that they
cannot be moved with crowbars. Two
vears ago a number of English business
men organized the National Salvage
Association and equipped a ship, the
“Lyons,” with powerful suction
dredges to recover “La Lutine’s” treas-
ure. As shown i one of the illustra-
tions, the mud and sand dredged up is
passed through screens which would
catch even a small coin, and a corps of
divers 1s kept at work whenever the
weather permits.

There are hundreds of other sunken
treasure ships the location of which is
definitely known, and thousands of
others which might be found with suit-
able submarine exploring apparatus.
The ancient Roman records tell of two
barges laden with golden vessels and
jewels which sank off the island of
Ischia, in the harbor of Naples, more
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for Seeking and Recovering Sunken Treasure

The Sliding Tube for Engine Room of New Submarine:
Work on the Ocean Showing Pump for Expelling
Fleor Waste Gases

At the Right: Spherical Diving Bell with Magnets
for Holding to Steel Ships

than two hundred years before the
Christian era, and bevond a doubt a
complete exploration of the floor of the
Mediterranean would bring to licht un-
told millions in ancient treasures. And
even in these days, treasure ships still
sink, The steamer “Golden Gate"” lies
at the bottom of the Pacific off Man-
zamllo, Mexico, with $7,600,000 in gold
on board, all in one big express safe,
waiting for the diver's grappling hooks.
The Canadian Pacific  steamship
“Islander” lies in 180 ft. of water off
Juneaun, Alaska, with a large cargo of
bullion. The old wooden lake freighter
“Pewabic” has been lying sixty vears
in a little over 200 ft. of water in Lake
Huron, with $500,000 in copper ingots

]
. . k Raised ir Cyli
in her hold; the “San Pedm," in Cum- Wrec 5'.:!.2? b;r ﬂiﬁmﬁ Air Cylinders ‘g |
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ana Bay, Venezuela, is reported to
have had $2,000,000 in gold and silver
on board, while the steamer “Lexing-
ton” carried $300,000 in coin to the
bottom of Long Island Sound. And
these are only a few of the known
wrecks worth going after.

Probably no diver will ever reach
the wreck of the “Titanic,” which lies
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two miles deep in mid-Atlantic, where
the water pressure reaches the tremen-
dous force of 4,574 1b. to the square
inch, but it is easily possible that some
of the inventors now working on the
main problems involved will reap in-
calculable riches from wrecks yet to be
discovered at depths of a thousand feet
or more. :

MACHINE THAT BALES SCRAP
\ . IRON

A unique machine for pressing scrap
metal of all kinds into easily transport-

s

EW FUEL FOR MOTOR
VEHICLES

A new fuel for motor vehicles, whight,
is claimed to be equal i not superior tn

beeny invented. This
subsfitute for gasaline,
» a8 bean gwen

the néfne] o pa.r l"
made fro e 103

a chemical Wt Lgs
with unﬁ: use of heat_.
] sald that the fuel-

ctically, odorless,
Qﬁ keless
the en—

gine as quickly swhen
gasoline is used, an&
also - evaporates less.:
1 than

Courtesy Die Export Woche, Germany

Compressing Scrap Iron into Bales i ﬂ.l’
rburﬁtﬂr
a{l]ustment or altefation is nec sar

erilul Machine

QE: in Germany.
When the press proper is filled with
iron the cover is mechanically closed
and sufficient pressure is exerted
against the side to reduce the loosely
piled volume of metal-to a compact
mass. The compression 1s accom-
plished in about one minute, the power
being supplied by motors installed in
the cabin and operated by one man.
The size of the bales, which range in
weight from 2,000 to 2,600 b, is about
2 by 214 by 5 feet,

(Sand for concrete is being shipped
from Seattle to Honolulu.

he used

the engine, or any of the mechams
either car or motorcycle, and that 11:5
use will not cause the machinery to
wear out rapidly.

SUPPLYING THE ISTHMUS

N (YW 1TH WATER

lan§ for a permanent uater supply
fo ific e ’g Panama
Cana adt afigh approved.

estimated that m ofder®to pro-
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The plans contemplate the use of the
Rio Grande reservoir and raising the il ~
dam 27 ft. above its present crest. An \ :
auxiliary supply will be secured from

the Camacho reservoir and possibly
from Gatun Lake. The most modern
purification plant will be installed. It
is found that the stream waters of the
Isthmus yield readily to aeration and
aluminum-sulphate treatment followed
by sedimentation and sand filtration,
and for this reason it is not expected
that the problem of purification wil
prove a difficult one. *

,b’%'RENCH BUILDER ERECTS
'b% HOUSE AROUND TREE

Because Victor Hugo had planted

it, a Paris apartment-house builder = g :
caused a seven-story building to be ;IPHH:;?L“% i S‘E'; o "‘;"’nlﬂ“ %
built around a tree, which is nothing in tﬁ‘e case oI neighboring buildings.
but a dead trunk a few feet from the It is estimated that the owner's respect

sidewalk, instead of bringing the entire for the celebrated author has cost him
front of the structure to the street line several thousand dollars,

_:f;hwgr-:}h__ S
TWO-WHEELED TRACTOR AIDS IN MANY WAYS

A gasoline-engine tractor which can separators, grindstones or other imple-
be put to many uses on the farm has ments. The engine is a single-cylinder
been placed on the market in this coun- air-cooled power plant and the drive is

try. The machine md obtaine throu&a steel worm to-y
?ﬂqyu | ;7% CoaTly - *'

Tractor, with Cultivating Tool ._ri\
i

Attached, Operating Corn Mill e : .l

contrivance which may be used with bronze gear. The gauge between the
cultivator tools of standard design in°~ wheels i1s adjustable from 26 to 42 in.
the fields, or connected, by means of The speed is regulated by an adjust-
a belt, to pumps, wood saws, cream able governor, inclosed in an oil bath.



. 836
% ELECTRIC LOADER FOR COAL
B WAGONS

,'?his portable wagon loader, designed
. especially for the handling of coal, is

%ﬁ‘-pushed into operative position by

A Portable Wagon Loader Which Screens and Bags

hand, but its conveyor and other
mechanisms are driven by an electric
motor. The machine screens, bags and
loads, the material being carried to the
top, from which it {falls onto the
screens, by means of the conveyor

d’u‘:kﬁ{fl A G ol PP

SIGNALS BY

4}% NIGHT-TIME
WI

q’he avaljODb:s
hich provides the country east of the
ocky Mountains with standard time,
be extended to include every day

6 Sﬂjfﬁ)he year, and in addition a second
signal will be made every night at 10
o'clock, seventy-fifth meridian time.

The night signal will be automatically
repeated by the Naval Radio Station

at Arlington, reaching remote parts of
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the Atlantic Ocean, the Gulf of Mex-
ico, and the Caribbean Sea, as well as
far inland. This service is expected
to be of the greatest assistance to ships
at sea.

LOADING AUTOMOBILES 'L
INTO FREIGHT CARS qu

A predicted famine in freight cars
for the months of April 4
sulted in sg

c ns_ms A Gohavdt £
lt‘w‘ RWitTes fﬂl’ qmck load
the concerns, fominstancg;, ek
pended 60, i]ﬂl] for a nem%i o éﬁf,
1 ks , lewel with the tracks

port 1 nn concrete piers. The
tream of finished cars coming
uut Uf the f d to the

tory
loading she e% of two large
hydraulic el % which lift two cars
Autgmobiles are loaded into

at a time.

cars on both (sides of the platform.
By double-decking the interior of the
freight cars, six automobiles were
shipped in ach.

DEVICE TESTS STICKINESS

kD2,
A deVice 1dr testin

road oil, invented b

H-fs Caiﬁn?di}glnﬁ E ﬂmissic}n&’r

ized the metl L
of  purchasing
the oil used by
that body in the
construction of
highways. The
o1 d specifica-
tions for road oil
called only for a
certain per cent
of asphalt. Later
a certain per cent
of cohesiveness
was added as a
requisite.  Since
this device was
invented the
commission has been using adhesive-
ness or stickiness as the basis for its

pur aseim
ﬁl fo p
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The device is a simple one, and its
purpose is to demonstrate the ability
of the oil to bind foreign substances.
It consists of a hollow brass cylinder,
20 in. in diameter and 6 in. long,
through which a stream of water,
at the desired temperature, 1s rumn.
Around the cylinder 1s fitted a brass
ring, 3 in, wide and of a diameter suffi-
cient to leave a space of 5/1000 in.
between it and the cylinder. A weight
i1s hung from this ring by means of a
cord, the weight, in this instance, being
a bucket weighing a little more than
614 1b. In making the test, the cylinder
1s heated by running water at a tem-
perature of 77 deg. F: through it. Then
the cylinder is coated with oil, and the
string  suspending the weight 1s
wrapped around the cylinder three
times. The number of seconds it takes
to pull the ring around the cylinder
three times determines the relative
stickiness of the oil.

The inventor of the device says he
has noted a vast difference in the sticki-
ness of oil having about the same
asphaltic content and the same amount
of cohesiveness, the range being from
6 to 1,000 seconds in the unwinding of
the cord.

DEPOSIT OF FULLER'S EARTH
?)g (- ha .IN PANAMA

An extensive deposit

has been discdyeged

Zone ,on | i
Sta 7 : f
posif lies in its Jqcation on the [zz &)

(Gatun Lake co r shipment.

'Emegbg)

Fuller’s earth is pow in¢ported into the
United e m England, where
the largi% gepnsits have heretofore

been found. It is used in the manu-
facture of woolen goods and in remov-
ing grease from fabrics of wool.

(U The sovereign princes of India are
fast abandoning their gorgeous equi-
pages of state and resorting to motor
cars made in the United States, be-
cause of the increased convenience and
gaving in time.
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NORTHWESTERN INDIANS USE
&_HOLLOW—PDST TOMBS
e method of burial of the Indian

of British Columbia is one of the most
interesting usages of the North Ameri-

The mb
i) odies o

:-.u]lﬂn or n i:'lI me icine
g‘l"-’EI’l ) K
part o ]I} pust 1s carved to
resent thé figu

of a ma
is placed uans
trance being thfough an op

n_
ing in the
hack, which i1s then boar up. The

earth-covered “roof” of the strange
sepulchre is merely ornamental,

flew 190
(118 mi.) in 1 hr., Mar. 6, 1913,

CGuillaux, a French airman,
km.
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SOME LESSONS FROM THE OMAHA TORNADO

NE hundred and forty persons

" were killed, more than two thou-
sand homes destroved, and property
damage estimated at nearly $7,000,000
was done in the city of Omaha alone
by the tornado of Easter Sunday,
March 23, 1913, Six separate torna-
does that swept across Nebraska, lowa,
Illmots, Missouri and Indiana on that
date killed more than 200 persons and
rendered thousands homeless, but the
principal damage was in and adjacent
to Omaha.

While some of the houses that were
wrecked were the homes of wealthy
people, most of them belonged to poor
families who were rendered practically
destitute by the disaster. In view of
this condition, the business men of
Omaha quickly raised a subscription
fund of several hundreds of thousands
of dollars to be loaned to the needy
for the rebuilding of their homes at
low interest rates and without regard
to security, and, in addition, the county
was authorized to issue bonds for
51,000,000 for the purpose of giving
the sufferers, as far as possible, the
value of their possessions lost by the
storm.

Investigations by a building expert
as to why some buildings withstood
the force of the whirling wind cloud,
revolving at a speed almost impossible
to compute, while most of those in
its path were completely destroyed,
justify the conclusion that the con-
struction of tornado-proof dwellings is
not difficult, but is merely a matter of
somewhat better workmanship than is
ordinarily put into cheap buildings.

The recommendations as to the con-
struction of ordinary frame houses re-
sulting from this investigation are as
follows :

“Studdings, partitions and rafters
should be of 2 by G-in. lumber instead
of 2 by 4-in., as 1s commonly used.

“Floor joists never should be more
than 16 in. apart and preferably only
1 foot.

“Eight

By Sl L B e T L e
> P 5;/@/ >

e,

i

/A

hundred pounds of nails

should be used instead of the 400 Ib.
usually deemed sufficient,

“Side sheathings should be 8-in. lum-
ber fastened on 2 by 6-in. studding
with two nails in each stud.

“Floor joists should be 2 by 12 in,,
and the top floor in attic houses not
smaller than 2 by 8 inches,

“Extra 2 by 6-in. rafters should be
inserted, joining the main rafters in
the middle and running at right angles
to the top-floor joists.

“Framework should be anchored to
foundations with huge bolts, laid 2
ft. deep in foundation and bolted on
the upper side of heavy timbers placed
across the floor joists, These bolts
should be placed every 4 ft. around
the house.

“Window sashes should
smaller than 114 inches.

“Wide, overhanging roofs should be
avoided. The roof never should over-
hang more than 6 inches.”

Near Twenty-fourth and Lake
Streets the only (welling standing
within six blocks was one built after
the construction outlined above. Other
houses, in which 2 by 4-in. studding
was used, were torn and twisted into
absolute demolition,

The extra cost of a tornado-proof
dwelling should not be more than $350
or $400, according to the report. Most
of this is represented by added labor
cost.

The Trinity Methodist Church was
almost totally destroyed. Its walls
were of brick bound by lime mortar.
A portion of the roof which did not
fall was of heavy hardwood, joined by
mortise work and heavy spiking, The
portion which fell was of 2 by 6-in.
lumber secured by three nails in each
end—six nails would have held the roof
and the walls would not have collapsed.

The 1%-in. brick walls of the Ply-
mouth Congregational Church crum-
bled like paper. Lime mortar was used.

The million-dollar Joslyn Castle
stood directly in the path of the storm.
The solid brickwork under the stone

not be

-
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veneer clung together like rock—it was
laid in cement.

The Webster telephone exchange
barely was damaged. Its walls were
13 in. thick, but the bricks were laid in
cement nmrtar and were tied at regular
intervals with bricks laid crossways.

The Sacred Heart Convent was de-
stroved. Its 17-in. brick walls were
laid with lime mortar.

Windows also are a large factor in
the destruction of buildings by storm.
A wide plate glass in a garage was
blown in and then the roof was lifted
off. An entire section of the wall was
carried away clinging together like a
solid slab of rock. It was laid in ce-
ment, But the plant of the Omaha
Light and Power Company, directly

POPULAR MECHANICS

in the storm, was not damaged, Its
windows were of 8 by 10-in. wire glass
—none was broken and the square
brick building came through the
twister unharmed.

““There are no freak tricks in a tor-
nado,” the report says. “Its freakish-
ness is due either to the good or bad
construction of buildings. And all can
be made to withstand any storm—
brick and stone walls should be laid
in cement mortar. Lime mortar crum-
bles too easily.

“The safest place to go in a tornado
depends on the kind of building. In
frame, stucco or veneered houses, run
for the basement, In brick houses,
stay out of the basement. That's where
the bricks fall.”

COW FASTENS OWN HEAD

INSIDE APPLE BARREL '5%

In order to secure a savory meal, a
California cow thrust her head into a
partly filled 1-‘111-:_11),:!' apples one night.

iy

A Barrel-Headed Cow

The animal’s long horns penetrated the
side of the barrel, however, and her
head became securely fastened. The
cow was found, next morning, fully
half a mile away from the spot where
the barrel had been standing. The use
of a saw was necessary before the ani-
mal could be freed.

TOMOBILES UPHOLSTERED
""WITH SPUN GLA: GLASS / .

n En{
/l'uc %: an
are scarcely .
-E}r ¥ By the ac-
1s thread is said to
r and ﬁnnf:it aif /any

| thls. artifi

T.itlll] i'-lt o
he made B
other

ducing
claimed

of :[T‘ti‘i
The ek

silk.yThe coft¥of ipro-
' ne f it 1is
ffourth the cost
from cellulose.
bustible, very
resistan acids, alcohpl

:L?mh anedd// / 3

GERMAN MOTOR-PROPELLED
LIGHTSHIP .
THSE German  lightship, recently
]ﬂnui on duty at the mouth of the
River Elbe on the North Sea, is a con-
siderable departure from customary
lightship construction, in that she is
built on lines rewemhlmg a yacht, and
is provided with power in the form of
internal-combustion engines, which
give her a speed of between 10 and 11
miles an hour.

The ordinary type of lightship, par-

c!nth l"-: mnce
to moggtu




A Yachtlike, Motor-Powered German Lightship

ticularly in European waters, is a bluff-
nosed, almost barrel-shaped * vessel,
having no propulsion means, W hen
this type of lightship is once moored
she has to stay moored, no matter what
goes wrong, until a tender or some-
other power vessel appears on the
scene, If she drags or breaks her cable
she has no chance of regaining the
mooring. The motor-propelled light-
ship, on the other hand, can take care
of herself if trouble occurs. She may
also ease the strain in her cable during
a gale by starting her engines and

driv m_,a,head a little.

?7 Iﬁ»t':']-ETE'(JRITEE‘::r MAKE AIR

U KES i'
€ suffestion tfid.lf ﬂw exl}aualmn

of meteorites cause air quakes comes
from no less an authority than W, F.
Denning, the astronomer. The explo-
sion of meteorites is sometimes audible.
A large meteorite, falling near Hol-
brook, Ariz., and recorded by Prof. W.
M. Foote, broke up with a loud noise
that lasted half a minute or more.
More than 14,000 fragments were scat-
tered over a stretch of three miles.
Such an explosgion in the air would
send out air quakes for long distances.

RAILROAD CRANE HAS A
SEVENTY-FOOT BOOM
A boom 70 it. long on a railroad

crane is exceptional, but such an ap-
paratus 1s being

used for lifting
cement on the
Panama Canal
Originally, this
crane had a boom
only 30 it in
length, with a lift-

ing capacity of 20
tons. The capacity
of the T0-ft. boom
i1s only 7 tons.

Railroad Crane with 70-Ft. Boom Used on Panama
Canal Construction Work
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has perfected a general-service car for
which the advantage is claimed that it
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THREE-PURPOSE AUTOMOBILE

WBZEN DESIGNED
n ricdn- a obile” desiéne

its base are mechanisms for working
the eyes, eyelids, head, mouth, arms,
tnd the hands and |1I1"’L‘1'R Fourteen

arts may be wwrke:l at once,
600 different positions may be
two phono-

iced. In addition,

Three Styles of Motor Cars Incorporated in a New Convertible Design of Automobile

rcan be used for three distinct purposes
through the convertibility of an adjust-
able bady. By pushing or pulling the
longitudinally sliding body, a conven-
tional two-seated roadster, a tnurmg
car, or a light delivery vehicle, is ob-
tained without the addition or removal
of any fittings or parts.

A FRENCH TALKINq? %
AUTOMATON *

A new French talking automaton,
just placed on the market, is said to

French Automaton which
Talks, Sings and Takes
Many

€ a great improvement over previous
utomatons of this kind. Located 1n

AR E

Postures

graphs are incorporated, one for talk-
ing and the other for singing, so that
they can be put on in turn.

This automaton is especially de-
signed for advertising purposes, It
can, for instance, be dressed as a cook
and placed behind a table bearing food
products. Or it may be placed in
front of a store to hand advertising
matter to passers-by, and at the same
time proclaim the value of the wares
and invite persons to enter. The
mechanisms are operated by an elec-
tric motor, also concealed in the base.

j “'.}E t-._}t ] i_-""{ -
L |

ST. PETERSEURQ___BAILRGA—Dg

3 725TO BE ELECTRIFIED

Plans have IMf{w the elec-
tpficatioagof all railroad lines in the
1Cj it}f\y St. Pgtersburg, Ruhla the
necassafs by a
hydroelectrig falls
of the Valk he transmis-
sion lines v : Bt at gy volt-
age of 400,000. This has Fitated
the designing of apparatus of aApecial
kind. Tests will be conducted on
short lines of road before the final
adoption of the plan.

plant utilij
LyRiver.

“MAUD HEATH'S CAUSEWAY,” (Iq

AN EARLY GOOD ROAD 4

Probably the earliest recorded in-
stance of a perpetual endowment for
the maintenance of a country road re-
lates to a thoroughfare connecting four
parishes in North Wilts, England.
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e enduwm&nt for the
constructign and main-
this cause-
more correctly
“caugey,” a rd de-
rived| from twe&|French,
meanmg a pifhed road,
was m 450 wears
ago by MAud Heath, a

ket woman wh::n

on a farm near
renthill. She experi-
enced¥ so much diffi-

culty in conveying her
eggs, butter and chick-
ens over the 414 miles of swampy road
from her farmfto the market at Chip-
penham that she resolved to devote
the savings of her life to the providing
of a sound footing for her successors
for all time to come. In memory of

A Section of Maud Heath’s Causeway

the woman's _ -
foresight and SIS _ e
public spirit in The Monument
this and other ways, a monument was
erected in 1838 by appreciative citizens
of the locality in which she lived.

WILD ANIMALS TRAINEE AS HYDRO-AEROPLANE SHAPED

MOTION-PICTURE ACTORS
inhabited

ies, many
tained for

A jungle of several
by wild animals of all dbp
of which are already
the parts they ar

57/[ LIKE MOTORBOAT

One of the most substantial-appear-
ing hydro-aeroplanes yet evolved, as re-
gards the boat portion of the machine,

as nmtmn-lmm -

maintain 1 LLos An- >
geles b the big
Americ m-{iroducing 2
. Tt i¥irftended to
the ac r¢ and ac-

datldhbntll the mo-

ngle will form

tion-picture

the st single collection

of w imals 3 the world : —
and Within be, and

now is, f atter, en-

acted m y spfring ﬁnes A big ele-
phant najked “Todd for instance,

the riperfor ]m cata]umrued
st in th
{Hc uring l'ns

in which Tod-

andermg in the for-

est, finds the heroine lying exhausted

on the ground, and, kneeling, lifts her

to his back and gallant]v carries her to
safety.

All the animals are as conscientious-
ly trained to do acts for the motion-
picture camera as are the trained ani-
mals. of a circus.

A German H

Iydm-.ﬁ._ern;;hnt with a Main Float
Similar to a Racing Motorboat

is the German ' air-and-water craft
shown in the accompanying illustra-
tion. The main float or pontoon, if
shown alone, would be unquestionably
taken for a ra-::mg motorboat, for the
lines of its hull are similar, the deck is °
completely covered over, with the en-
eine inside, and the only open space i1s
a wide seat ‘at the stern, in which the
airman and his passenger are seated in
the same manner as the pilot and
mechanician of a racing motorboat, pro-
tected by a spray hood.




BAGGAGE CONVEYORS ON
\X'Lo\ STEAMSHIP PIERS
'}) Several of the piers used by the

transatlantic liners sailing from New
York are equipped with electric bag-
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DANGER FOR RAILROADS IN
5-{0 AUTO TAIL LIGHTS

The red light as a signal on the rear
of automobiles is an annoyance tguéi
road men, if not a real danger
ing toa comm

resenting ,the

tive engingdrs operat-
ing traipy"in the New
Engl States. This
¢ yUltee has asked
t'] Massachusetts
Hi r G g}lissien
to change ti}%red light
onaufipmobiles to
white, some other
color used in rail-
roagi There are
ma places, particu-
larly in Massachusetts,
w here highways run
parallel with railroad
tracks. It is not an in-

Baggage Cnmre‘;n-r and Stairways on One of the

ransatlantic Piers

gage conveyors for elevating and low-
ering baggage to and from the dock or
street level to the steamer floor of the
wharf houses, whence gangways ex-
tend to the upper decks of the steam-
ships. At the Cunard pier, for in-
stance, the conveyor runs up alongside
the double stairway provided for the
passengers. These conveyors are of
the reversible type, elevating cabin
baggage for outgoing steamers, and
conveying it from the upper to the
lower floor when steamers are discharg-
ing after a voyage.

t

e D
EP

a depth of

lin 5]1&% the

deepes mingy/of Mhe Vylitwaters-

rand pSo ifh. Considdying the

iform \incre in temper-

e in thlis shaft anuh fact that

ere are apparently mechanical
barriers, it is believed that mining can

be carried on at @\pficfit at a depth as
deepest metal
areyin Michigan.

SOUTH AFRICA
%ﬁ\‘lﬂ A MILE

Ore is bein

great as 8,000 ft
mines in the wor

s ATH 102 Ao

0 —
.‘ NI 128 1;2_
=N e S #le e

L i b, L [ s

R S -

frequent occurrence for
an engineer to see a
red light when the train is running
around a curve and jam on his emer-
gency brakes to bring the train to a
quick stop, only to have the red light
move away on the back of an automo-

bile. wm

AV TED MATJ‘)RES FOR
[

%3¢ y 5 BEDS |

A ventilated bed mattresf§ which has=
holes on the sides for automatically in-
suring a free circulation of air through
every part of the mattress, thus keep-
ing it in a sanitary condition, is being

manufactured. This mattress has more

than 1,000 separate spiral springs,
- =

v/y/- = i - H\"“--\.:-‘_\_‘

A Comiortable ~—
and Sanitary Mattress
with 1,000 Springs

which vield to every Jine of the body

and conigrm to eyery/chang , 5 y

ed position
f. o ML

-




POPULAR MECHANICS 845
A MODERATE-PRICED COTTAGE
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KITCHEN i BED ROOM
LIVING ROOM
PAMTET CLOSET

DINING ROOM
PORCH

E. F. Lange, Architect, Philadelphin, Pa.

With a 26-ft. frantage, the depth of this moderate-priced cottage

measures 12 ft. by 13 ft. 6 in., the dining room 10 ft. by 12 ft. 6 in,
Interesting features are the location of the dining room at the

front of the house, and the stairway leading directly up from the living room.

10 ft. 6 In. In Its longest dimension,

BATH ROOM

BEDROOM

is 24 fi. The living room
Each of the four bedrooms is

q_UTTER FROM PASTEURIZED
13 SWEET CREAM FOR NAVY

Tests made for the navy, by the
United States Department of Agricul-
ture, of butter that had been kept in
cold storage for from 7 to 10 months,
demonstrated that an extra quality of
l}uttsr made from pasteurized

J/\Lao

cream does not deteriorate in any re-
spect when properly packed and stored.
This butter was packed in 5-lb. tins,
lacquered both inside and out, and
hermetically sealed. No preservative
except common salt was used. It was
the product of creameries located in
California, Minnesota and Pennsyl-
vania. - ‘
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¢4 MORRIS-CHAIR COMFORT

,,1'6 FOR MOTORCYCLISTS.

A combination extra seat for motor-
. cycles that may be used for carrying
a passenger, or raised up to form a back

for seat fhas on the

P
market. TLhe cz which js refidily at-
tached t y Etagdgrddmbtorcycle,
provides an/excellent back rest for the

driver when raise an ight posi-
tion, and may als&h til%ﬂ a bag-

gage carrier.

REVENUE-CUTTER SERVICE
- SAVES ITS COST

The U. S. Rev

75°

seldom heard the impor-
tant sea and the pop-
ular im it devoted
i reventipiyof smug-

s a matter of %?t e service

fie revenue cutters\ant their crews

s a wide range ob hazardous and
exciting duties. a}n the last fiscal year
the ships and mpefi of the service saved
106 perm_uw]‘(hm drowning ; assisted
and cared fof 275 sailors, and others,
in di wrecks or
other, Wishaps at sea; rendered as-
1§ to 260 vessels with 2,212 per-
“soms) on board, and valued with their
cargoes, at $10,545,573 ; removed or de-

rgss  because of

——

= Yhpe

POPULAR MECHANICS

stroyed 45 derelicts floating at sea and
menacing life, and recovered and de-
livered to their owners other abandoned
ships valued at $166,175. Judged by
the returns in dollars and cents alone,
the revenue-cutter service saved prop-
erty valued at more than $4 for every
$1 spent by the government in its
maimntenance,

FRENCH GOVERNMENT WILL
HAVE 35 MORE DIRIGIBLES

French government\ has ap-
thorized the® purchase ,of 35 \dipzble
balloons, each having
about 700,008 cu. ft.

, Tor work in

copmgction

are| to (be ts,
s ommang the we diter-
raniean, Algeriayand . One will
be on the ang ast and three
within reach North Sea. These

dirigibles will'be much larger than any
now under French control, and as large
as all but one of the German military
dirigibles.

PARCEL-POST BAG FOR
”j c;' MANY PURPOSES

he parcel-post bag here shown may
be used for sending a variety of articles,
including laundry, dressed chicke&s
and fruit, safely R
through the
mails. The pouch
is made of strong
cotton cloth,
with stout tie
string and tough
address tag se-
curely attached
to one end.

(The sailing
ship “Seal,” built
103 years ago in
Southampton,
Eng., sailed re-
cently from Bid-
deford, Eng., for
Durban, South
Africa, a distance of about 6,000 miles.
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LONG-LIVED MOTOR TRUCKS

D
milea
of more than

—an

miles per

year, or about 130 /miles per day.
Three motor trucks Yn Wilkesbarre,

from 98,000 to 175,-
£t1ll in active service,

motor truc ﬁilt in
5,000

overed ~ore 21 :
1 er ‘repairs than
r is apparently in

ondition as frhen it was built.

wiea.

ORNAMENTAL METAL MOLD-
ING FOR ELECTRIC WIRING

A practical and, in some of its
_ornamental fixture for indoor

4 electrical wiring,
' to take the place
of tubing and
other devices,
has been brought
out recently by
a German firm.
It is made in sec-
tions and con-
sists of two parts, one adapted to be
affixed to the wall and providing two
compartments for wires; the other, a
cover or cap, to be snapped on when
the wires have been laid in.

The material used is sheet metal and
the device can be had in various fin-
ishes to correspond with other elec-
trical fixtures in a home, thus being
serviceable also as a picture molding,
without offense to the eve. To the elec-
trician it should appeal by the ease with
which it may be applied to or removed
from the wall, as a glance at the accom-
panying sketch will show, and because
the cover can be taken off to bare the
wires for inspection or repair, Another
advantage of this fixture 1s that the in-
sulation of wires is safe from the dam-
age which often results in drawing
them through tubes., Over the wooden
strips of somewhat similar pattern, it
has the advantage of being fireproof.

w (1 2.0 STILL IN SERVI p
There is peing uged - mgtoy, %nstead of the stationary shelves
.{Q.,am h3¥4n three usually found in the lower part, the
tpin

platters, serving dishes, plates, and the
like.

liF&LEL R,j‘
n 5 :. f YPIRES &DM
4 W&M for filled
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SIDEBOARD WITH SLIDING
RACKS FOR SILVER

central portion of this sideboard is

Pl
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Ingenious Small-Drawer Arrangement for Sideboards

provided with four shiding racks, par-
ticularly designed for such silver as

BOOT FOR AUTO

tires, fitting snugly andAffmly ov
large cuts and 3 3(9 ..4*2,‘3”%

preventing the __

filler from com-
ing out, is shown
in this drawing.
T h e viselike at-
taching plates
can be drawn
together with
great force by
means of a clamp, thus eliminating
the necessity of deflating the tire while
applying the boot. '

CA movement is on foot to use the
Panama Canal construction equipment
for the digging of a 1,000-mile irriga-
tion ditch through western Nebraska
and Kansas.
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F_g?:_r
| st Switchboard Lights: Operator Plug 2 I

The SubscriberColls;aSmallLam

CollingNumber. Ex

inguishing Lisrht.

Operator Plugs Called Number; Bell
Ringsand Switchbosard LampLights
end Burns Until Subscriber Answers.

[| Subscribersin Communication

With Each Other.

Subscribers Hung

Up Receivers;
Lamps at Switchboard Light and |
Burn Until Operstor Withdraws Plugs:

S

WHAT HAPPENS
WHEN YOU CALL
“CENTRAL”

Just what occurs
in the (telephone com-

s

pany’s \?Srﬂh'l'i's‘]mg_nt i

when one calls for and
obtains a telephone
connection is to most
of us a mystery which
the illustrations on this
and the opposite page
go far to clear up. In-
cidentally, a study of
the complicated proc-
ess of “getting a num-
ber” may serve to make
one less impatient at
delay or occasional
mistakes on the opera-
tor’s part.

The illustrations on
this page show what
occurs when the call is
for a subscriber whose
phone is connected
with the same ex-
change as that of the
“party” calling. On the
opposite  page  are
shown the operations
necessary to estab-
lish communication be-
tween subscribers con-
nected with different
exchanges.

(The hairlike tips of
the heads of grain,
often called “beard,”
and like formations on
plants and trees, act as
outlets for the earth’s
electricity, causing
them to be always sur-
rounded by a static
charge, according to a
Finnish scientist. This,
he claims, has a bene-
ficial influence on the
growth of the plant,
and explains why there
are large quantities of
ozone in pine forests.
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Subscriber Lifts
Recelver and Ling
Leamp Lights,

Operator Anawers
and Light Goes
Out.

Subscriber Calis for
Number On Another
Switchboaord; First

Operator CallsHer Co-
orker ot the other
Board by Pushing Prop-
er Buttonand Repeats
Number Called by Subscriber

Second Operator, Finding
Called Number Not Busy,
Connegcts Trunk Line
With Called Number,
Ringing Second Subseri-
beraBellond Gives Nume
berof Trunk Line Used to
First Operator,Who Con-
nects Her Subscriber

Subscribersin Com-
municationWithEach
Otherand Operators

He-nd)r forAnother Call,

Subscribers HangUp
Their Receivers; Eﬁ!'wa
Lamps onSwitchboard
of First Operator

Light and She Removes
Plugs,Thus Breah-

ing the Clrcult.

Breoking Connection

by First Operator Caus

es LampofConnect- o
ingTrunkon Second S
Boord tolight and 11

Second Operator Re-
movesPlu 'FrornTrun)]

Line Used,Thua Clear-
ling Latter for NextCall

13

TrunhLine and Oper-
stors Again Reedy for
hﬂﬂ‘ﬂ“r Call.
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POLE’ANCHOR THAT CAN BE
& DRIVEN INTO POSITION

An anchor for telephone poles that

can be driven into the ground without
digging a hole, and which requires

No Digging Required tn Install This Anchor

5 t:me
rgt“ésta tith, has been plac th
arket. The top of thﬁ ?;Br
prqulde with %{)ie in an iron
laced turning the anchor

the bIadea
device has

wo jaws are forc part like
ship E?‘pé after the
drivefi to the required
depth.

| ELECTRIC-LﬂMw
n (V BROKENIN WA

That the filaments in®ele
bulbs may be broken by
bulbs with a_feathe
discovered py a pgerigs of t | con-
ducted for ‘tq p\:‘;pos of mmmg
th usenof tite short Jife of incandes-
' S furnm to an eastern
The am the breakage

i 0
was ﬂSCf_‘,

by putting a number
of new I in circuit and after
brushing t with a feather duster,

turning on the current, when several
of the filaments immedlately broke.

POPULAR MECHANICS

In another set of lamps wiped with a
cloth, instead of the duster, there was
no breakage, indicating that the
trouble was due to the action of static
electricity produced by the {eathers
rubbing on the glass bulbs.

IRRIGATION AND RAILROAD

) | 43?FOR SAHARA DESERT

The government of West French
Africa is planning the irrigation of a

| large part of the Desert of Sahara and

conn 1
;ﬂ;y s been found .
river \I!ger an be diverted

and regulated to supply water to a very
large desert area, arrd that the project
will be much easier to carry out than
the irrigation of Upper Egypt now

being undertaken under British direc- !
tion. The upper Senegal River can '
also be used for irrigating purposes and ‘
a rich agricultural territory created out

of what is now a desert waste.

LOCKING UP THE SPARK

2x B e lA

Among th rous devices for
thief-proofing automaobiles is a locking
arrange - b 0‘
ment which\ )

shuts off the gas-
oline when the
key is turned in
a Yale lock, and
also disconnects
the battery and
the magneto, so
that neither fuel

nor spark can be
supplied to the #
motor,

e~

CThe hawklik ;
turtle of West GAETElﬁm
Indian waters -0
supplies the tor-
toise shell of

thickness and markings.
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ARMOR-PROTECTED HOSE
1 ELIMINATES KINKING

A type of flexible hose, designed tg
overcome thg comm
kink, has been

pr Yy ;e

of (/¥piral ribb e latter restricts
the curvature, fand sharp bends are
eliminated. The edges of the metal
interlock to assist in the protection of
the rubber. This type of hose is fur-

nished in any outside diameter up to
12 inches.

i TRIANS § 2
Min the Schoéneberg land Charlotten-
buirg residential dist¥icts of Berlin

pedestrians now
have to heed po-
lice regulations
In going across
streets, It has
not been felt nec-
essary to compel
crossing only at
corners, as 1s be-
ing advocated in
‘som e American
cities,but di-

absolutely pro-

2]

agonal is

: crossing
hibited, Pedestrians must, on leaving
one curb, go directly across.

S

A FOLDING SCAFFOLD FOR,b

@A SMALL SPACES 1, gq
improved typerof foldidg scaffold
in,pl

re every
S7an impbrtant_

has been designed by an Englishman.
~RThe scaffold or trestlework is mounted
upon a square framework, each corner
of which is provided with a suitable
caster, so that the device may readily
be moved over the floor. The scaffold
%is quickly set up and attached to the
carriage by setscrews, and the sliding

=

3w

851

L

section 1s easily raised to the height re-
quired to reach the work to be done.

A Handy Folding Scaffold for the Home

It is possible to use the trestle singly,
as shown, or in pairs connected with
scaffold boards and partition rails,

A COMBINATION KNIFE FOR
3485 CAMPERS

The combination of useful articles
for campers here shown comprises a
knife, fork and spoon constructed on
the principle of a pocketknife, each
half of which may be used separately
and at the same time as the other.
The handy device is made of nickel-

\

Campers

plated metal, except the knife blade
which 1s of steel, and the article whe
folded measures only 3%; by 34 inches.




This type of soft rubber ring, which
has been de-
signed for plac-
ing upon the
hardrubber
rings attached to
each end of the

writer roll-
)g' cents the
op from

J Rubber Thumb Ring for

nd in-

Typewriter Rollers av B
ciency by giving

increased lever- }
age on the roller.
This baby

scale is for the\} R e
mother who

wants to know 3
exactly how
much her baby

gaining in
weight. The

QBnbr Scalz for the
\Attennvt Mother

scale weighs up
to 24 1b, by
ounces, is easily
operated and is
finished in white
enamel. The wil-
low basket is se-
curely fastened
to the platform.

An ornamental
bottle stopper
recently invented
is provided at
the top with a
cup-shaped rim designed to take up the
last drops from
the bottle’s
mottth when the
liquid is poured,
and thus prevent
dripping or trick-
ling down the
side of the
bottle.

A bread toast-
er recently
placed on the
market is cir-
cular in shape, has a perforated metal

AT forolon &

A Wine- Bottle
Stopper that
Prevents
Spilling

A Bread Toaster
for Use owver
Hot Flames

POPULAR MECHANI ’? ©
HANDY LITTLE THINGS FOR EVERYDAY USE

it ouiinh, AR

}

bottom, and the tnp is made of woven j

=R _ wire, The toaster ©

iz EL d B 1s designed espe-

cially for use =

over gas, gaso-

line and coal-oil

burners without

contact with

the flame.
Anelectric

portable  lamp

that can be used

either for indi-

rect illumirdation t\

or for direct 3

\\‘

Portable Lamp
Throws an 1ndir
Light
lighting has re-
cently been in-
vented. The
shade is made
either of silk or
art glass and
gives a soft illu-
mination to the
entire room.
Anoutdoor

§ that 1is
fly-proof, cat-
proof, and easy
to roll in and out
of the door, is
being manufac-
tured. The sides,
one end, and top
are covered with
fine wire screem
and the crib may

A Portable Bathtub for
Various Occasions
be used as a reg-
ular bed at night.
A portable
bathtub recently
designed for
small summer
homes, country
houses without | ¢
plumbing, and | =Tl
various other ____;;;T ')
purposes, 15 _Steel Clothes
made like the j P“{,’;“Rﬂi‘.ﬁ,:;“
regular tub, has
four rub 1

/N JLM#-% Lok

g v T a s ansadta
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spring to support the felloe and give

resiliency to the wheel. The steel tire,
which 1s shrunk over the rim or felloe
of the wheel, is expected to solve the
problem of making wheels for trucks
so well that they will survive the evils

of service without using rubber for
tires. & v
" fa
USEFUL

E{_}gg}ioLDER FOR

e LMM]KI
ographers is so constructed that,
y simply pressing a smgll lever at the
lght the copy is moved forward as
desired. It works equ}] v well with

Copyholder
for Stenographers
and Typists

single sheets of manuscript as with al
stenographer’s notebook. The device
has a broad, solid base to prevent the
holder from being easily overturned

&n{{r.f._. e_

THOUSAND-FOOT SHIP LOCK
l""l jL'B BEING BUILT IN WA

"elsh cgast 1 :a
the wat lem -:hzmn;mg
o '}P!‘ at certain sea-
is 1,000 ft. long and 100
ft. wide, with a depth of water at the

outer sill of 11 ft. at the lowest tide
5 ft. at the hi ps with

daxl}r a

f 10,000 n ho
to o4 - PJ;:
arrower by ¥) if. than the Panama

Canal locks, the length is the same and
the depth greater.

HML‘

Y ranrcg Y8 WA 2

READING LAMP THAT GIV
7_{ DIFFUSED LIGHT

un entirely new type of reading
lamp, the reflector of which throws a
d:f’fused Ilght instead of a glare, haiu

i

e Y
Jn'r’:f-' \ﬁ Dezk P at
o atrm e Prevents Eye Strain
“{ o A :‘_,._-:,_ﬁ‘l‘..::? by Reflected Rays
NN
éﬁé}"“‘—'*/ KM‘“‘——__—'."'—"I .
j "J.-'-,I' :,‘
AT S . t‘%- {}*_
o —.:fi-\'\__q"\_"""? ------- =\~
N

e ——— et _} :11.- = £
]JEEIT {Tiq-(% téd. e ele::tryulh n 2§
this lamp is so arranged within the re-
flector that the rays from both the
reflector and the bulb are thrown up-
ward against another reflector which
throws the light outward and down-
ward with a pronounced intensity, thus
making it possible to read printing or
writing without straining the eyes, or '
subjecting them to the direct rays of ‘
the bulb, !

COMBINED ASH TRAY AND

\@Wi?%ﬂ / ¥//2
th inartistic combination Seé- /

vres porcelain is here shown. In the

neck of the vase 1s placed a g‘lass re- '
ceptacle for flow-
ers, while the
concave upper
portion of the
base is provided
with three perfo-
rations through
which tobacco
ashes and burnt
matches may be
dropped.

(The total ex-
ports from the
FPhilippines for

"d-._.M
the 10 months &ﬁ-&/ 47
ending July, 1912, showed an increaée

in value of $11,000,000 over the same
period in 1911,

M%
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in"SECTIONAL CABINET FOR AUTOMOBILE FIRE BRIGADES

i

%.\
g

DRUG STORES

This type of sectional wall cabinet
for drug stores is designed especially

to accommodate such stock as i1s ordi-

Druggist's Sectional Wall Cabinet, Shown

Partly Open

narily carried on the prescription case.
The illustration shows the cabinet
with the upper part closed, and with
several of the sections pulled out for
use.

The top row of drawers is designed
to carry tablets or pills in bottles of
100, 500, and 1,000, arranged alpha-
betically. In the second row from the
top, in the left-hand drawer, is shown
fluid extracts in quarter pounds and
pounds ; the right-hand drawer accom-
modates powdered extracts and small
chemicals, the third row from the
top contains patent medicines, and the
bottom section accommodates quart
bottles.

CGermany is to attempt to control the
public clocks in the whole empire by
wireless.

OF EUROPE q,

Automobile fire engines
motor-driven apparatus ar

by the fire department he large
cities of Great Brita ance, Bel-
gium, and Holland. automobiles

carry the pumps neceSsary jo throw

the water ‘an motive
power for machine.
Eight men se one city
fird&\co p couplings, in-
stea the s -bn type, are used
to cghnect the e. The companies

also use the portable
vice built on the or
ladder, that can be
of 90 ft.

e escape, a de-
f an extension
d to a height
e of the most effective of
the apparat ed 1s an air-pump auto-
mobile withl miny air tubes which,
connect with smtke helmets that per-
mit the firemen to enter smoke-laden
buildings without danger of being
overcome. Sometimes the members of
an entire company will don these hel-
mets and go into a burning structure
when it would be impossible to do so
without ample protection against the
smoke and means for securing fresh
air for the purpose of breathing. Al-
though the fire-fighting equipment
used abroad is somewhat inferior to
that employed in the United States,
the difference is more than made up
in the matter of fire protection, the
buildings abroad being almost fire-
proof in every instance. Cement,
steel-frame and fireproof construction
is the rule; wooden buildings are ex-
tremely scarce; the roofs are usually
proof against fire, and wooden shingles
are practically unknown.

BALLOON AS ARMORIAL 4
DESIGN )

The little town of Leichlinger, near
Elberfeld, Germany, has adopted a
real up-to-date heraldic device in the
form of a silver balloon on a blue field,
the l:)za.]-j«:u:tn'-l.\_t:‘t'fgl of the, vpe built in
that town by the<aerenaut Erbsloh; and
in which he made a fatal flight. Up to
the present time Leichlinger has been
without either arms or seal.

d(

)




THE SIGN LANGUAGE OF THE
WESTERN SAWMILLS

A signal system similar to the deaf-mute alphabet
has been developed by the workers in the great saw-
mills of the state of Washington, because the noise
of the machinery is such that no human voice can
penetrate it, according to the West Coast Lumber-
man, The system is especially devised to indicate
the various thicknesses of board or plank to which
the logs are to be sawed. Where dimensions other
than thicknesses are concerned, various combina-
tions are used and different mills have developed
individual combinations for such purposes, Cer-

tain combinations are used to make signs
representing both figures and fractions; that
is, for instance, the sign for 314 is made in
two movements, the three first fingers of the
right hand being first raised, indicating 3,
and then folded, whereupon the little finger
of the same hand is raised to represent 14.
The signs here shown are generally used
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and are thoroughly understood by the
workmen, and the signs up to and in-
cluding 12 are given with the hand
stationary. From 12 to 19 they are
made by placing the hand in a hori-
zontal position and drawing it across
the body from left to right.

’YJ" l%qo_gg_ms FD;E SEEING
o 3

W BEHIND -
1ese gﬂé&{?ﬁ are httedl on one side

with a small mirror for"enabling the
wearer to see
what is going on
in the rear with-
out turning his
head, and do not
interfere with a
clear view of the

3 road in front.
=~ The goggles are
made in vari-
ous sizes and
"\ I .
1 n de-
h ave bee e
0

signed especially
for automobile
drivers, motorcy-
clists and others
who find it desir-
able to know what vehicles may be
approaching from the rear.

IMPROYV, VENTILATOR FOR

é 9% 0T R
D 12 sirnplie devic& recghtly patented in

S Germany, for raisingtor lowering the
- caps of a roof ventilator, is so con-
structed that
the operation is
ccomplished by
a series of metal
strips connected
to the ventilator
top and its glass LAVE
cap in such a .
manner that the A -
ventilator may {f
be opened by
simply pulling a
chain attached to the lower end of one
of the strips, which operate on the
lazy-tong principle.
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NEW LAW REGULATES HOURS

ﬁ{F ??TY gN BDrh. SHIP

1ew law, regulating the 1 .

of steam vessels subject to the inspec-

tion laws9of/the. UAit s, went

i i ﬂ :/a 'g\e legis-

1des tl icensed officer
on duty for

shall be required to remain
more than 12 hours 11};2 vhile a
vessel is at sea, exc ;ﬁvc

t no

of emer-
gency. No officer can e compelled to
do duty for more thar#/nine hours a day .

while a hoat is in port.

COMBINED LAMP GUARD AND
VAPOR SHIELD

q%his vapor-proof, wate tigh{hu
able lamp guard i y

signed for wuse ffin
ants, I bréw-
1er places,

re s h or t-circuyl
might chusga

of S
screws r the lighting
unit, #nd this is in turn

protected by a wire
guard.

SEPARATING CAR-
BON FROM COAL

4230 TAR

A method of separat-
ing from coal tar the
finely divided carbon
which it holds in sus-

pensyon kas heen de- -
;,agé by & S¥CdBArtrfolpliats.
The\ eoal so recovered

s valu
physical properties. The hlz
use found for it 1s as g¥/material for
crucibles, for which it is claimed to be
superior to graphite. It also makes ex-
cellent electrodes. After the removal
of the coal, the tar is gn]%n brown and

/tr 1spargn (A E ‘ C
L CYhat is_ses b e stron@est
: M the world is being im '

Australia. It 1is

from
“Yate” timber and is used in auto-
mobile construction,

known as ° |




FECYS OF SUGAR

Sucar i s small’ as

one r gf ope # of fnd
weig f ti ccée vill efely
prevent/ t ement Trom setting, and

that one or two per cgn
make the ¢ hit set qu -
later caus or break
up, has be y a series of
tests conducted bgf a chemidal engineer,
who also claims #hat thmmrc
pronounced with some cements than
with others,

Further experiments have [ailed to
determine accurately the cause of the
pronounced action of a small quantity
of sugar upon a large quantity of
cement.

of syga i1l
cxtfuﬁu will
rane

IN IOUS WATER-BOTTLE

fwo r Sections so hinged together
4) t tfey can be applied to circle the

_,4—hmﬂj, leg or arm; or, folded together,
be pldced upon the side of the face or
any other portién of the body, is being
marketed in Germany. Hot or cold

water so applied will keep an effective
“ temperature for at leagt an hour and a

«half. 0 "-CU

H&

Hot-Water Bottle That Fits the Curves of the Bedy

W
P&T&.&R MEC?}}F—}EW:’% ‘q-z_ .

hahdage, consisting o

859 _?l

SAND-BLAST CLEANER FOR - % .
3373 SMALL TUBES

A new patented cleaner for pipes
used for transmitting liquids employsx{ths

crushed quartz in such manner that the 3
.

Sand-Blast Cleaner for Small Pipes

interior surface of the pipes are cleaned ™
as the inside of a bottle is cleansed by,

dropping small shot into the bottle and
shaking it vigorously. The apparatus
is attached to soda-water or similar

pipes and the sand, which is contain
in a screenlike cup, is forced by com-
pressed air rapidly through the pipe by
water drawn from the supply faucet
and lodges in another screenlike re-
tainer, aiter having traversed the entire
circuit of pipe. By turning a lever the
sand may then be forced back through
the pipe to the first retainer and thi

operation mayg be repeated until,th
pipe is clean. ﬁ
* S vh o

ARTIFICIAL MEAT MADE FROM
%590 MALT GRAINS :

Artificial meat that closely resembles
butcher’s meat in taste, but has greater
food wvalue, is claimed to have been
produced by a Belgian chemist. Th
artificial meat is madefronmmalt grains
which are washed, pressed and treated
with sulphuric acid and lime. The
mass is then filtered and dried until
it has the appearance of a paste, and
has the flavor of real flesh -

orof
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VENTILATING WINDOW WITH
— ROTATING PANES
The window shown in this illustra-
tion is a recent French invention for
good ventilation. The three pivoted
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New Fl.:rtﬂ.l: h
Ventilation

X
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sections may be turned at any angle by
simply pulling the chain. When com-
pletely closed the sections fit tightly
together, preventing the entrance of

'v""‘
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LIZEDVUSILK AS
X-RAY ARMOR' /%

silk fabric, heavily “impregnated
with mineral salts, mainly lead and tin,
1s being manufactured in France for
use in making X-ray-proof gloves and
garments for physicians. The fabric
is about 68 per cent mineral salts. Six
* - . -
layers of it are used in making the
gloves, which are practically proof
against penetration by X-rays.

W,

TA hammerlike device, provided with
numerous small knives, for making
tough beefsteak tender by cutting the
flesh instead of bruising it in the old
way, has been invented and is said to
make the cheaper grades of beef as
palatable as the more expensive ones.

3

f

_required for the making

L
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SINGLE DAVIT FOR

-J.,tl‘j' LIFEBQATS

v typ avit has regently
heﬁ ppto i
B T a single davif,

which syspendts the Joat
mear#ﬁuf n 3 in
lowe ven keel.

disengaging gear unships the sling as
soon as the boat reaches the water.
The operatipg gear is mountgd on a
self-contain erri?, f%e?latticeﬁ
work cons ion, dedigned to handle
boats of any gme. This davit requires
no guys, 1s pelf-swinging, and locks
itself in either the inboard or outboard
position. Only two men are required
to operate it.

MAKING SHOP PRINTS WITH A
HLs D

CAMERA

in

rawing fnr)’::l

1ssu1 o the s i
abol y the inve lue-
print 1ethod this

a outfit, the interm
‘ shop prints
is eliminated, the print“being made
direct from the original pencil draw-
ing. The drawing to be copied is
placed in the copy holder, focused me-
chanically, exposed, cut off from a rol

/¢ BARREANES ?‘

E

e
:s"_..'_'.? F——

A Photographic Machine Which Makes Shop Prints
Direct from Original Drawing, and One
of the Prints so Obtained
and developed and fixed before leaving
the machine. Prints can be made,
washed and dried, and issued to the
shop in less than 10 minutes.

A N
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Shell Chamber and Ammuni-

Loading a 12-In. Gun
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A HOLE TO THE CENTER OF THE EARTH

By J. E. MUR

Assoclate Member, American Society of Ol

ANY of the dreams of modern
science have come true, and the
world has become accustomed to
marvels in the way of scientific accom-
plishment, But the most daring dream
of all—sinking a shaft to the center of
the earth—contemplates a thing so
stupendous as to make all past achieve-
ments seem insignificant. This has
been proposed in a vague way several
times in the last half century; but
Camille Flammarion, the French sci-
entist and author, has recently outlined
a specific plan for setting the standing
armies of Europe at work digging such
a shaft, the purpose being “to tap the
inexhaustible sources of heat and
power” stored beneath the surface of
the earth.
engineering science an attempt to
harness these Herculean forces would
result in the immediate destruction of
the apparatus used. But no man can
say what advances will be made in that
science in a single generation, or what
agencies may be discovered for
neutralizing the effect of the high tem-
peratures which are believed to exist
in the core of the earth. In fact, it is
more than possible that within two
hundred vears, or even half that time,
a trip to the center of the earth may be
simply a matter of time cards and train
rules, with no more_ danger than now
exists in surface transportation.
Engineering science is capable of
digging such a shaft, if provided with
means for neutralizing or controlling
the internal heat of the earth. The old
theory that the center of the earth is
a mass of molten rock has long been
discarded, and scientists are now con-
vinced that the earth has a solid core
that 1s more rigid than the hardest
steel. Volcanoes are fed, not from a
molten center, but from local and
isolated lakes of subterranean fire
located probably within a few hundred
miles of the surface. From the study
of earthquakes and volcanoes the out-
lines of these subterranean lakes are

862

In the present state of

g:;ﬂr: M
known with a fair degree of accuracy,
and 1t would not be difficult so to locate
the shaft as to avoid all trouble from
this source.

But in sinking such a shaft the
engineer would encounter forces as
formidable and imptacable as the Earth
spirits of the old Northern mythology,
while a trip to the center of the earth
would carry with it so much of strange
experience as to seem like a trip to
fairyland.

Before beginning such an undertak-
ing let us consider what it would mean
in an engineering way. The shaft
could be sunk to a depth of two miles
by ordinary methods and the materials
could be hoisted to the surface by cable
as in deep mining. This is, however,
deeper than the deepest existing mines.
But at this point a radical change
would be made in the mode of trans-
portation. Cables of the best steel
break under their own weight at a
length of less than four miles. On the
other hand, no system of forcing the
load upward from the bottom could be
employed, since a depth would soon be
reached at which a steel structure
reaching to the surface would buckle
and collapse. -

It would be possible to use elevators
running down the side of the shaft, if
operated by a series of independent
cables, each cable taking the car
through a stretch of two miles. These
cables could be operated locally by
electric motors supplied with power
from central stations, But a little con-
sideration shows this plan to be
impracticable for reaching any great
depth. The highest speed at which
elevators are operated at the present
time is 700 ft. per minute, which is
equivalent to practically eight miles
per hour. With a stop to make every
two miles and with the unavoidable
delays connected with changing from
one cable to the next, this speed would
he greatly reduced, and it is not likely
that an average speed of more than two
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Looking Down to the Center of the Earth:
How a 1,000-Ft, Hole with Ventilating -
Shaft and Spiral Railway would Appear

or three miles per hour could be
maintained. Added to this would

be the annoyance of the continual
stops. It would be about the same
as making a trip across the continent
on a street car that stopped at every
street and highway crossing.

Only one means of transportation
would seem to be practicable—a spiral
railway running downward on a sharp
grade around the edge of the shait, sup-
ported on cantilevers firmly anchored
in the solid rock of the canvon-like
walls. For safe and rapid operation
two tracks would be required, one for
down-bound and the other for up-
bound traftic; while the curve of the
track could not safely have a radius
of less than 500 ft. This would make
necessary a shaft 1,000 ft. in diameter.

Ventilation would also present a
serious problem, since it would be
necessary to force air from the surface
downward for a distance of nearly 4,000
miles. Only one method seems practi-
cable—an enormous air conduit extend-
ing down the middle of the shaft, The
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air would be forced to the bottom in
this conduit and would return in the
area between the conduit and the walls
of the shaft. A conduit at least 500 ft.
in diameter would be required. Here
again the question of support would be
of the utmost importance. No means
would be available but to suspend
the conduit at comparatively short
intervals on gigantic intersecting
trusses spanning the thousand-foot
space from wall to wall. Some such
construction as this would be required
unless a practical means of supplying
and safely conveying liquid air should

The
Gravity Vanishes and People could
Float in the Air without Support and ** Swim "’
in Any Position or Direction with the Aid
of Paddles or Wings Attached to the Hands

Amusements at the Center of the Earth:
Power of

be devised. This shaft would contain
over 614,000,000000 cubic vards, or
113 cubic miles, of solid material—
enough to build an 1sland 1in mid-ocean.
It would have the relative proportions
of a column a mile high and three
inches thick.

(Geologists have a well substantiated
theory in regard to what is called the
hydrosphere, a watery envelope of
which the oceans are the visible parts.
According to this theory the hydro-
sphere is continuous and entirely
envelops the core of the earth, the
oreater part of it consisting of water-
bearing rock. The thickness of the
hydrosphere is unknown, but it is prob-
able that water pressures such as engi-
neers never dreamed of would be en-
countered in piercing it with a shaft.

Sources of heat and power would
undoubtedly be found and would be
made available for the use of mankind.
But the most revolutionary results fol-
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lowing the sinking of the shait
would be of another kind. Gold and
diamonds, now within reach of the
miner, appear to have been forced up
from great depths by volcanic action,
and it is believed by geologists that
enormous reservoirs of these and other
precious metals and stones exist in the
interior of the earth. It is possible
that such quantities of gold would be
brought within reach by the digging of
the shaft as to render that metal worth-
less as a medium of exchange; while
diamonds would become so common as
to be classed properly as playthings.
Present standards of value would be
destroyed, and a new social and
economic order would follow, What
the new unit of value would be, it is
impossible to say. But it is certain
that the wusefulness of the precious
metals for that purpose would be gone
forever.

As the sinking of the shaft prog-
ressed a curious phenomenon, the
gradual loss of weight in machinery
and workers, would manifest itself.
After the first 500 miles this loss would
become pronounced, and would then
increase rapidly as the center was
approached. At the center of the earth
the heaviest objects have no weight.
This would bring about surprising con-
ditions in the work of construction and
in transportation. At a depth of 2,000
miles the force of gravity is only 69
per cent of that at the surface. In

OR CORE
OF THE EARTH

Diagrams Showing the
Method of Construction

and Proportions of a 1,000-Ft.
Hole to the Center of the Earth
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other words, a man weighing normally
150 Ib. would weigh 104 Ib. at this
depth, while a 70-ton car would weigh
49 tons. As greater depths were
reached, weight and the danger
of falling would become less, but the
momentum of moving bodies would be
unchanged. It would be difficult, if
not impossible, to keep a train on the
rails if weight were depended on. At
the same time a collision with the
walls of the shaft would be as dis-
astrous as at the surface. It would he
necessary to substitute some force to
take the place of lost gravity—and this
force would undoubtedly he magnet-
1sm. Flat metallic wheels fixed to the
iframework of the cars would run on
third rails, which would be charged
with an electric current of the proper
intensity for each depth. In this way
a substitute for gravity could be pro-
vided. Nor would this be the only
Gravity is re-

precaution necessary.
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quired for walking, and even for sit-
ting securely in a seat. Car floors and
seats would be charged electrically in
the same way as the rails, while suits
of flexible metal would be provided for
the passengers.

With the proper kind of motor a
track grade of 25 per cent (a fall of one
foot in four) would be practicable.
The motor would be electric, with
power applied through a cog rail. At
40 miles per hour, allowing for neces-
sary stops, it would take a month to go
down, while two months might be re-
quired for the return trip.

With the shaft completed and the
railway in operation, 1t 1s not difhcult
to imagine, in a general way, what a
trip to the center of the earth would
be like. From the start, night and day,
as in the polar regions, would lose their
meaning, unless these natural divisions
of time were produced artificially in

POPULAR MECHANICS

the lighting of the cars. Passengers
would gradually become aware of a
strange lightness, which would grow
more pronounced as greater depths
were reached until, at some point,
probably 2,000 miles below the sur-
face, the metallic suits would be
brought into use. Subterranean won-
ders that it is impossible to guess the
nature of would supply the “sight-
seeing” features of the jourmey. At
the center of the earth swimming in
the air, with the aid of mechanical
accessories, would be the natural mode
of locomotion, while if one preferred
to walk in normal fashion 1t would
be necessary to seek an electrically
charged surface. It.is not likely that
one would care to make an extended
stay in this strange region. After a
few days, or a few weeks at most, one
would be ready to begin the 16,000-mile
journey back to the sun and sky.

WITH ITS OWN POWER

Qﬂ- 11' One of the makes of heavy motor

trucks is being equipped with a power-
loading device receiving power from
the engine. By means of a “nigger-
head” mounted on the motor shaft,
and two pulleys for carrving the rope,
heavy articles, such as piangs,, safes,
and the like, can be drawn qiffﬁtf:n""'tlw:
body of the truck witly but little exer-

tion. -
The location of t tor on this
being no space

truck is unusygl], it
between the nd the seats, The

controls and steering wheel are at the
side of the hood, the driver's seat ex-

This Motor Truck has Its Power Plant Located
in an Unusual Way and is Provided with a Power Loader

tending far enough out for him to sit
comfortably with his feet operating the
clutch or resting upon the flooring at
the side of the hood.

THE FOUNTAINS OF THE
75 U RUSSIAN CZAR

Among the most striking decorative
features observed in connection with
the imperial palace and grounds set
apart for the exclusive use of the czar
of Russia and his family are the numer-

ous fountains of water that gush forth
from wvarious unexpected sources and




POPULAR MECHANICS

- e ————
||| E_._'_.—-“ - M S

sian Czar: Above, the Peterhof
n the Right, the Samson Canal;
eft Corner, 2 Mushroom Fountain

on the Palace Grounds

form the most prominent part of the
scheme of decoration.

The several approaches leading to
the czar's palace at Peterhof and the

spacious grounds immediately sur-
rounding this magnificent residence are
dotted with fountains. The palace
gardens are also resplendent with
these small geysers, arranged on dis-
tinctly original and artistic lines. One
de-.ign known as the mushroom foun-
tain, is a summer house having the ap-
pearance of an open umbrella, from
the edges of which issue jets of water,
and another beautiful scene is pre-
sented by the alley of fountains built
along each bank of the Samson canal,
an artificial stream which extends from
the palace through the adjacent gar-
dens that, with their many fountains,
flowers, and shrubbery, form a real
fairyland.

AN ANIMAL OF THE DESERT
14 IN HARNESS

The odd sight of a camel harnessed
to a two-wheeled cart and driven
slowly along the snow-covered streets
of Denver was witnessed quite often
in that city last January.

= DRUG STORE, == (L

Seen in Denver Last January
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MOLDING SAND PREPARED BY

ELECTRIC MACHINE

'b'-‘ An electric machine has been cnn-
structed to do the work of preparing
the sand used for molds in foundries.

Ingenious Electric Mixer for the Handling of Molding SBand -

Each blade of the cutting cylinder,
which makes 75 revolutions per minute,
slices off a small quantity of sand, and
throws it in the air behind the machine,
breaking all lumps and separating the
grains. By this system the sand is
quickly and thoroughly cooled, all the
steam and gas is blown out, and the
pile is left loose and light from top to

- bottom. The machine is moved about
in the shop by its own power. In oper-
ation, it is run through a heap of sand
on the floor, leaving it in the usual long
heap for floor molding, or throwing it
back in a heap by a squeezer or sta-
tionary bench. It is operated by a 5-
hp. motor, the current being taken
through a flexible cable, carried by an
automatic reel.

(CAn old torpedo boat of the German
navy has been converted into a com-
bined tugboat and ice breaker and is
now in service in the former capacity
on the upper Spree, the river that trav-
erses Berlin,

_,/I |.I L pﬁ’\\,f \
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THROUGH CONNECTIONS FOR
\“}LAND AND CABLE LINES

it will pc!smb]e td
use th ional
Morse system, rto

hmd lines

One u,Lthé/ big cable companies an-
nounces has Aucceeded in de- '
velopittg 5 of which

su EI.l'IIlE c

o

s, thus
making it posabh to
tele m without a
bre m Chi-
cago to \.1%2"*(1'
system now emplo g’
of cable transmiss
in reality the old singl¢-
needle alphabet, i
which the dots are rep
resented by a signal t
the left and the dashes
by a signal to the right.
Owing to the disparity
in the formation of the
two codes it has not
been possible to trans-
mit messages from a land line to a
long cable, or irom cable to land line,
and messages arriving at the cable
terminus have to be translated from
one system of code into the other be-
fore they can be transmitted.

In the new system it is said that dots
and dashes can be sent at approxi-
mately the same speed as signals are
sent by the old method, the scheme
being to utilize current reversals for
transmission purposes. Thus, a letter
which in the Morse code is signified by
two dots is transmitted by employing
the current in one direction for the first
dot and in the opposite direction for the
second dot. The discharge from the
cable between each signal, hitherto
wasted, is utilized for effecting the re-
versal of the battery.

CAn apple growerof the state of
Washington, in order to prevent the
warm winter weather from starting his
trees to grow, placed 100 tons of
broken ice around their roots.



ROOF GARDEN ON A MODERN ngLEI?E BUILDING

Photos by Ballding Managemeint

Converting the roof
of a modern office
building into an attrac-
tive summer garden,
and incidentally adding
to the profits derived
from renting the bal-
ance of the structure
for office purposes, is
among the latest profit-
able building-manage-
ment methods mlnptwl
by the owners of a tall
structure in Montgom-
ery, Alabama.

The roof contains
about 3,000 sq. ft. of
space surrounded by an
iron railing, along the
entire length of which
are boxes filled with
arth., where numerous
beautiful flowers and
trailing vines grow. As
the top floor and
roof were leased )
h}' one of the oldest
clubs in the South
Jor @ period of 10
years, one part of
the roof has been
fitted up as a kitchen,

roof also is provided

lights and all the furniture necessary
jor the convenience and comfort of try and enables

Bell Office Building, Montgomery, Ala,

which 1s con-
nected by dumb waiters with the din-
ing room on the floor below, where the
club’s headquarters are situated. The
with electric of the city and
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those who fre-
quent the garden,
which  furnishes
an excellent view

surrounding coun-

@MM Mate
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the members of the club to take advan-
tage of the cooling breezes during the
hot summer months. The rental price
of the roof space is approximately 35
cents per square foot and, at this rate,
provides an annual net profit of about
$1,050.

TREE-TRUNK PATCH
Saving old trees by cutting out de-
%Il

3ved segtions a Egﬁ(}he Gl w
( J 1t =
A\ LW * now a widely

()o\‘\ CAST OF HIAWATHA IN

L& sed m d of
ké jﬁ"} . € Zz‘é‘; r, but
. combining of

‘ee sSurgery
with the- art of
the sculptor is a
new departure.
In Longiellow
Gardens, at Min-
nehaha Falls,
Minnesota, 1s a
cast of Hiawa-
tha in a tree
trunk. It was
done by a sculptor of Minneapolis.

A FLOATING PALACE FOR

. THE HUDSDN,_B_II.EE“
41 ?T]e

new steamer “Berkshire,”
intended as a night boat on the Hud-
son River between Albany and New
York City, is the largest vessel ever
designed for river use. The ship is 440
ft. long and 90 ft. wide. It has five

POPULAR MECHANICS

decks, 450 staterooms affording sleep-
ing accommodations for 1,500, a din-
ing room about 100 ft. long, a special
observation room on the forward sec-
tion of the upper deck, and many other
special features for the comfort and
convenience of the passengers. Tele-
phones, fire appliances and a complete
fire-alarm system are installed through-
out the ship, which is also provided
with two searchlights, the forward re-
flector being more powerful than the
largest used on any battleship. The
hull, from keel to the saloon deck, is
of steel plate.

PRIZE OF $50,000 OFFERED FOR
FLIGHT OVER OCEAN

0 A prize of $50,000, offered by Lord

Northcliffe, owner of the London Daily
Mail, to the first airman to cross the
Xtlantic in a “waterplane” in 72 con-
secutive hours, is likely to be competed
for by several Americans, as well as
French, German and British fliers, this
summer. A “waterplane” is described
as an aeroplane able to alight upon and
start from the water. The contest is
open to the world, Competitors may
start either from Canada or New-
foundland, or from any point in Great
Britain or Ireland.

A prize of $25,000 to the first air-
man to fly in a British machine around
England, Scotland and Wales is also
offered by Lord Northcliffe,

U Brooklyn is the chief market for old
tin cans, which are cast into sash
weights,

e,

The “Berkshire,” the Largest Steam ver .'B:lill: for River Traffic
C. M. Zre ;
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-
o o o ol L ..;A.-.



POPULAR MECHANICS 871

SPANISH BOYS PLAY WITH = From 35 to 45 ft. of rope is pulled out
5 » to complete a 3-ft. ‘hole, 9 in. in diam-
}ﬂ HOBbY PULL eter. In making the first hole, a stake
As far as the excitement of the game
is concerned the Spanish boy and his
“hobbybull” overtops the American Y
boy and his “hobbyhorse.” The boys
of Malaga and other Spanish cities find
great amusement in mock encounters
with the “hobbybull,” which is a frame-
work mounted on a pair of wooden
wheels, carrying a pair of horns lashed
to its forward end. Armed with a
scarlet cloth, one of the boys “in-
furiates” the “hobbybull,” while an-
other brings this mock animal into
action. If the matador is apt in his | e
taunts, and the other boy particularly
“pll’lttd the game may well bhecome The Pulling of the Rope Revolves the Auger

serious. . : : is driven into the ground to fasten the

The boys shown in the illustration  ;,.hor cable to. After the first hole
1s bored, an anchor post is used, the
anchor cable serving to measure the
distance from hole to hole, as well as
to keep the auger upright during the
boring. At one end of the anchor cable
is a short piece of chain, the purpose of
which is to allow the cable to be
quickly shortened should the auger be-

gin’}t?fle n7

ADJUSTABLE REAR SEAT FOR

Qourtesy Travel = MG 0 Cﬁ.
Spanish Boys Bull-Fighting with * Hobbybull " 1% ”

are the sons of one of the caretakers of the market is an ad

the Malaga bull ring, and are training Wwhich can be raise
to become matadors. and also moved backward or forward

S_L ‘5. 3 in, by simply turning a small whe«ﬁ:) l
BORING POST HOLES BY 7

WQET i
armer may makd/ his horse do the

of which the
heavy work of post-hole digging, in-
ctead of twisting his own arm and
back muscles, is here shown. The out-
fit is simple to operate. The horse
pulls a rope through a groov ed pulley,
this action revolving the auger. All
the auger operator has to do is to press
downward on the handles. When the
auger is full the horse is stopped and
the earth shaken out. This is repeated

UHW%IS?[ 2:2 desired depth The Seat, Back and Low, and Forward and ngh

J/JJ} -_...-1.-.-1’“

novelities on
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within easy reach of the hand. The
manner in which the seat may be ad-

%0
justed to the desired angle or hﬁightﬁ Eﬁ E N

1s shown in the accompanying 1][115—

1:1ts;t1c:+11‘,45,‘>r

DEVICE TO PREVENT DOUELE
TIRES FROM SKIDDING

: ttdl:l

from skidding or

é{ be-
ifac-
ture

ski dmg mi
».t‘-‘nr? atgq

nected to-
gether by chain
links which, with
the eight raised
points on the
exposed surface
of each plate, provide the wheel with
an effective road-gripping surface.

POPULAR MECHANICS :,

CARBURETOR

ERENCH KERDSENE ENGINE
ln ed an

original type of wate ~c00 d ﬁle >
motor w qtartmg‘ cold
with ke e as fuf:I nd of running

on crude ml It is ahcuut the same size
as the standgrd tvp line engine
sp that it ?he rea aued in exist-

ing chasstseg™ A carlmretmg device is
entirely unfecessary, as the timing o
the intake valve is arranged so that tl
injection of a quantity of fuel into th

cylinder is not made until after the
piston has gone some distance on ltéQ‘
downward stroke. The vacuum thu
caused is sufficient to “pulverize” the
fuel and to draw in a regulated suppl

(

of air under atmospheric pressure. Th%
exhaust valve has the usual timing.

(The largest known phosphate-bear-
ing field is in the Rocky Mountain re-
gion through the states of Wyoming,

32>

The problem of traffic congestion in
Buenos Aires is probably more dii-
ficult in its solving than that of any

THE BUENOS AIRES SUBWAY SYSTEM

Some of its business

tionally 1 538 n fact,

that a fall¢nf,cdb t midday
rings the ﬁ]

\ or

Utah, Montana and Idaho. It is at
standstill in

least 420 miles long and 220 miles wide.
%2

20 blocks. E’Bﬁ: city

ave at-

but the frst

authorities
temgpte sme and
ada improve con-

Excavating a Subway in Buenos Aires

other city of a million or more popu-
lation on the American continent.

real yhadequate step 1s

" of constructing sub-

cars. These subways

main streets running

cars, leaving them

traffic. The method of

and-cover, that is, only two blocks of

a street are cut off at a time.

?.a
that now being taken
ways for the street
will clear the three
east and west from
clear for ordinary
construction i1s the cut-
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'j SHIP' PPER WORKS CAUSE
o NECESSARY RE

The question of wipd\r¢s

perienced by

POPULAR MECHA_N:;I.CSQ
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e

TYPEWRITER OPERATEL BY
- ]—THETFDICE

he complete elimination of the
stenographer 1s the aim of a Brooklyn
inventor who is at work
attempting to

perfect

ships 1 : thf
eyt esignin
1 e
I T -date
vessels llttle 1n1-
provement, e3 :
deckhouses an f}g
works are stifl b
consfru w th-:}ut .
gh r resist-
% c €. Compargtive
tables have b om-

piled to sh the

"Zr’a
sist air

00- tcm passen-
er is 1.35 tons when the ship
ing at 18 knots (20.7 miles per
hour) in a calm, as against 17.17 tons
when it is traveling at a speed of 16
knots (1%.4 miles) against a 58-mile
wind, which is not unusual.

ALLOY USED FOR HIGH-SPEED

ﬁ? LATHE T,OO0OLS
3L theftools m

with TQmjil

clai tting at a s oS
sible tools male of w known
as high-speed st his long shav-
- ing, weighing a i ver a pound, was

chrome steel bar
-in.-square lathe

cut from a 2-in, mck
in 30 seconds by a

tool of such composition. In one of the
tests it was found possible to turn
semisteel gear wheels

a rate of 120

Photo by BEdwin Levick, N. Y. %
. Brooklyn Inventor qrperntmg His Typewriter by Speaking |
into Telephone Transmitter
1 an apparatus by means of which the 4
voice, speaking into a telephone trans- S

| A2 LI 7

Long Steel Shawing Cut by an Alloy Lathe Tool
in 30 Seconds

ft. per minute with one of these tools,
while 40 ft. per minute was all a high-
speed tool was able to accomplish.

mitter, will operate a typewriter. He
uses a system of steel reeds, which cor-

respond, in their operation, to the fibers }
of the internal ear, and a number of
electromagnets. A sound spoken into
the transmitter sets the diaphragm
vibrating. Each letter of distinctive
sound possesses an individual overtone
and this affects the steel reed attuned
to it, causing the reed to vibrate suffi-
ciently to close an electric circuit. As
soon as the circuit is closed, a magnet
moves the key of the letter spoken.
The apparatus is said to record per- §
fectly all the vowels when spoken dis-

tinctly into the transmitter, but it has s
trouble with some of the consonants,

which is attributed to the lack of sensi-

tiveness 1l7tl'(|; steel reeds. ”

SAVING COKE FROM ASHES
" BY MECHANI AL PLAN

are experimenting

G n chemg
wit r the recovery o / 3
compustible material remaj ]lfg

ashes, One mechanjcal mgt said

(0 tons

to s tong o from 24

of orflifiar ashes, The p 7

consfststo rst mere]??ruqhug “
I

ashes and then separa; 12 ingredi-

ents by placing them i ids of dif-

ferent specific gravity.

Chuv.
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ARMLESS GIRL DOES THINGS
A~  WITH HER FEET

033/ A remarkable demonstration of the
control the mind has over the body is
provided by Md ittie M. Smith, an
armless Chicago girl who uses her feet
to do the things the average person
accomplishes with the hands. So adept
has Miss Smith become that she
makes cabinets, bookcases, desks, and
like furniture, using with skill all the
necessary tools, such as saws, chisels,
planes, etc. In nailing, however, she
uses a hatchet instead of a hammer, as
the shape of the former is better adapt-
ed for a tight clutch between the toes.
Miss Smith also sketches with pen and
pencil, does excellent needlework, and
uses a typewriter for her correspond-
ence. The daily task of making a
toilet, including brushing her teeth and
washing her face, is done with com-
parative ease. She is also an adept
gardener, using all ordinary imple-
ments with her toes in the garden of
the home for disabled children which
she has founded at Maywood, a Chi-
cago suburb.

One afternoon when Kittie Smith
was but nine years old she found a
hottle of whisky while doing house-
work in her home. She drank freely
from it, not knowing the nature of
whisky, and its effect was almost im-
mediate. Her father, who was in an
adjoining room, called to her to put
some wood on the kitchen fire. She
told him she was sick, but he insisted
and she obeyed. She had taken the lids
from the stove, when, from the com-
bined effect of the heat and the whis-
ky, she became unconscious and fell
on the open stove. A few minutes later
a small brother came in and found her
so badly burned that both arms had to
be amputated three inches from the
shoulders.

Driving a Spike

It is estimated that about three-
fourths of the $10,000,000 it costs to
build a battleship in Germany is dis-
tributed in wages and salaries, and that
some 15,000 employes obtain a living
through the building of such a ship.

Using a Crosscut Saw in Her Work T8¥ shop
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One of Her Drawings o el Embroidered with the Toes

R\ . , T e e e
- — =

Sketching

Fhotoa
Copyrighted
by
Rittie M. Smith

- D b _";
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HOME OF FRENCH DRAMATIST
PRESERVED TO FRANCE
This quaint house, once the home of

Pierre Corneille, near Rouen, has been
preserved to France as a memorial to

!! vl |||| IF I”'

“ Ihm

| }  Llll i“ \ "ﬂl\"\' n" mJIUMJH'h |h' "

LI | |“"- |

- trﬂ"“ia_. 3 |,,.
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PERCENTAGE OF CASUALTIES
A MODEEREN BATTLE
/04,2

estimated that the number of
men killed and wounded in a modern
battle, when a division of 18,000 sol-

diers sustains a loss of
] 10 per cent, 1s as fol-
. lows: 20 per cent, or
| 360, will be killed out-
. right; 8 per cent, or
144, will be so seri-
ously wounded that it
'\ will be inadvisable to
move them; 40 per
cent, or 720, can walk
to the rear for treat-
ment ; and 32 per cent,
or .:-Tﬁ will
transportation,
percentages are used
& for the purpose of es-

| timating the amount of

transportation neces-

sary, and in calculat-

J. P. Morgan Contributed to the Fund Raised to Preserve This Home
of a Poet and Dramatist to France

this poet and dramatist by the raising
of $9,000, the last $2,000 of which was
contributed by the late John Pierpont
Morgan.

ing the time required
for clearing a field of
dead and wounded. In
recent wars the mortality among those
of the wounded that have been col-
lected and removed to the rear, haa

been but 3 per cent to G per t:ent"{, ‘*t i“

PLANES SHOOT
EAT ACCURACY ],-3‘

hat macljne guns can be fired from

flying aempia e9with a greater degree
of accur fL ats has yet been attained
by sho 1m along the

g g

md ° has
demonstrated as a fact
ent experi-

durin EB‘: 1
ments_) conducted by
LJG ari&f officials of the

been

United States and Eng-
and. The tests showed
that a target was struck
about nine times out of
ten from the deck of an
airship, which indicates
that a wvery small
amount of ammunition
was wasted.

SIGNATURES SERVED ON A
0 SILVER TRAY
g{er ing signatures, instead of viands

and edibles, on a silver tray was the
unusual method adopted by the agents

Silver Balver Bearing Signatures of Donors
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of a well-known automobile concern

of England in prese heir manag-
ing director with a token of their
appreciation in the form of a =olid silver
salver upon which were engraved the
autographs of those who participated
in its selectjon and pres 1o,

ol

OILING WARSHIP

Bronze hose, constructed ?ﬂhnut
the use of rubber, canvas, or leather, is
now being used for oiling the liquid-
fuel warships of the
British navy while
traveling at high speed
out at sea. The method
of oiling is for the war-
ships to tow the fuel
vessel at a distance of
about 1,200 ft., the oil A
being pumped from the g
latter to the former
through a flexible metal hose. Steel-
wound spiral hose was first tried, but
this corroded after a moderate amount
of wear, and bronze was substituted.

GREAT SPAN OVER HUDSON

ﬁS BEEN PRDPDS D

nterstate
’l he proposed

structure w have of about
2,800 ft., a width of 108 t I% a height
It would

above the river g[?

cost $42,000.0 ﬂ?/ tunnels under
the river, for eastbound traffic and
the other for westbound traffic, have

L]

also been advised., — . [
DTS AV SV ey

CHINESE ARMY TO HAVE

4)3 2. MANY AEROPL

- The Chinese army is to acquire an
aerial corps of close to 1,000 aeroplanes
by the end of 1916, the budget for the
current year providing for 250 ma-
chines, The government has engaged
a French militaryjrman to, opganiz

aerigl navy.

/“Jﬂ' Aﬁ ri

BOY DRIVES SHEEP AND
9_ DOG IN HARNESS

?nl‘eachiug 2. sheep and dog to do
teamwork in drawing a cart was th
somewhat difficult '

task undertaken and !

successfully carried
out by the boy shown
in the cart. He like-
wise planned and
made the harness.
The queer team was
not trained for show

This Dog and Sheep
Pull Well in Double Harness

but for use, and when the boy owner,
Louis HL]d of Lyons, Wis., was asked
tofTend hnnaeﬂ_:{rrd-mm..‘is one of the
attractions at a county fair he refused
on the grounds that it ‘wonld worry the
sheep and disturb the even temper of
the dog.

WHEN ANOTHER FLAG FLOATS
4( 5 OVEROURS

he onl dce vhich

oAt ove

. =~

stars and stripes j

is during the %
time when the '
church call is
being sounded at
navy vards and
upon vessels of
the navy. The
picture shows
the position of
the national em-
blem and the
church call upon
the flagstaff at a
naval station on
the Pacific coast.

-} CP}”
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BIPLANE WITH DRAGON-
5 FLY CHASSIS
GI The dragon-fly type.of aeroplane

chassis or body, distinctly a develop-
ment of the mmmplane is being found

FURNITURE CASTERS %§

LEATHER

Many furniture casters are now be-
ing made from leather by cutting disks
of the required size and cementing
them together to form
the wheel, which is then
put into a lathe and
turned until the face of
the wheel is rounded.
Disks of metal, fas-
tened to each side of the
wheel, provide bear-
ings for the axle that
runs through the wheel,

This type of caster is
made for use on hard-
wood floors, and cast-

ers of compressed felt
are also manufactured

just as satisfactory for biplanes, one
of the latest and best examples of the
adaptation being here shown in a mili-
tary biplane, recently ordered from an
_;I%Eg]_]s.h.cnntcm by a foreign power.
his type of chassis, with the power
plant mounted in its hEElll the propeller
direct-connected, and the pilot’s and
passenger’s seats just back of the
engine, assures a riding comfort that
has always been one of the distinct
advantages of monoplane construc-
tion. This chassis i1s hung centrally

between the upper and lower planes
of the machine. 2
) s
(LA

INTERNAL STRESS REVEALED
b%\_\“b IN CELLULOID OpPELS

adels of

gear= an en-:r ascer-
tam 1 much
rs made of

wﬂl prc: sgtabd and

ere they are most 11k ve wayv.

they proved t rittle. Rays of light

are passgd thrdugh the models in oper-
a a strain appears as a color
fripge, anablmg the proper construc-

tional remedy to be applied.

Glass models w%e iﬂ’r etly used but

%‘q IN MI D-AIR

The Comfortable Chassis of the New Bristol Military Biplane for the same purpose.

Other stvles of casters
include those of glass, designed for the
purpose of insulation, and ball-bearing
casters having no w heci but a ball tha
revolves on a circle of smaller balls. L)B

FALLING CHIMNEY “SNAPPED”

molished G PJ. £ Lhe.!
wreffing : hed by taking
a fé " bri 7 it pase

; , J e
until morgfthaf oved

One-Hundred-Foot Chimney Photographed
While Falling
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substituting oil-soaked blocks for the
bricks as the work progressedyjand
then setting the wood on fire. The
chimney fell 15 minutes after the wood
was set on fire, and the camera caught
it as its fall was almost exactly half
completed.

THE_SOURCE OF ARTESIAN
? ( S- WELL WATER
T

he Source of the grgter which sup-
plies the majorit iy artesian
wells w% - stratum of

other

-

Ce, ¢
)¢

MANGANESE-STEEL BUCKETS
g FOR PANAMA DREDGIN :
> ﬂe hard-rock digging_which “the
dredge gncountered fin t agi -
trance 1 e Pa a
induc f an order for six

manganese-steel buckets to rep azcau.— 3
bon-steel buc sed
apac:ty of 35

V0 Lk

These buckets
cu. ft. each and the dredge operates 39
of them on a chain. The purchase of
the manganese-steel scoops was in-
tended for experimental purposes.

throug
liquid

slowly
passes ¥ between other
layers of impervious
rock or clay until it is
tapped and cqgmes to
Jthe 3 face, he sur-
™ face this point is
below the’source of the
supply. | It was for-
merly supposed that
the water of artesian
wells came from con-
stantly flowing under-
ground streams or large

reservoirs, but this
conclusion has since
been proven to be mere
guesswork. To illus-

trate how slowly under-

ground water travels,
following the dip or
the slant of the rock
or clay, there are many artesian
. wells along the Potomac River in Vir-
ginia from which, according to some
geologists, water is now being taken
that fell as rain 160 miles distant from
the wells when Washington was presi-
dent of the United States, having trav-
eled underground at the rate of be-
tween one and two miles per year.

(Sir Edward Grey 1s urging that the
English people purchase Sulgrade
Manor, in Northampton, the home of
the ancestors of George Washington,
and present it to the United States as
a good-will gift.

Conrtesy Die Export Woche
German Locomotive Crane Operated by Sﬁf«ﬁontam:d Power

AT g

GIANT CRANE OPERATED BY
”5 _.;C,STDRAGE BATTER

The i Wﬁm loco- t

ng
motive {:rane of Gernian construction

is its hoisting machinery, which is oper-
ated by means of a battery of 150 stor-
age cells instead of power direct from
an electric cable. A heavy counter-
weight at one end of the crane enables
a load of almost eight tons to be lifted
without upsetting the machine, which
is propelled by a 22-hp. motor and
will easily pull three or four loaded
freight cars at a speed of about four

mil%&Wwﬁ |
n,.fﬁﬁﬂﬂw {f
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\  THREE LOCOMOTIVES
CRASH IN STORM—

It seems miraculous that these lo-
comotives could be so wrecked with-
out serious injury to the gngineers and

g0
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CHINA BUILDS LONG BRIDGE

VER YELLOW RIVER
After having been under construc-

tion for three years, one of the longest
bridges in Caina was opened for trai-

| fec in December last.
It connects the north-
' ern lines of the Tsien-
tsin-Pukon railway
| over the Hwangho, or
| Yellow River, which
1s regarded as the
world’'s most treacher-
_ ous watercourse. The
| —site is about 660 ft.
‘ from 1ts mouth. Be-
. tween abutments, the -

Crews

firemen, yet the crews of all three loco-
motives escaped with but slight inju-
ries. The wreck occurred on the Grand
Trunk Railroad near Buffalo, a freight
train, drawn by two heavy locomotives,
colliding head-on with a cattle train
drawn by one locomotive. The freight
train was running at a speed of about
30 miles an hour, and the cattle train
slightly slower. A blinding snow-
storm was responsible for the collision.

Injury to the

as? WNS&LA?
%\VREFUSAL TO CANCEL STAMPS fiey type of msulators f ety
O RESULTS IN WITHRBAWAL
n of atrany-

ber of Mnor past-office officials to can-
gel ter-centenary
0S stamps 1ssued
‘by the Russian government, the differ-

; ent_series, bearipg :3& likenesses of the
Mprﬁ nt }zarza;@?ﬁ eral of his prede-

cessors,”were withdrawn. From the
day that these stamps were first used,
certain officials refused to obliterate
the portraits of the present czar. As
a result of the decision to recall the
issue, these stamps have become valu-
able with philatelists.

T Horticulturists of the Bureau of
Plant Industry at Washington are ex-
perimenting to develop a rose from
which attar of rose can be distilled,
that will thrive on American soil.

W insulators from becoming wey by rain
— M

i
!

bridge has a length of

h a span of iﬂﬂ ft )

nent ‘way o (= in 3 n 4 :
abm-'g wit . h:;/b?ctm of the
foundations lies 20 to 24 it. below the -
river bed piles were driven 42 ft.

below th ndatiﬁhf'/

THOD OF HANGING
RS

W M

electn
cables carrying high-tension currents
consists of a series of bowl-shaped por-
celain members,
the upper sides
of which are cov-
ered with close-
fitting metal
caps extending a
little below the
edges of the
members, which
are connected to
cach other as
shown. It is
claimed that the
metallic armor
furnishes protec-
tion against
stone-throwing
voungsters, breakage due to handling
and mounting, and also prevents the

- T o g M
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or snow. It is further claimed that
these metal protectors form a con-
tinuous path along which discharges
can take place without touching the
porcelain parts, in case of any sudden
or heavy increase in the voltage of the
line.

BABIES’ WHITE.CLOTHING
MAY INJURE VISION

“Let white be utterly abolished,”
says an eminent London specialist, re-
ferring to the color surroundings of in-
fancy, “and in a few

jie

VAl
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4

PHOTOGRAA!Q OF WOOD
WITHOUT CAMERA

A simple and accurate way of
taining photographs of the grain
different kinds of wood without the u
of a camera is to place a very tl
slice of wood in an ordinary printing
frame, insert a piece of photographic
paper, and proceed in the ordinary
manner of printing from negatives.
The print thus obtained, however, is
a negative instead of a positive, the
pores of the wood showing as black

@

%,

g‘gratinns I believe
thid?e would be a 20-
pﬁ\cent decrease in the

ber of peop]e wear-

111 glasses.” Leading
p )cians and eye spe-
%&iu this country
“have also reached a
{ somewhat srmllar con-
~dclusion, and it is not
"-altc}frether unlikely that
a campaign may Dbe

wau;f:d against the use
so much white.
Lver}rthing sur-
unding the infant in
fairly well-to-do fam-
ilies seems to be white.
Until several years old,
the baby is generally
dressed in white, given
white celluloid toys,

put to sleep in white
cribs, the nursery 1is
unually white, and the
nurse always wears white aprons.

“No wonder baby blinks his weak
little eyes and turns his head painfully
away from glaring light,” says the Op-
tical Journal and Review. “White is
not for babies and should never be
used in the nursery. Neither should
baby be dressed in white, nor his nurse,
nor his pet rag dollies, nor should the
little erib or carriage or furniture be of
white.”

Thousands of people, according to
this authority, grow up with weak eyes
solely because they spent their infancy
in white surroundings.

Above — Negative
Camera.

<
S

Courtesy Wood Oraft

]E Hadt without
Maple

Print of Cross Section of Bird's-Eye Ma
Below — A Positive Print of the Btrd.'u-
Made from the Paper Negative

spots and the dense fibers as white
areas. It is therefore necessary t
print from this negative to obtain a
photograph that shows the wood as it
appears to the eye.

20 |

STEEL-TAPED CABLE TAKES
'D.IG‘IPLACE OF CONDUITS

In all large cities electric and tele-
phone wiring is no longer carried ovegs
head, but underground, in conduits.
The regulation conduit, however, is
too expensive for extensive wuse in

many small cW~taped cable
3
Wew. (eeott gy
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has been designed which is claimed to
serve just as well for certain purposes.

The field for the steel-taped cable in-

Steel-Taped Cable Laid under Pavement
for Street Lighting
cludes suburban districts, parks, pri-
vate estates and manufacturing plants
where conditions do not justify the
expense of a conduit system and where
changes are seldom made. The illus-
tration shows such a cable, comprising
a regular lead-covered cable coated
with jute and tar, over which are two
windings of steel tape in reverse direc-
tions, being laid under a brick pave-
ment to feed street lamps. In using
the cable for park lighting in Hender-
son, Ky., 1t was laid in a narrow, shal-

low trench, with the earth replaced and
sodde

0.(’ IMPROVED METHOD OF
EXTRACTING BENZOL

Benzol, which is contained in the
naphtha produced by the destructive
distillation of coal, from which it is
<eparated by fractional distillation,
may yet prove to be a possible substi-
tute for gasoline, owing to a new proc-
ess of coal distillation. The value of

L U
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the new system lies in the large in-
crease of yield over thd existing coke-
oven methnd of ¥.

..F msﬂd

Tﬁe c:okew
interisting still,
t by this process
Scotch “cannel,” ind of coal once
extensively usedypMras works, but now
greaﬂWﬁ in value, will give,
through\k\yitable treatment, as much as

20 gal. df benzol per ton.

Cl'm’Eﬂ ]'11'0':
it has been

WINDOW BUILT TO CALL A

334 TLOST SON HDM'
A little window in @ B’ a

Kentish cottag® bears a sad history. It
faces the sea and was built by a mother
whose only son ran away to be a sailor
because of his father's anger. The win-
dow was constructed by the mother
eight years ago, and every night since a
lighted candle sheds a beam out to sea,
illuminating two little figures on the
window ledge, the boy's vouthful toys.
The mother hopes the} will bru‘.tg‘ her

son back. J'/LA'/U JL ‘1“"“{“ :f_ )

A Window That has been Calling a Son Home
for Eight Years
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BUFFALO POSES AS MODEL
FOR SCULPTORS

hafi

One of the figdcyt
herd in the New Yy

den is kept/in als®parate gorral { ﬁ

ht'-éadnfm:: scph ¥ho wish to {zn an attempt to turn her over, but she
maodel “the po ?ﬂJs extine 1l K't'ﬁihit'rl every effort. With 18 persons
The illustgatrdn sho Adu¥ aboard she sank to the depth of the
student of  sculpture It is fender.

not unusual to find skveral :-»L“tlivtul':-s
working at a time.

3762

TESTING AN UNSINEKA

L
Adlaped, unsinkpple Pighadt
given a pracidcad demghiistration

recently in the tiver before the

U. S. Board of Supervising Inspectof:

of Steamboats. The craftyis Of
148 a stcurU '

{ lh':' T ]
logica [[}p'g 8 tor Modeling a Buffale at the New York Zoo
N - 4

an

[l

calvanized steel plate, and
ing or outlook tower fitted with four 6=
in, portholes. Entrance to the boat is
by two hatches or manholes, one for-
ward and one aft. The rudder 1s fitted
with two tiller handles, so that the boat
may be steered from within or from the
outside.

In the tests, seven men swung out
over the water from the handrail , : : )
Et‘lCil‘ Iit‘lg‘ the upper pﬂ.l"t of the craft Lowering a Ho“caml“b]ﬁ} Unsinkable Lifeboat
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STEEL BAGGAGE TRAILER FOR
AUTOMOBILES
A steel trailer for carrying baggag

behind motor cars, instead of convey-
ing it upon the top of or inside an auto-

POPULAR MECHANICS

DRILLING MANHOLE UPWARD
ENSTEAD OF DOWNWARD

rilling a manhole through solid
rock, in an upward direction instead
of downward, is an unusual feat that
was recently accom-

Motor Lﬁggag: Trailer Made of Steel

mobile, has made its appearance. The
trailer is built of steel throughout and
mounted upon two rubber-tired wheels,
which run on ball bearings of special
construction.

The vehicle also is attached to the
rear of the car by a special joint that
permits the trailer to be pushed back-
ward by the car without swinging,
from side to side.

plished in Baltimore
by an engineering firm
employed to improve
a certain section of that
city. The manhole was
worked upward from
a tunnel 22 ft. under-
cround by drilling 36
holes in a circle from
the roof of the tunnel
upward, with one hole
in the center, which
was the only one that

was used for charging
and firing. When it be-
came no longer possible to operate the
drills from the bottom, holes were
drilled from the top to meet those
drilled from the bottom. Then the
bottom of the center hole was stuffed
with bagging, several feet of sand were
packed on top, and the hole was
charged and fired in the usua
In this manner the manhole w
upward to_the sur
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o, MAGNIFIED SOUND
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RUBBER LIFEBOA
'ITSELF AUTOMATICALLY
A London inventor has constructed

a collapsible lifeboat having a special
rubber skin which automatically re-

chingry seemed unusu-
allgng@,Zﬁne piano
wirds wefe strung
across a room some 3

ft. fro the ceiling

and s R

The ferye-raoki in —
was nmized td a

marked degree, owing

vl _

to the breaking up of
the air vibrations by

Folding LHeha%nich Repairs Itself W
the wires, and the workers became pai &itsell wlhen puncture e 11l

more efficient. In homes, the use of
rugs, draperies and curtains are im-
portant modifying elements.

tration showy rnzrﬁ]g;l /3 lifeboat 7
being fired wit revolver, the
material remainl'ng'watergfht.
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TRAVELING CRANE HAS
(1@ UNIQUE SWITCHES

Unlike the ordinary traveling cranes,
the electric hoist here illustrated is of
a monorail type that runs from depart-
ment to department through narrow
passages and doorways, has several
branches, and runs around curves.
Probabl}r the most interesting feature
is the track switches, which have no
moving parts. There are no open ends
of track to be guarded, no setting of
switches for the desired direction of

**%favel, and the trolleys run through the

track switches in all directions without
stopping. All the operator has to do
is to select his route and pull the re-
quired lever. The two I-beams, con-
stituting the main or straight-through
track, and the third I-beam, which con-
stitutes the spur or curved track, have
cast-steel extension pieces, or tongues,
rigidly secured to the terminals, the

Running through One
of the Track Switches

A
4 The Electric Monorail Crane
About to Take One
of the Switches

The Traveling Crane Running
around a Curve

projecting portion of each tongue being
at the same level as, and forming a
continuation of, the bottom flange of
the I-beams. These tongues are so
shaped that there is sufficient space left
between them for the trolley trucks to
When the trolley approaches &
switch at which it is desired to run
from the main to the spur track, the
operator pulls the steering lever. This
raises a horizontal roller to a position
in which it engages a curved rib on the
under side of the central switch-tongue
and the leading truck
is swiveled, thus di-
verting the crane to
the spur track., No
operation of levers
is necessary to re-
turn from the spur
to the main track,
nor to run thrc:ugh
the track
switch on the
main track in
either di-
rection.
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A Toy That Makes Showers of Harmless Sparks

throws showers of harmless sparks
which are especially effective in the

"L—O An automatic flash light for attach-
\ ing to the middle of the barrier or bar
used for guarding grade crossings of
railroads has been invented. The l1<fht

source of the apparatus is a steel hﬁta
tle located at the heavy end of the
barrier and containing acetylene gas
(11~.qm::lx ed in acetone.

The gas 1s car-
lash-light lamp by means

GRADE-CROSSING BARRIER WITH FLASH

POPULAR MECHANICS
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dark. The device consists of an emery-
covered wheel with a metal axle upon
which is hung a tin clamp. At either
end of the axle is a loop of twine with
pasteboard disks at the outer end. The
toy is held in the two hands by the
pasteboard disks and whirled around
about 30 times in order to twist the
strings. Then, on moving the hands
toward and away ifrom each other, the
wheel buzzes around, striking the tin
disk and producing showers of sparks.

A

i

(A little electric light and battery o
the pocket variety attached to a mem- \*
orandum pad in such manner that the
light is thrown directly upon it, wag
recently patented. :%

LIGHT

of a single metallic tube and constantly
maintains a small jet of flame for ignit-
ing the flash light when the barrier is
let down. The cost of operating the
device is extremely low.

CA company in Copenhagen, Den-
mark, makes the disinfecting of tele-

L

nes 1ts business. /(5
i R

Automatic Flash Light {ur Railroad Grade Crossings

Wade T

Goleew OPniZoct o
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ENGLISH MINE-RESCUE
AUTOMOBILES 4, 1P

In addition to the provision that
every coal mine shall maintain one or

One of the Eng- o
lish Mine- Res. Yiauumm |
cue Auntomo- i
biles. The Ap- o PSR
paratus Neces-
sary for Rescue
Work, Such as
Helmets, Pul-
motors, and the
Like, are Con-
tained in the
Compartments

more competent rescue brigades, the
English requirements provide that a
fully equipped rescue automobile be
attached to every central rescue station
in constant readiness for calls. The
rescue automobile of the Rhymney
Valley station i1s here shown. In the
numerous compartments are two pul-
motors, a pump and fire extinguishers,
oxygen cylinders, lamps, potash car-
tridges, tools, and the self-contained
rescue helmets and jackets used by the
rescuers.

A MODERN GOLD-DREDGING
MACHINE (3™

One of the modern gold-dredging
machines comprises a digging appara-
tus at the bow of the boat, for raising
and delivering the material into a
screen, located about amidships, in
which the material is sized and washed ;
and an elevator or stacker at the stern,
conveving the over-size material from
the screen to a necessary distance
behind the dredge and onto the pile of
“tailings,” or refuse.

The machinery also includes a gold-
saving device, for recovering the prec-

NY. crgureetiny o
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ious metal from the material passing
through the holes in the screen; a
pumping apparatus, furnishing an
ample water supply for washing and
sluicing the gravel, and the necessary

.

,_ it v

___J RHYMHEY VAI.LEY RESEUE STATIDH

ropes by means of which“the dre
may be placed and held in any position.

The excavating apparatus consists of
an endless chain of buckets of great
weight and strength, that will cut and
dig not only the gravel, but the bed-
rock as well. The action of the buckets
is slow and powerful, so that the gold-
bearing gravel 1s picked up in a mass
with very little agitation. As the buck-
ets are water-tight, there is no possibil-

Modern Type of Gold Dr:dger Used in Brasil

(j(]?
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_ity for the gold to be lost, and the ma—
erial is delivered into the washing and
eparating screen in an almost continu-
us stream.

VELOPE SEALER FOR
THE OFFICE

Ti?e construction of this envelope
ealer is such that the gum flap of the
envelope is moist-
ened by passing
between two rolls,
one of which is a
wet felt roll, the
other bheing of
steel. As the en-
}elu e passes be-

D

AN E

Seals 100 Envelopes
a Minute
tween these two
rolls the flap 1s
pushed down and
held wuntil the
envelope is drawn
between two other

felt rolls  that
thoroughly seal the' envelope and
remove any moisture it may’ have
obtained from the moist roll. The

device weighs 14 1b., can be operated
by any boy, and, it is claimed, will seal
100 envelopes a minute when operated
at full speed.

OTH AERO FLEET TO BE
BUILT IN GERMANY

he (German government is to spend
$12,500,000 during the next five years
for a naval fleet of dirigibles and. aero-
planes, This fleet is apart from that of
the army, on which nearly $25,000,000
is to be spent. The construction of 10
dirigible balloons ef the largest size,
0 aeroplanes and 54 double, revolving
balloon sheds is called for immediately.
The aeroplanes alone will be manned
by 1,452 officers and men.
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NOISY MO

An “era of sil 'EJZ i London,

England, on April’l laat On that date
an amendment order to  the motor-
vehicle laws, passed by the Local Gov-
ernment Board, making it a misde-
meanor to open the muffler cut-out of
an automobile or motorcycle, went into
effect. An interpretation of the law
is that noise made by a motor is evi-
dence of an infraction of the rule,
whether a silencing contrivance is used
or not. Paris authorities have also
issued an edict making the use of
muffler cut-outs punishable by fine or
imprisonment.

fb? SzLLDME IN AN OLD |
CHURCH WINDOW |
e e

T d-sto
coln hgrdra
quainte Xa

work of the fou
a panel of th
-:.Ui:th transe

nged Salome of Lin-
land, is o1

olass I
is
hghts the -

With

se-

drgmatic instinct the deaigner
Mu ep 4{? mnmuu
in the '-.IH]\ when, e concelved it ”

Courtesy The Graphic
The Salome Window of Lincoln Cathedral

[
Salome, dancing to charm the King of

Judea, was poised on her hands. Sa-
lome is here depicted red-stockinged
and with red-gold hair.
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COLD-STORAGE H L FOR

HOTTEST AMER]CAN /
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A cold-storage lmt-:
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EARLY TYPE OF FRENCH
% 5% /| MOTOR OMNIBUS
The type of motor omnibus f"ra used

Paris was a steam-driven vehicle
made in 1801, before the days u! lllt..

in

11:: tl% p
W Do Dok
tl o
e theah L ﬁ (H’W

' e country.
MuOment
cof the surr ing ter-

Yet the

ritory brings many vis-
itors the year round,
to accommodate whom
Sn comfort a company
is now building a hotel,
at a cost of $150,000,
that will have a cooling
system throughout the
building, in every
room, and even in every
bed. The cooling pipes
will be everywhere, the

N

bed frames being made
of them. The walls,
floors, and roof of the building will be
double, and will contain vacuum spaces
throughout. The company guaran-
tees the house will be delightfully cool
in the hottest weather, and that the
guests will be eomfortable, and eggs
and meat sweet and fresh even when
the thermometer ranges around the
120° mark for long periods. The hos-
telry is to be ready for use tim summer.,

ke Cre e
RAILWAY CARRIAGE

The Krupp fai:t::rn at Fssen Ger-
many, has several EhtEDthlla“}? hca'-.y
railway cars for use in transporting

R

%

One of the First Motor Omnibuses of Paris

gasoline autobus. A boiler and a
small engine of the four-cylinder type,
mounted on the front of the platform,
was used to drive the rear wheels by
chains, and the wheels were bound
with ordinary metal tires. The bus,
which carried only six passengers in-
side and three on the top =eat, made
quite a sensation when operated in the
suburbs of the city.

FOR 2 VY__,_G.T.INS—-/
heavy gur® and gl niountings gﬂ){/ 3

trucks, each having four wheels, Larr £
a4 structure similar in appearance to j #"’/

s
5 =il
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=
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Bpecial Railway Cars Used by the Krupps for the Transportation of Heavy Guns and Guo Mountings
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hndge girder, on which the guns or
gun mountings are placed for trans-
portation. The complete outfit has a
length of 87 ft., and a carrying capacity
of 154 tons.

PUTTING OBEDIENCE INTO
NITROGLYCERINE

In studying the properties of nitro-
glycerine, an American chemist, Harold
Hibbert, made the interesting dis-
covery that there are two kinds of
solid nitro-
glycerine, and
succeeded in ob-
taining very
he&uutul photo-
graphs showing
the two different
kinds of crystals
which arwe
formed.

When freshly
made nitro-
glycerine is
frozen, crystals
such as are shown in Fig. 1 are pro-
duced, these being of what is called the
“labile” form of nitroglycerine. If
these are allowed to stand, they slowly
change into the “stable” form of nitro-
glycerine. The crystals shown in Fig.
2 were obtained by cooling the liquid
to a low temperature and then drop-
ping in a crystal of the stable form.

It will be seen
that the shapes
of the two kinds
of crystals are
altogether differ-
ent. To see if
there is any dif-
ference in their
liability to ex-
plode, Mr. Hib-
bert put a small
drop of liquid

Flﬁ —Photograph of

:trugl}rctrlnt Crystals
in Labile Form ich
Experiments Show will
Not Explode So Easily
As in Other Form

Figl. 2 —Crystals of Nitro-
cerine in Stable Form, N :
hich Experiments nitroglycerine and

Show to be Safer Than
the Liquid

a small quantity
of the two solid
forms into steel cups, and allowed a
2-1b. weight to drop upon them. The
liquid exploded when the weight was

dropped 6 in. ; the stable solid, when it

dropped 10 to 12 in, and the labile
form, when it dropped from 14 to 16 in.

The discov ery is particularly inter-
esting because it seems possible that
further researches may lead to the
manufacture of some form ofr this ex-
plosive which, with ordinary' care,
could be handled with perfe:.:t safety.

3046

NEW YORK’'S NEW SUBWAYS
IER THAN PANAMA

From the standpoint of finances in-

ved, the priposed New %rk%ﬁiﬂ
Z 1 & .
greatest/enigineering feats /yet pré-

jected.# The total expenditdre for the
extengion nd improvement of existing
lmﬁ h J]lShl‘ll of a service

amo in/rdund
numbers, tu $302 nnﬂ_mm, When"com-
pleted, the valuation of the cntire Sys-
tem will exceed t ost 0 éu Panama

Canal work. / ide gAleage
is already under ¢ act. The entire
system is to be regdy for operation by

January 1, 1917.

WIRELESS FIRE ALARM BR

,b o ATID TO SHIP
When fire broke o ering-
engine r f hile at
or in Harbor, an
ra ned in Broo
"ard l}}r mejprt§ &f the warel

: : Jire Chief Fth at
the Battcr} e dqua
and a firebodtj{was s n the way.
The flames were qmc tmgulshed
This was the first time ir}] the history
of the New York department that an
alarm had been sent in by wireless.

p wasf notified

“WHAT IS IT?” MACHINE
OF THE MAY ISSUE

The machine illustrated in the Ma}r
issue without description, under the
title of “What is It?,” is a trench
excavator with bank-sloping attach-
ment, designed for the digging of
small, open drainage ditches or tile
trenches.

L>
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o 4_3-_1._‘? is Required to Do Any Welding

cases, up to a certain thickness
of metal, equal to that per-
formed with a more expensive
machine. The outht described
in the following is one result-
ing from these experiments,

The expense of outfits for oxyacety-
lene welding, regularly offered on the
market, prohibits their use in the small
shop or the average blacksmith shop,
where the amount of work is not
enough to make such an outfit indis-
pensable. Yet some kinds of work re-
quire a welding machine of this kind,
and through the ingenuity of some
shop owners, who had the time to
spare, after \.arinus experiments, the
construction at home of an inexpensive
outfit has been made possible. The
work done with this apparatus is, in all

and 1t 18 complete within itself
i that it makes its own oxy-
gen and acetylene gas. The
construction of the parts constituting
the outfit, as shown in Fig. 1, will be
described separately.

The Oxygen Generator

The receiver A, Fig. 2, is made of an
old hot-water boiler, 60 in. high and
24 in. in diameter, holes being drilled
and tapped for 14-in. pipes, at B and C,
near the bottom, As this receiver must
be kept half full of water, the filling
pipe, connected at B, should be carried
up a little above the haliway point on
the outside, and a globe valve and fun-

891
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nel attached., This valve should always
be kept closed except when flling with
water. A hot-water boiler usually has
two holes in the head, and pipe con-
nections were made in these, one being
equipped with a needle angle valve, D,

Fig. 2=The
Retort and
Recciver as
They are
Connected
for
Generating
the Oxygen
Gas

and the other with an ordinary steam
cauge, E.

The retort I consists of a piece of
pipe, 18 in. long and 5 in. in diameter,
with a blind flange fitted on each end.
A gasket is placed between the blind
and regular flanges, to make the retort
perfectly air-tight. The interior of the
retort is fitted with a tray, G, made of
a piece of tin. The retort is placed on
supports, about 214 ft. high, and a gas
burner, H, 1is attached heneath, as
shown, The center of the retort on
top is drilled and tapped ifor l4-in.
pipe, and connections made, as shown,
to the receiver A, at C. A 14-in. globe
valve, ], is inserted in the line, and a
safety valve, K, placed at the top, as
shown. The upper part of this pipe
line should be carried a little above the
top of the receiver A.

The oxvgen gas is generated from
equal parts of manganese dioxide and
potassium chlorate. These chemicals
should he absolutely pure and free from
dirt or sawdust. They are placed in
the tin tray G, which is slid into the
retort by removing one of the blind
flanges, and after both blind flanges are
holted tightly in place, inclosing the
chemicals, the gas burner H is highted,
the receiver being first half filled with
water and the valve J opened. As soon
as the chemicals become hot they will
g:i:re off oxygen gas, which is forced

POPULAR MECHANICS

through the pipe connecting the retort
with the receiver and through the water
in the bottom of the receiver to the
upper part where it is stored ready for
use, When the desired pressure is ob-
tained, the gas burner can be regulated
so that just sufficient gas is generated
for use in the torch. It is absolutely
necessary that the chemicals be kept
clean and that no sulphur or any form
of organic chemicals, such as sugar,
wood, sawdust, etc., be allowed to 'get
mixed with the potassium chlorate, as
it will then become a violent explosive.
There is no danger, however, if the
chlorate is kept clean. The working
pressure is from 25 to 40 Ib., and the
safety valve should be set to hold a
pressure of from 50 to 60 pounds.

The Acetylene Generator

Another range boiler, the same size
(60 in. high and 24 in. in diameter) as
the receiver for the oxygen, is used for
the acetylene generator and reservoir.
The boiler, as shown at A, Fig. 3, is
drilled and tapped for a 14-in. pipe, at
B, and a pipe connection with a globe
valve and funnel is attached to fill the
boiler half full of water as in the case
of the oxygen receiver. The wvalve
should be kept closed except when fill-
ing with water. A hole, 3 in. in diam-
eter, is cut in the opposite side near the
bottom, and a short nipple used with a
flange and a blind flange, as shown at
C. This is used in cleaning out the
residue that accumulates from the used
carbide. The cleaning-out hole could
be supplied with the regular handhold
attachments in the place of the nipple
and flanges.

The top of the boiler is equipped in
a similar manner to the oxygen re-
ceiver, There are two pipe connec-
tions, one having an angle needle
valve, D, and the other fitted with a
gauge, £, and a safety valve, F.

The feeding hopper for the carbide
15 made as follows: A hole, 2 in. in
diameter, is cut in the boiler near the
top, at G, and a 2-in. pipe flange bolted
over it to make a tight-fitting joint. A
2-in. nipple, H, 4 in. long, carrying a
tee, J, another nipple, K, 6 in. long, and
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a cap, L, are screwed into the flange.
The cap is drilled in the center, tapped
and fitted with a stuffing box, to admit
the rod M that controls the feeding de-
vice N, The side outlet of the tee J is
fitted with a short nipple, on which is
attached the carbide hopper. The
body O of the hopper is made of a 12-
in. length of standard 6-in. pipe with a
flange and blind flange, P, for a cover-
ing. The bottom is made of a cap
drilled and tapped centrally for the
pipe connection to the tee J. The
feeder N is made to fit the hole in the
2-in. pipe snugly, and by the operation
of the lever Q a charge of carbide is
introduced into the reservoir where it
drops into the water and is converted
into acetylene gas. The pressure re-
quired is from 5 to 15 1b. and can be
easily kept up by the working of the
feed lever.

The pressures for both the oxygen
and acetylene are so low that second-
hand boilers can be used as well as
new ones, so long as they are gas-tight
and not rusted out in any place.

The torch is a very difficult tool to
make and it is advisable to purchase it
from any oxyacetylene-supply house.
The cost of a good one will be from $5
up. Any drug store or oxyacetylene-
supply store can furnish the manganese
dioxide and the potassium chlorate,
also the welding rods and fluxes.

When the two generating plants are
complete they are connected as shown
in Fig. 1. They can be set on a plat-
form equipped with wheels for hauling
it about., In this case a small gasoline
tank will have to be supplied and ar-
rangements made to have a heating
burner for the oxygen retort.

To start the torch, light it and grad-
ually turn on the acetylene, until it is
burning with a steady flame, then
slowly turn on the oxygen until the
color comes to a bluish tint with a
small white tip in the center. This will
produce the hottest flame.

The welding i1s a very simple opera-
tion; in fact, it is much easier than to
do brazing. Make a V-notch on the
break, place the pieces together, then
turn the flame into the notch, which will

893

melt the metal on the edges and cause
it to run down into the crevice. Apply
a welding rod of the same material as
the work being welded in the notch and
allow the flame to melt it and fill the
Scaling powder is

space with metal.

Fig. 3—The Gas
Reservoir and
Carbide Hopper
for Charging
the Space with
Acetylene Gas

c

B
used on copper and cast iron, and an
aluminum flux for aluminum, but a
good job can be done with borax and
boracic acid mixed. These instruc-
tions are very simple, but nevertheless
an outfit made as described will do just
as good work as any high-priced outfit
that can be bought.

Pulling a Broken Pump Rod

Make a ring of heavy wire that will
slip easily into the
well casing and have
a hole large enough
to encircle the rod.
Fasten wires loosely
to the opposite sides
of the ring. Lower
the ring into the cas-
ing, at the same time
keeping the ring as
nearly level as possi-
ble, until it slips over
the end of the rod at
least 12 in. Pull on
one wire only, and
the ring will grip the
rod so that it can be
drawn out.—Contributed by Theodore
Wilson, Atlanta, Ind.
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Water Cooler

Drinking water iced in a pail is not
agreeable to all persons and many
times will cause sickness to workmen

T

L]
@

Cooler for Water Where the Ice is Kept in a Separate
Compartment Surrounded by t]l':e Water

in shops during very hot days. The

water should be cooled by ice placed

in a separate chamber which is sur-

rounded by the pure water,

A cooling tank that will supply pure
water for about 60 workmen can be
easily made in the following manner:
The water receptacle is shaped hike a
bottle and when filled with pure water
it is placed in an inverted position so
that the neck will extend into the base
which has a faucet attached. The ice
chamber is placed in the base where
the water entirely surrounds it. The
three parts are made of galvanized iron.

Growing Large Onions in Rich Soil

An onion grown in rich soil will pro-
duce large tops and small bulbs. This
T averted by tying a piece of linen
thread around each plant, about 114
in. above the ground, to strangle the
top. The thread must be tied neither
too tight nor too loose, just tight
enough to prevent too much sap flow-
ing into the top. I found that this
would produce large bulbs and small
necks, therefore better onions, that
would also keep much longer when
stored.—Contributed by J. W. B'mh-::rl-
ster, Gresham, Ore.
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Tapping a Large Electric Cable

On construction work it is frequently
necessary to tap a line at right angles,
and where the line is made up of sev-
eral strands the proper way to make
the connection is shown in the sketch.
‘The insulation is removed, at the place
for the connection, from the straight-
line cable for about 315 in., Fig. 1, and
on the end of the line to be connected
for about 5% in. These lengths are
for a cable of 19 strands. The wires are
then thoroughly cleaned and six of the
strands on the end of the cable are
turned down on each side of the cable
from the outer layer, and three each
way, at right angles, from the next
layer, Fig. 2, whereupon the center
wire i1s cut off. \Wrap the three strands
each way, as shown in Fig. 3, and draw
them tightly around the bared straight
cable, and wrap the six strands each
way on top of the three strands in the
opposite direction, as shown in Fig. 4.
It is best to wrap each wire separately
in the latter operation. Be careful to
have the strands lying close together
and drawn tightly around the cable.
The fnished wrapping should appear
as shown in Fig. 5. Apply the flux and
solder by pouring the melted metal on
the joint.

Any traces of the soldering flux
should be removed after the joint is

soldered. An application of alcohol
|
Fig.|

Various Stages in the Operation of Connecting
a Line at Right Angles to a Cable

will clean the joint and keep it from
corroding, Oiled linen makes a good
substitute for the expensive tape on the
joint, and this is then covered with the
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usual application of friction tape, well
painted. For wires of different sizes,
the insulation must be removed for a
different length, but in no case are any
strands removed except the center
strand as stated.—Contributed by G. E.
Farquhar, Newark, Ohio.

A Seat for the Window Washer

Many times it is difficult to wash
windows on account of the narrowness
of the sill, and where it is lower than
the stool of the window. The seat
shown makes it an easy matter to get
at the outside of the glass.

The seat is made of a board, 15 in.
long, 12 in. wide and 1 in. thick, to
which two crosspieces of wood, A and
B, are attached as shown. The piece

A rests on the sill and B keeps the
seat secured so that it must be lifted to

The Seat is Held Rigidly
to the Sill of the Window
by the Metal Hooks
be taken off. Two hooks of iron, C C,
are fastened to the under side of the
board where their ends will slip under
the edge of the stool board.—Contrib-

uted by Edward Silja, Chicago.

Making Ells for Pipe

The use of a jig in conjunction with
a universal chuck makes it an easy
operation to machine an ell in a drill
press or lathe. The jig consists of two
parts, the first, Fig. 1, being for ma-
chining one opening in the ell and the
second, Fig. 2, for finishing the other
Dpeuiug at a true right angle to the
first.

The first part 1s made of round or
hexagon stock, the latter preferred if
a three-jawed chuck is used. The pin
A fits a tapering hole and when driven
in, it draws the ell in the opening
tichtly against the beads on the ends,
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the slot in the part being drilled and cut
just wide enough to admit the body of
the ell.

After machining one opening the ell

Fig.l

Fis.2
Positions of the Ell in the {lg for Hal:hlnmg

the Openings at True Right Angles

1s placed in the other part of the jig,
Fig. 2, which is made in a similar man-
ner to admit the body of the ell and the
bead B. It is held in place with a
screw, C, having a true pipe thread.
The screw will hold the ell in position
with the unfinished opening at a true
right angle and straight out from the
center. The turned shoulder D, on
this part, makes it easy to place the
whole in a chuck.—Contributed by
Edwin Menger, San Antonio, Tex.

Grouters for a Lawn-Mower Wheel

The lawn-mower wheel that causes
trouble by slipping may be easily reme-
died with an auxiliary tire supplied
with grouters made of small stove
bolts. The tire is a piece of strap iron,
about 1 in. in width and of a length to
encircle the rim of the wheel, with

Auxiliary Tire Supplied with Stove Bolts for Grouters
to Attach on a Lawn-Mower Wheel

ends bent up to receive a bolt for

clamping it in place. The iron is then

drilled or punched to receive the stove

bolts.
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Dogs to Hold Threaded Shafts in a
Lathe
In doing turned work on threaded

shafts and bolts in a lathe it is neces-
sary to provide some means other than

The Slot in the Nut Forms a Clamp That Grips

the Threads on the Shlﬁl
the ordinary dog to hold the work
without injury to the threads. The
method I use seems to be the best, and
the device is very easily made and ap-
plied. A nut that will fit the threads
on the work being turned is cut almost
in half with a hacksaw, as shown in the
sketch, and used in connection with the
regular lathe dog. The metal removed
by the saw is sufficient to allow the nut
to grip the threaded part of the shaft
when the dog is clamped over it.—
Contributed by John P, Kolay, Ithaca,
New York.

A Butterfly Valve

When starting a gasoline engine in
cold weather it is sometimes necessary
to shut off the air and allow only the

Butterfly Valve for Placing in a Pipe to Control
the Air Supply to a Carburetor

gas to enter for making a rich mixture.
If the engine is not equipped for shut-
ting off the air, a hand must be placed
over the opening, Instead of this
method, motors not so equipped can be
fitted with a butterfly valve in the air-
intake pipe at small cost. Such a valve
is shown in the illustration. The stem
is a piece of 14-in. rod with a hacksaw
slot cut almost the entire length. A
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piece of 15-in. sheet brass is cut to the
circle of the pipe, and filed across the
center to fit the slot. Thus made no pin
or screw is required to hold it in place.
Holes are drilled through the walls of
the pipe across the diameter, the cir-
cular disk of brass put in place and the
split wire shoved through the holes
and onto the disk. A 14-in. wire is
then driven into a hole drilled through
the stem, as shown, which locks the
parts together and forms a lever for
attaching a spring and the connection
wire, if desired.

Reflecting Light into an Ice Box

A wood chopping bowl was procured
and its bottom covered with small

triangular pieces cut from a mirror.
The reflector thus made was hung in
the ice box directly in line with the
store light outside when the door was
opened, The reflected rays from the

When the Door of the Ice Box is Opened the Reflected
Rays Immediately Illuminate the Interior

light gave sufficient illumination to all
parts of the interior. The pieces of
mirror are tacked on the bowl at vari-
ous angles so the rays of light will be
reflected in different directions.—Con-
tributed by E. L. Douthett, Kansas
City, Mo.

A Belt-Lacing Cutter

An excellent and practical lacing
cutter for doing the work quickly and
uniformly can be made from two or
more safetv-razor blades and a suit-

The Blades are Set in the Wood Handle and Spaced
to Equal the Width of the Lacing

able piece of hard wood, which serves
as both handle and holder. Make the
desired number of cuts in the wood
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with a saw, then drive the blades into
position by gently tapping them on
the ends with a hammer.—Contributed
by W. A. Jaquythe, Richmond, Cal

Jumbo Chuck for Watchmakers

Not having the universal chuck in
my set and being in need of something
larger than the ordinary split chuck, I
constructed a jumbo chuck from an old
No. 12 gauge shotgun wad cutter. This

An Drdmal; Cutter for HakmE Shutg’un Wads
a

de into a Jumbo Chuck

not only served my purpose, but it is
useful in many ways to the watch-
maker.—Contributed by A. I. Hor-
worth, Ben Avon, Pa.

Staging Hook for Shinglers

The usual method of attaching a
shingle to a piece of timber, then driv-
ing nails through the shingle into the
finished part of the roof, many times
causes a leak which could be avoided
if hooks were used to hold the staging
timber., Hooks, made as shown in the
sketch, are attached by placing one
hooked end into a space between the
sheathing boards and hooking the tim-
ber into the other end. With this hook
it is unnecessary to make any holes in

—
The Hook Prevents Making Holes in the Finished
Roof, and the Staging is Much Easier Raised

the finished part of the roof.—Contrib-
uted by Clyde Hall, Eureka Springs,
Arkansas.

A Line Holder for Brick Masons

When laying brick on long walls it
1s often necessary to place a brick in
the center to keep the line from sag-
ging. A very simple tool, and one that
is handy to use for holding the line, is
shown in the sketch. Wherever it is
necessary to hold the line, place a brick
flush with the outside and slip the tool
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over the brick, allowing the spring to
push the clamping part against the line

The Tool is Easily Clamped over a Brick and Holds
a Line Flush with the Outside

which lies on the face of the brick.—
Contributed by Robert M. Thomas,
Denver, Colo.

Roof Scaffold without Fasteners -

In repairing or building chimneys a
scaffold is necessary and the usual
method is to fasten the vertical pieces
to the roof. A better way is to fasten

Scaffold Suﬂ)urts for the Ridge of a Roof That
equires No Fastenings

the vertical supports to pieces nailed
together to form an angle equal to the
pitch of the roof. These pieces are
placed over the ridge of the roof with-
out any fastening whatever and the
scaffold built upon them.—Contributed
by Fred L. King, Islip, L. L.

A Stud Driver

When setting studs, the common
practice is to put two nuts on the stud

be 27
1
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D1menaluns for a Driver to Turn %-In. Studs
into Place without Damage to the Threads

and screw them.up until they are well
locked together, says Power. This fre-
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quently injures the thread, but such
damage can be avoided by making a
stud driver similar to the one shown.
For a 54-in. stud a piece of 1-in. square
stock is suitable. This is drilled and
tapped out 4-in. deeper than the diam-
eter of the stud, A 34-in. hole is also
drilled and tapped through from the
top. This small hole allows a pin to
be screwed through and come down
on top of the stud, thus preventing in-
jury to any threads on the stud when
it is screwed in.

Chain Oiler for a Bearing

A method of providing a positive
chain oiler for a shaft bearing running
at a slow or medium speed is shown 1n

> the sketch. An
ordinary  inex-
pensive open-
link brass chain
1s used, and 1is
run over a
sprocket  made
by draw-punch-
ing teeth in a
strip of thin
sheet brass hav-
ing a length
equal to the circumierence of the shaft.
A little figuring, or stretching of the
brass strip, may be necessarv to get the
correct spacing of the teeth at the
joint. A little solder, or escutcheon
pins driven through the sprocket band,
will hold the sprocket on the shaft.—
Contributed by Wm. C. Terry, Boston,
Massachusetts.

Improved Method for Electrodeposi-
tion of Platinum

In view of the constantly rising price
of platinum, a new method, recently
published in a French journal, of
electrolytically depositing it on baser
metals to make them noncorrosible
should be of interest especially to
makers of laboratory utensils and
apparatus. .

The platinum salt used to make the
electrolytic bath is its chloride in com-
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bination with potassium. In passing
the electric current through this bath
a dark deposit of finely divided metallic
platinum, so called platinum black, is
formed on the object to be plated, at
the cathode. The chemical reaction of
the bath is alkaline at that point. It is
therefore necessary to add some acid
to the bath in order to obtain a plating
that will stick. For this purpose no
inorganic acid may be used, as it would
attack the object to be plated, but citric
acid—the acid occurring in lemons and
various other fruits—is found very
satisfactory.

A suitable solution is made by dis-
solving 10 parts, by weight, of citric
acid and 2 parts of the platinum salt in
100 parts of water. This solution is
heated to a temperature of 185 deg. F.
The object to be plated must be re-
moved from the bath every 10 minutes,
well dried and polished. By adding
more of the platinum salt the bath may
be rejuvenated, but can otherwise be
used 25 to 30 times,

Qil Spreader for an Oilcan Nozzle

A very convenient device to spread
lubricant over rapidly moving surfaces
is made as shown in the
sketch. It consists of
the brush part, taken
from a discarded tooth-
brush, which iz drilled
centrally to receive the
end of the can spout, a
screweye being fas-
tened in one end to hold

it in place. The man-
ner of using the device
is obvious. — Contrib-

uted by G, H. Holter, Jasper, Minn,

Splitting Large Blocks of Stove Wood

When splitting large blocks sawed
from logs for stove wood, hit the top of
the block with a slight slant of the ax
directed toward the edge of the block.
The ease with which blocks may be
split will surprise anyone.—Contrib-

uted by J. R. Quirk, Wheatland, Wyo.
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Paving and Pavements
By GEORGE LITTELL

PART 1

[The object of-this article will be to give the reader a general idea of the course of procedure and the latest
methods employed on a construction job of thiz kind. Only the actual work will be described.—ED.]

Grading

When the excavating gang arrives
upon the job it finds that the engineer-
ing crew has placed stakes, at regular
intervals, along both sides of the pro-
posed street. These stakes are marked
with the “cut” to be made at that
point and are placed at an offset from
the curb line of the finished pavement.
This offset may vary with conditions,
but is usually about 3 ft.

A pair of stakes are shown in posi-
tion in Fig. 1, the “cut” 050 being
equal to “cut” 0.50 ft.,, or, to be very
plain, cut 14 ft. These cuts are given
to the crown, or top, of the finished
pavement and care must be exercised
when doing the rough grading. When
figuring the actual cut to be made, to
ascertain the crown of the subgrade,
the following method must be used.
The given cut to the crown is the sur-
face level of the finished pavement,
so that the depth of the cut must be the
total of the surface coating, the cushion
coat and the depth of the concrete.

OFFSET JFT
ir_.JI. L._.‘}"
WIDTH |
W | OF PAVEMEMNT
| i
| Fis. | |
—

—

36"

Ik
?

;-

Stakes Set by the Engineering Crew Designate
the Amount of Cut or Fill

Fic.2

For example, a brick-paved street using
the cut given in Fig. 1 would be as
follows:

Given cut 0.5 cvccrecccnnasnssnarnnssanaa-Q ft, 6 in
Thickness of brick.cvieiiiinais R ISR S
Thickness of cushion...... ...... ........0 "  *
Depth of concrete-.cavvcininee vvvaiannn 0 & ™
Actual cut to subgrade.....cconvna a1 f8, 5 in

To obtain the crown of the sub-
grade three wooden tees, made as
shown in Fig, 2, are used; two being

SIGHT LINE

WHITE TEE
BLACK TEE

Fiz.3

aver Tees Placed

The Crown is Obtained b};dsightin
j enter Tee

on the Stakes to ust a

painted black and one being painted
white; or they may be painted red,
white and blue, The point of a pocket-
knife is placed into the stake, at X,
Fig. 1, on either side of the road, and
a black or colored tee is placed upon
each., The white tee is then held be-
tween them and lined up for height.
A stake is then driven down 1 in. less
than the actual cut to the subgrade or,
using the example, 1 ft. 4 in. This
operation is illustrated in Fig. 3.

Stakes are then driven in on the off-
set line and the actual grading is com-
menced. If the soil is of clay, or fairly
loose, an ordinary grading plow is
used, but if it is composed of stone,
pieces of block asphalt, cinders, ete.,
as is often the case, a router plow is
called into action. One of these plows
is illustrated in Fig. 4.

The plows are started one after an-
other up one side of the road and down
on the other, leaving a hard road in
the center for the use of the teams,
After the sides are plowed up, the
wagons use one side of the road while
the plows loosen up the center. The
same route is covered again and again
until the subgrade is reached. Scrap-
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ers are also used, sometimes, but not
to any great extent when a heavy cut
is to be made,

The wagons are usually lined up and

Fie. &

Implement Used Instead of the Plow for Loosening
Up Earth Packed Hard by Traffic

a crew of about 10 laborers is placed
on the head or lead wagon; about eight
laborers on the next wagon; about six
laborers on the third, and about four
laborers on each of the others. This
method of loading keeps the teams
continually on the move and the earth
is speedily removed.

When the rough grading is finished,
the tees are again used and stakes are
set 10 in. higher than the subgrade.
The gutters are cut to grade by using
a line set on the bank, and quarter

Fie.5
The Tees are Apain Used after Rough Grading

to Set the Stakes on a Higher Level

stakes are set midway between the
gutter and the crown of the road, Fig.
9, and experienced graders, with mat-
tocks and shovels, trim off the few re-
maining lumps and fill up the depres-
sions until the finished grade 1s smooth
and even, Different soils settle to dif-
ferent depths when the roller is put
upon them, but if the grade is finished
34 or 1 in. higher than the desired sub-
grade 1t will usually press down until
it is nearly correct or, at most, 14 in,
high. This will necessitate only 514 in.
of concrete instead of 6 in. and, while
not materially weakening the founda-
tion of the pavement, means a con-
siderable saving of concrete if the job
i1s a large one.
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Trenching

After the finished grade is obtained
the next operation is trenching for the
drain tile. The width and depth of
this trench is shown in Fig. 6, at A.
The drain tile, broken stone, concrete
and curbing are shown in position at B.

The drain tile comes in 1-ft. lengths
and is simply laid on a foundation of
gravel, chips from curbing, old con-
crete or some similar material ; covered
with 1 or 2 in, of the same material
and then with about 4 in. of fine earth,
well tamped. The concrete base for

Trenching for the Drain Tile and Its Location
with the Fillers in Place

the curb is laid upon this earth, the
curb is set and more concrete is tamped
in behind it.

Concrete Curbing

While concrete curbing is gaining
favor among highway engineers with
great rapidity, not only on account of
the lower cost of construction, but also
on account of a better-looking and
more lasting job, its use is not yet uni-
versal. A great number of the larger
cities have adopted this type of con-
struction while others have not used

Fig.7
Method of Uﬂinﬁ Wood in Constructing a Form

to Make a Concrete Curbing
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it up to the present time, but that does

not lessen the popularity of the
product.
While concrete curb and gutter

forms can be constructed of plank, as
any other form or mold for concrete,
the cost is very high and for that rea-
son the contractors are using the
pressed-steel forms, as the finished
product is more satisfactory and from
G0 to 70 per cent cheaper.

The illustrations, Fig. 7, show the
successive steps in placing wood forms
for making concrete curbing. One of
the metal forms, set and partially filled
with concrete, is shown at A, Fig. 8.
This style of form is used mostly in
connection with dirt roads or macadam
highways, while the curb form shown
at B is used in place of the old-style
stone curb.

When this form 1s used the excava-
tion is made as for the stone curbing,
but a little wider; the forms are set up
in the excavation, filled with concrete
and firmly tamped. As soon as the

{ To be confinued)

A Tool for Laying Out Mortises and
Tenons

A tool for laying out mortises and
tenons, and the manner in which it is
used, is shown in the sketch. A T-
shaped piece, A, is cut from {5-in. sheet
steel, and a slot, B, cut longitudinally
through the larger part or blade. A
shoulder, C, is then cut from 14-in. ma-
terial, and two pieces of {%-in. sheet
steel, D D, are fastened by four rivets
to the shoulder C, forming a recess in
which the blade of the T-shaped mem-
ber slides. A hole is then bored in the
shoulder C and tapped for a thumb-
screw which serves to hold the parts
at the desired point. The edges F and
(G must be filed perfectly parallel, and
if in addition the edge H 1s made per-
fectly parallel with edge G, the tool
may be used as a sliding caliper.

The advantage of this tool over a
marking gauge in layving off mortises
is that a point of a knife blade may be
used for marking instead of the marker
on the gauge, which has a tendency to

901

concrete is sufficiently set, usually in
about a half hour, the forms are re-
moved and the surface troweled down.

As yet the specifications for concrete

Fig.8
Sheet-Metal Forms are Much Better Than Wood
and Less Expensive to Use

curb and gutters are far from being
standardized, but the majority of
specifications call for a curb 18 in, high
by 6 in. thick, and for combined curb
and gutter 12 in. high by 6 in. thick, and
the gutter 6 in. thick by 18 in. wide.
- When using the combination curb
and gutter forms, the face of the curb
is made by placing a plank against the
form, A, Fig, 8, and this plank is re-
moved as soon as possible and the face
troweled down.

follow the grain of the wood and thus
make a ragged line.

This tool may also be used as a cen-
tering tool for round stock. Set the

A Mortise and Tenon Laying-Off Tool Which is Also
Used as a Centering Tool for Round Stock

tool to the radius of the cirele to be
centered, as shown at J, and mark a
line across the diameter, then move the
tool around until it i1s at right angles
with the line just scribed and mark an-
other line on the diameter., Where
these two lines intersect is the center.
—Contributed by Wm. A. Robinson,
Waynesboro, Pa.

CIf a lump of sal ammoniac is left in
a tool box, the tools will rust.
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Knife-Edge Square and Testing Block

The square is made in the usual man-
ner except that the blade swings on a
pin through the base and that in it are

Square with True Edges
and an Adjusting Device,
and Block for
Testing Its Trueness
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inserted two screws for adjustment, as
shown in Fig. 1. The testing block,
Fig. 2, for testing the square, is made
in cylindrical shape, of tool steel,
ground perfectly straight and the sides
at true right angles with the surface of
the ends.

The square should be very carefully
made by grinding and lapping the sur-
faces. In case the square i1s dropped,
it can be tested for trueness on the
block and adjusted, if the fall changed
the position of the parts.

A Shop Acid Jar

There are but few shops doing either
railroad or contract work, that do not
keep an acid vat or jar in which to
immerse injectors, check valves, and
other boiler accessories, for the pur-
pose of removing the scale and incrus-

Fie.2
Fig.1

tation deposited on them from the
boiling water of the boiler.,

The most common and practical
chemical used for this purpose is hy-

Fizc.3

drochloric acid, commercially known
as muriatic. As this acid attacks al-
most any metallic substance it touches,
the only receptacle that can be used
for holding it is a glass or glazed-stone
jar. The 20 or 30-gal. jar is the ves-
sel generally used, and so far as being
affected by the acid, it would last for-
ever, but such a vessel is easily broken
and for this reason objectionable.
Workmen while placing pieces of
metal in the liquid are apt to be care-
less and break the jar. The most fre-
quent accident is to let a heavy piece
drop into the solution and break the
bottom from the jar. The breaking of
the jar alone does not mean so much,
but the solution is lost, and in many
cases another jar is not at hand nor
a solution in readiness, and important
work must be delayed.

A great many schemes have been
tried to preserve the acid jars, but the
one illustrated is about as practical as
anyone would desire, and it will give
satisfactory results. A box is con-
structed to inclose the jar, It should
be large enough to allow at least a
2-in. space between the inner sides of
the box and the wvessel, and high
enough to permit the latter to be set
about 2 in. from the bottom of the
box and to leave about 3 in. of the box
projecting above the top of the jar.
The space below and around the jar,
to the top of the box, is to be filled
with mortar, which should overlap the
rim at the top of the jar and be made
flush with its inside surface. The
sketch, Fig. 1, shows this construction
very clearlv. A number of small wood

Fie.5

Fic.&

An Armor Sheath of Mortar is *Built around the Earthen Jar to Protect It from Breakage
by Hard Blows of the Articles Placed in the Acid Bath to be Cleaned

blocks can be pressed into the first
or bottom filling of the box to pre-
vent the jar from settling while put-
ting in the side filling. A sleeve of

|
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sheet iron can be rolled and placed in-
side of the jar, to be used as a form
for the cement, as shown in Fig. 2.
A small depression or runway should
be formed in the mortar at some place
on the top surface, as shown in Fig.
3, to allow the acid to be drained off
when its renewal becomes necessary.

In order to doubly safeguard the
bottom of the jar from breakage, a
false bottom is placed in the vessel.
The construction of this bottom is very
simple. A circular piece of wood,
about 1% in, thick, should be cut with
a diameter about 1;1 in. smaller than
the inside diameter of the jar. In the
center of this board a recess, about 6
in, in diameter and 5§ in. deep, is hol-
lowed or turned out and filled with
lead. The buoyancy of the bottom
can be greatly lessened by drilling a
considerable number of 14 or 3-in.
holes through the portion of wood out-
side of the lead center, as shown in
Fig. 4.

The cover of the jar is constructed
as shown in Fig. 5. An acid jar, pro-
tected in this manner, should last in-
definitely, as any blows it may receive
on the inside are made harmless by
the solid casing of mortar, and injury
to the vessel from the outside through
the armor around it is almost impossi-
ble. The false bottom can be easily
renewed, as the acid has little or no
corrosive effect on lead, so that it is
only necessary to make a new wood
disk,

Cleaning a Spark Arrester on a Tall
Stack

A spark arrester on the top of a high
smokestack of the round metal kind
became clogged and so stopped up that
no draft could be had for the fire. As
the arrester was located too high to be
reached with a pole and something had
to be done at once to procure a draft,
I procured a shot gun, loaded some
shells with fine shot and shot through
the arrester several times, which
cleaned it out completely.
uted by Harry E. Garbish, Stratford,
Wisconsin.
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Molding a Neat Edge on a Concrete
Porch Floor
The facing boards of the mold are

built up as high as the porch is to be
made, allowing an offset of 2 in., or the

The Molding Steip G [T/ 7 7o
Forms a Very ;ﬁ T

Neat Edge to the
Concrete Floor

thickness of the first plank, as shown.
The square corner formed by the offset
in the boards is filled in with a portion
of a crown mold, which is the idea of a
correspondent of American Carpenter
and Builder. The molding piece is
prepared by ripping the piece on the
line shown in the cross section A.
The strip is then fitted in the offset, as
shown at B,

First a neat cement is filled in
against the form, then the coarser mix-
ture placed on the inside.

A Wire Cutting-Off Tool

A device for cutting off light wire
or drill rod can be cheaply made from
two old 12-in. files. The positions of
the old files are shown at A and B
in the sketch. The teeth of the files
are partly ground off and the tangs
removed. Two holes are drilled
through the part near the tang end of
both pieces, one for the hinge bolt and
the other the size of the wire to be
cut. A handle of wood is fitted to the
outer end of A, and the part B is

Shearing Cutter, Made
of Old, Discarded Files,
for Cutting Lengths of Wire

gripped in a vise. \When the pieces
are hardened, the device makes a serv-
iceable tool, so cheap that a separate
one can be made for each size of wire
to be cut,
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Garbage-Bucket Cover Operated by a
Foot Lever
A cover operated by a foot lever is

a much desired attachment for a gar-
bage can or bucket. Such an arrange-

The Cover of the Bucket ia Easily Raised by
Pressure of the Foot Placed in the Loop
ment can be made as follows: Cut a
cover from sheet metal and fasten two
pieces of wood across the top. A lever
shaped from metal is pivoted to the top
edge of the bucket and fastened be-
tween the two pieces of wood. A loop
of wire is attached to the lower end of
the lever. A pressure of the foot in
the wire loop will lift the cover.—Con-
tributed by John V. Loeffler, Evans-

ville, Ind.

Closing Water-Gauge Valves from a
Distance

The breaking of a water glass gauge
usually results in burning or drenching

THe Attendant

.,
can Easily Close

the Valves from a Safe E
Distance When the :
Glaszs Breaks

a 3

the fireman while turning off the
valves. The arrangement shown in the
sketch is one I rigged up for closing
the valves from a distance without in-
jury to the person in charge. The valve
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stems are equipped with grooved pul-
leys instead of the hand wheels. A
stout cord 1s wound around the pulley
on the lower valve, drawn taut and
passed about three times around the
pulley on the upper valve, then carried
upward and over a pulley attached in
the ceiling and horizontally to any de-
sired point at a safe distance where it
runs over another pulley in the ceiling
and is dropped to a place within reach.
—Contributed by J. W. Madison, Osh-
kosh, Wis.

Fitting Band-Saw Rubbers

The endless circular bands of rubber,
covering the face of large wheels on a
band saw and on which the saw itself
runs, sometimes become loose at points,
and if run that way, they “bag” out or
stretch so that when resetting the band
it 1s found too large for the wheel, or
it may be that the band was originally
too large.

To make it fit, procure a pail of boil-
ing-hot water and immerse a loop of
the band, say, about 114 ft., in it at a
time and continue until the entire
length has been gone over. It will
make the band a tight fit on the wheel.
If applied with a coat of shellac, it will
be a permanent and satisfactory job.

Removing a Broken Machine Screw

To remove a small machine screw
when the head is broken off, take a
small soldering copper and tin the
broken part of the screw, being careful
not to get solder on the other parts.
Then take a machine screw that is a
trifle larger than tne broken one, file
the end bright and tin it. Sweat the
two screws together with solder and
when it cools a screwdriver will turn
out the broken screw.—Contributed by
Gertrude M. Bender, Utica, N. Y.

(A coiled wire spring attached to the
upper end of the board on a paper
holder makes a convenient pen and

pencil holder.
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Practical Telephony
By HAROLD HINTON
PART III

The Automatic System

The automatic, or no-operator, sys-
tem of telephony was developed be-
cause of the fact that the old-style com-
mon-battery, multiple-switchboard had
too many disadvantages, among which
were delay in connecting and discon-
necting, due to manual switching; in-
correct numbers; irregular attention,
and often discourtesy to the subscrib-
ers; high cost of operation and the

was found to be impossible except at a
ridiculous cost, and the problem was
finally solved by a combination of sys-
tems.

The office apparatus used with this
system may be classified as selecting
switches, line switches, and accessory
apparatus. The general layout of the
automatic switchboards is shown in
Fig. 13, but this plan shows none of
the line-switching apparatus and is
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FIRST SELECTORS
Fig.14

The General Layont of an Automatic Switchboard and the Principle of the Line Switch
Which Connects Itself to Any Idle One of a Smaller Number of Trunk Lines

operator’s tendency to “listen in” on a
conversation when she had the time.
While the present-day operator is very
well trained, being thoroughly taught
the principles and operation of the
switchboard in a regular school where
everything is up-to-date before she is
given a position at the main switch-
board, still the desire for greater speed,
greater accuracy and absolute secrecy,
as well as a uniformity of service and
larger dividends to the investors, has
led to the automatic system, where
every man is his own operator, and
where the chance of anyone listening
on a busy line 1s very remote.

The early inventors of the automatic
systems had only a few lines in mind
and thought that they could build up
the exchange with the subscribers, as
in the common-battery system. This

used simply to show the layout of the
switchboards, and nothing else. Each
of the oblongs in the figure represents
a 100-line switchboard unit, 10 of these
boards being placed in a row, so that
there are 1,000 lines in each row.

It iz the duty of the selecting
switches to pick out the thousand and
hundred desired and to connect with
the line called. Small offices are
equipped with primary line switches
which trunk the calls direct to the first
selector, but in a 10,000-line exchange,
as shown in Fig. 13, these are called
first selector, second selector, and con-
nector, The thousand 1s picked out by
the first selector, the hundred by the
second selector, and the tens and units
by the connectors which thereby com-
plete the circuit.

It is the duty of the line switch to



906

locate an idle first selector for the call-
ing line. In large offices there are
primary and secondary line switches,
PLUMGER 2IDE
Ll

| 2000 PRIMARY LINE SWITCHES |

IRy

[ INT DISTRIBUTING FRAME ~400 TRUNKS

2000 SUBSCRIBERS LINES

PLUNGER SiDE
LINE IT

(IR

100 FIRST SELECTORS
FiG.15

Relation of the Primary and Secondary
witches and Their Connection to
the First Selectors

arranged so that from 1,000 to 2,000
primary line switches trunk into from
300 to 400 secondary line switches, and
these trunk into 100 first selectors.
The principle of the line switch,
which allows any one of a number of
lines to connect itself to any idle one
of a smaller number of trunk lines, is
shown in Fig. 14. The subscriber lines
A, B, C, and D enter from the right of
the figure and each line is attached to

BANK SIDE

Plan Showin
Line
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with a fixed contact arm, C 11, C 12,
etc., and each spring having its own
fixed contact arm. These pairs are
arranged as shown in the sketch.
The contacts are wired to the first
selectors, and all of the first contacts,
C 11, C 21, C 31, etc., are connected to-
gether to the first selector No. 1. The
second contacts, C 12, C 22, C 32, etc,,
are connected together and led to the
first selector No. 2, etc. A subscriber,
desiring to use the exchange apparatus,
can do so by causing one of his springs
to be pressed into contact with its cor-
responding contact, which will extend
his line to the first selector. This con-
riection is caused by a plunger and line-
switch magnet. The plungers E, F, G,
and H each carry a pair of insulated
rollers J, K, L, and M, each pair being
pivoted on its respective end of the
magnet armature, N, O, P, and Q, the
mafi(nf:ts R, S, T, and U being con-
trolled by the subscriber’s line. 'When
the magnet is energized the plunger is
drawn forward so that one of its insu-
lated rollers presses a spring into con-
tact with its contact plate, A master
switch selects an idle first selector and,
by means of a feather cam on the guide
shaft, which engages the notch on each

SECONDARY LINE SWITCHES
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Single-Office System Where Each Grou
of the Sketch Showing

springs, S 11, S 12, etc., which are as
many as there are first selectors, each
spring being arranged to make contact
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» Has Its Own_Distinct Set of First Selectors, the Top
ive Groups of Secondary Line Switches

fantail, keeps the idle lines directed
toward the first selector. When a sub-
scriber removes his receiver from the




POPULAR MECHANICS

hook, his line magnet pulls the plunger
into the bank and away from the guide
shaft which, by the aid of the master
switch, throws the remaining plungers
into line for another idle trunk.

The relation of the primary and sec-
ondary line switches are shown in Fig.
15; the trunks from the banks of the
primary shelves run to the secondary
line switches and from the secondary
line switches direct to the first select-
ors. In this way any subscriber in the
group can obtain the services of any
of the first selectors connected to that
group. A 10,000-line exchange usually
has five groups with 2,000 lines in each
group, trunking into 100 first selectors.
These groups are designated by the
number of the thousands which they
take. The 1 and 2 groups take the first
and second thousands; the 3 and 4
groups take the third and fourth thou-
sands; the 5 and 6 groups take the fifth
“and sixth thousands, ete.

A 10,000-hine single-office system
wherein each group has its own dis-
tinct set of first selectors is shown in

Fig. 16. At the top of the sketch are
the five groups, each of 2,000-lines
capacity, of secondary line switches,

the primary line switches not being
shown. Each group of secondary line
switches is composed of 10 shelves of
10 lines each leading to as many first
selectors. The 100 first selectors are
also mounted on 10 shelves of 10
switches each.

The first selector under the control
of the calling device must pick out the
thousand in which the desired line lies
and automatically select an idle trunk
to that thousand.

The second selectors are arranged by
thousands, as in Fig. 16, and the first
selector shelves, numbered 1, in all five
groups are multipled together and run
to the second selectors according to
thousands, the first level to the first
thousand, the second level to the sec-
ond thousand, etc. In a similar way
all first selectors of shelves numbered
2 are multipled together and wired to
the proper thousands, terminating in
second selector on shelf 2 in each case.

The trunking from the second select-

07

ors to the connectors is entirely local
to the thousand concerned. The first
level 1s wired to 10 trunks leading to
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Fig7
A Floor Plan of a 6.000-Line Single-Office Exchange
Equipped on a 10,000-Line Syatem
10 connector switches in the first hun-
dred of that thousand. The second
level is wired to the connectors of the
second hundred, etc.

It must be understood that, in the
diagram the lines represent cables con-
taining the proper number of wires,
which are branched off to the selectors
and connectors at the proper points.

A floor plan of a 6,000-line single-
office exchange, equipped on the 10,000-
line system, is shown in Fig. 17, and a
floor plan of a 4,000-line office in a
100,000-line system is shown in Fig. 18.
This last figure shows the incoming
selectors, outgoing secondary line
switches, etc., which are necessary
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A Floor Plan of a 4,000-Line Single-Office Exchange
Equipped on a 100,000-Line System

SECOMDARY
LINE SWITCHES

when trunking from one exchange to
another.

The connections of an automatic wall
set is shown in Fig. 19, This instru-
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ment is much more delicate and com-
plicated than the common-battery wall
set, as it must not only talk the same as
any other phone, but must also operate
the switches in the exchange. The
talking circuit consists of a transmitter,

T .. ;
D
=iy

TRAN

MITTER
3 CONDENSER
:E-} %B

RECEIVER

inpucTion coiu

Fia.l
An Automatic Wall Set, Shnw?ng the Talking Circuit
in Series with the Primary of an Induction Coil

connected in series with the primary of
an induction coil and across the line to
receive current from the central-office
battery. The circuit is controlled by
the hook switch as usual. The bell and
condenser are wired through the hook,
and the receiver is connected to the sec-
ondary of the induction coil.

The controlling of the switches is
divided into three functions: selecting,
ringing, and release. The operation of
a three-wire switch requires that each
wire be grounded a certain number of
times. The transmission of the unit 5

POPULAR MECHANICS

is accomplished by the grounding of
the vertical line A five times and the
rotary line B once. This operation of
sending as many impulses as there are
units in the number and following by
one impulse over the rotary line, must
be repeated for each number called, and
this work 1s done by the impulse
springs C, which are actuated by the
dial and connected mechanism.

A finger, D, is arranged to cause the
springs 3 and 4 to separate when the
dial is turned in calling, as during the
sending of the impulses each line must
be insulated from the others. The
ground spring E 1s let down on its con-
tact when the receiver is replaced on
the hook, as the ground connection
should be cut off from the instrument
wiring when the receiver is on the
hook.

The ringing key is connected in
series with the talking set and opens
the circuit and grounds the vertical
line when depressed.

With the descent of the hook lever a
lug is pressed against springs 5 and 6,
causing them to come together and
make contact with spring 7, until the
lever is comp]etely down, when the lug
slips from spring 5 and allows all three
springs to clear each other, thereby
causing the release or disconnection.

(To be comfinued)

Forced Gasoline Supply for an
Automobile

With automobiles, depending on
gravitation for the gasoline feed,
trouble is often experienced on a hill
climb by not
having enough
gasoline in the
tank to feed
properly to the
carburetor. The
engine exhausts
a few times and then stops. Some-
times this will happen when there is
1 in, or more of gasoline in the tank,
for the reason that the grade is so
steep that the carburetor stands higher
than the.level of the gasoline. Natur-

ally, the first thing an experienced
motorist would do in such an instance
would be to back downhill, turn the
car around and back up the hill. This
will put the tank higher than the
carburetor and gravitation will do the
rest.

But if far from home, this is a tire-
some and laborious method. A motor-
ist has found a way to make this
unnecessary, by adopting the follow-
ing scheme: A valve stem was pro-
cured from an old inner tube and the
upper part, which contains the core or
check valve, was sawed off. Then a
hole was drilled in the brass plug of
the gasoline tank, large enough to
admit the valve stem so that the upper
end projected through the plug, the
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stem being then soldered in place. A
gasket was cut for the tank plug so
that it could be screwed down to make
it air-tight, and the job was complete.
Under ordinary conditions, the little
check valve is removed from the valve
stem so that air is admitted through
the opening.

When stalled on a hill, the little
check valve is screwed into place, con-
nected with an air pump and a little
pressure applied in the tank. This
will force the gasoline feed and make
it possible to travel 6 or 8 miles on
a small supply of gasoline.

Parallel Vise Jaws

The gripping portion on the jaws of
a vise never holds the work solidly un-
less their surfaces come together paral-
lel. The ordi-
O nary carpenter’s
vise is usually
adjusted at the
lower end with
a pin inserted in
holes or a ratch-
et bar and pawl,
but either is an
unhandy ar-
rangement at the
best. I rigged
| | up my vise with
a device similar
to lazy tongs, the two upper ends be-
ing fastened near the screw and the
lower ends bearing against the inside
surfaces of the jaws. The turning of
the screw to open the jaws forces the
lower parts open at the same time, and
in closing them the lower ends are held
apart the same distance as that be-
tween the jaws. The connecting pieces
at the top must be attached to make
the space occupied by the parallel de-
vice equal to that between the gripping
parts.—Contributed by Chas. Root,
Home, Kansas.

A few small teeth filed in the back
edge of a carpenter’s saw are very
handy for cutting off nails when repair-
ing old work.
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A Burr-Removing Tool

Several thousand slots were punched
in steel strips, one of which is shown
in the sketch at A. The burr at the
ends of the slots, though slight, was

Tool for Removing the Burred Edges on a Slot
Punched in a Metal Strip

objectionable and it was desirable to
have the edges slightly rounded, To
take off the offending sharpness a piece
of drill rod, B, was beveled on the end
to 45 deg., then the beveled end was
ground on a coarse emery wheel while
the drill rod was rotated. This pro-
duced small cutting edges on the
roughened surface, which, when hard-
ened, proved very lasting. The cut-
ter was placed in a fast-running drill,
the slotted steel strips, held in the
hands, were pressed lightly against the
revolving tool C and moved length-
wise. The burr and sharp corners were
thus effectively removed.—Contrib-
uted by Donald A, Hampson, Middle-
town, N, Y,

Holding Countersunk Screws to
Thread Up to the Head

The device illustrated was made by
a correspondent of American Machin-
ist for holding countersunk screws so
that they could be threaded up to the
head. It consists of a body, A, drilled
and tapped to receive the plug B, which
is a trifle larger than the head of the

'lB sttt "
E[ | I @l
in Place 8o That the

The Screw is Held Ti
lose to the Head

Threads can be
screw to be threaded, The hole C is
countersunk for the screw, and then
slotted to permit the head of the screw
to be slipped out by slightly loosemng
the plug,

.f C
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Template Guide for Lathe Work

Forming dies, balls, ball hollows,
and similar work, may be easily accom-
plished in an ordinary lathe with the

Tool When ; *
Turning Irregular =B c L\&I::_‘______,,——l
Work in a Lathe 7 1

use of the attachments shown in the
sketch. The work to be turned 1s
shown at A in the different sketches,
and the ordinary toolholder B is guided
by a pointer, C, which is kept on the
template D. It is obvious that if the
pointer C follows the outline of a draw-
ing on the template, it will cause the
tool to cut the same shape into or on
the work being turned.—Contributed
by V. Verpeut, Jersey City, N. J.

Open-Air Swinging Bed
The best way to avoid the discom-
fort of a stuffy bedroom on a hot night
is to prepare an outside swinging bed
in the manner shown in the illustration,
Procure an old bed spring and suspend

|  The Bed can be Placed
| in Some Convenient Part

of the Back or Side Yard

i,
it with four chains hanging from eye-

bolts fastened in crosspieces on four
posts. With an old carpet and a cou-
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ple of blankets, this makes a com-
fortable place to sleep. A canvas can
be thrown over the top to protect it
from the sun’s rays if the occupant de-
sires to use it for an afternoon’s nap.—
Contributed by T. Canary, Chicago.

Broken Wires in the Insulation

It 1s a common occurrence for an
electric wire on the igniting system of
an automobile to become broken with-
i the mmsulation. This will cause no
end of trouble, and the kind that is not
easily found. It is best to look for
these hidden breaks before taking the
engine apart to locate the cause of the
trouble.

To Avoid Stucco Leaks

Very irequently roof work in con-
nection with stucco walls develops
leaks which are hard to locate. The
leaks are usually

e

FURRING
not the fault of WiRE
the roofer. Ln STUCCO

To eliminate all
danger, the con-
struction should

T—BUILDING RARPER

be as shown |n] [THETAL

in the sketf:_h. —  BOARD

The leaks in SHEATHIN
the stucco will =

be caught by
the metal flashing which carries the
water to the surface on the outside.
This method also gives a shoulder for
the stucco work to rest upon and helps
to keep it from cracking. The board
used should be as thick as the com-
bined thickness of the furring, mesh
and stucco, and should be 5 in. high,
so that it will be flush with the outside
of the stucco when finished. When
properly installed the upright portion
of the metal must be back of the entire
construction, even to the building felt
or paper ordinarily used on stucco
work, the down turn serving as a
counter flashing under which any other
flashing, such as is used with tile. tin
or slag roofs, can be slipped.—Con-
tributed by Ward Mosher, New York
City.
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An Aeroplane Kite

By W. A. REICH

After building a number of kites
from a recent description in Amateur
Mechanics I branched out and con-
structed the aeroplane kite shown in
the illustration, which has excited con-
siderable comment in the neighborhood
on account of its appearance and be-
havior in the air.

The main frame consists of a center-
stick, A, 31 in, long, and two cross-
sticks, of which one, B, is 31 in. long
and the other, C, 1515 in. long. The
location of the crosspieces on the
centerpiece A is shown in the sketch,
the front piece B being 134 in. from the
end, and the rear piece C, 214 in. from
the other end. The ends of the sticks
have small notches cut to receive a
string, D, which is run around the out-

e

The Kite Being Tailless Rides the Air Waves Like
an Aeroplane in a Steady Breeze

side to make the outline of the frame
and to brace the parts. Two cross-
strings are placed at E and F, 7 in.
from either end of the centerpiece A,
other brace strings being crossed, as
shown at G, and then tied to the cross-
string F on both sides, as at H,

The long crosspiece B 1s curved up-
ward to form a bow, the center of
which should be 314 in. above the
string by which its ends are tied to-
gether, The shorter crosspiece is bent
and tied in the same manner to make
the curve 214 in., and the centerpiece
to curve 134 in., both upward. The
front and rear parts, between the end
and the cross-strings E and F, are
covered with yellow tissue paper,
which is pasted to the crosspieces and
strings. The small wings L are purple
tissue paper, 4 in. wide at M and taper-
ing to a point at N.

The bridle string is attached on the
centerpiece A at the junction of the
crosspieces B and C, and must be ad-
justed for the size and weight of the
kite, The kite 1s tailless and requires
a steady breeze to make it float in the
air currents like an aeroplane.

The bridle string and the bending
of the sticks must be adjusted until
the desired results are obtained. The
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bridle string should be tied so that
it will about center under the cross-

stick B for the best results, but a
slight change from this location may
be necessary to make the kite ride

General Plan and Qutline
of the Kite, Which may be
Built in Any Size if the
Proportions are Kept, and
Its Appearance in the
Air on a Steady Breeze
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the air currents properly. The center
of gravity will not be the same in the

construction of each kite and the string
can be located only by trial, after
which it is permanently fastened.

Distilling Apparatus for Water

Pure water, free from all foreign sub-
stances, is frequently wanted for mak-
ing up photographic solutions and

Homemade Still for Removing the Impurities in Water
That is Used in Mixing Chemicals
many other purposes. An apparatus
for distilling water can be very easily
made from galvanized pipe fittings.
The outer cooling jacket A is a piece
of 1-in. pipe, 2 ft. long, threaded on
both ends, and bored and tapped for
14-in, pipe at B and C. A hole is bored
and tapped for 14-in. pipe in each of
the two caps used on the ends of the
pipe A, and a piece of l4-in. pipe, D,
2 ft. 8 in, long, is run through the holes
as shown. The joints are soldered to
make them water-tight. Two l4-in.
nipples, 4 in. long, are screwed in at B
‘and C. The retort, or boiler, E, in
which the impure water is boiled may
be made of any suitable vessel and

heated with a Bunsen or gas burner,
A beaker, or other vessel, F, is placed
below the lower end of the small pipe.
The cold water from the faucet, which
flows into the outer jacket at C and
out at B, condenses the steam in the
small pipe D, turning it into water
which falls into the beaker in large
drops. The water is often distilled a
second time to remove any impurities
which it might still contain.—Contrib-
uted by O, E. Tronnes, Evanston, Ill.

Telephone Stand for a Sloping Desk

Having a sloping-top desk and being
compelled to use the telephone quite
frequently, I devised a support for the
telephone so that it might stand level
and not fall off. The sides of the stand
were cut on the same slope as the
desk top, and their under edges were

Stand with a Level Surface for a Desk Telephone
to be Used on a Sloping Desk Top
provided with rubber strips to prevent
slipping.—Contributed by J. M. Kane,

Doylestown, Pa.
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An Electric Horn

A simple electric horn for use on a
bicycle, automobile, or for other pur-
poses, can be constructed as shown in
Fig. 1. The size will of course depend
somewhat on the use for which it is
intended, but one with the diaphragm
134 in. in diameter and the horn 5 in.
long and 4 in. in diameter, at the large
end, will be sufficient for most pur-
poses. This will make the instrument
Y16 or 8 in. in over-all length.

The horn proper, A, Fig. 1, is con-
structed first. This can be formed
from sheet brass. To lay out the metal
to the desired size draw a cross section,
as ABCD, Fig. 2, then project the
lines AC and BD until they meet at
E. Strike two arcs of circles on the
brass sheet, using EC as radius for the
inner one and EA for the outer.
Measure off FG and HJ equal to 31}
times DC and AB, respectively, and
cut out FGJH. Roll and lap 14 in.
at the edges and solder the joint
neatly.

After smoothing the edges on the
ends, solder a very thin disk of ferro-
type metal, B, Fig. 1, to the small end
of the horn. This is used for the
diaphragm. Cut out a ring, C, from
14-in. hard fiber and bevel it on the
inside edge to fit the horn. Also make
a disk of fiber, D, having the same out-
side diameter as the ring C. These
parts form the ends for a brass cylin-
der E, which is made in two parts or
halves joined on the lines shown in
Fig. 3. Fasten one of the halves, F,
Fig. 3, to the fiber ring C and disk
_ D, Fig. 1, with small screws, the other
half to be put in place after the instru-
ment is completed and adjusted.

A small support, G, is cut from fiber
and fastened in as shown, A pair of
magnets of about 50 ochms are mounted
on this support. The parts from an
old bell or buzzer may be used, which
consist of a soft-iron armature, H, Fig.
1, having a strap of spring brass, ],
attached by soldering and pivoted at
K, with an adjusting screw, L, to
set the tension. Another U-shaped
spring-brass strip, M, constitutes the
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current breaker, which has an adjust-
ing screw, N, The points of contact
on the current breaker should be tipped
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An Electric Horn ﬂﬁ:ﬁcrnted in a Manner Similar

to an Electric Bell on a Battery Circuit

with platinum, A piece of brass wire,
0O, 1s soldered to the diaphragm disk B
and the soft-iron armature H, to con-
nect them solidly. The tone of the
horn can be adjusted with the screws
L. and N. The faster the armature
vibrates, the higher the tone, and vice
versa. The connections are the same
as for an electric bell.—Contributed by
James P. Lewis, Golden, Colo.

Combination Meat Saw and Knife

A very handy combination knife
and meat saw can be made of an old
discarded saw blade. The blade is cut
on a line parallel with the toothed
edge, allowing enough material to
make a good-sized blade, then the
straight part is ground to a knife edge
and a wood handle attached at one end.
The handle is made in halves, placed
one on each side of the blade, and riv-

= -k 24

" The Blade of the Knife is Cut from the Toothed Side

of a Discarded Saw Blade

eted together, then the projecting
metal is ground off to the shape of the
handle.—Contributed by A. C. Westby,
Porter, Minn,
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Guide for Cutting Mortises

After spending considerable time in
cutting one mortise in a piece to make

the settee de-
scribed in a re-
cent issue of

Popular Mechan-
ics Magazine, I
devised the plan
shown in the
sketch which en-
abled me to cut
all the mortises
required in the
time that I cut
one in the ordi-

nary manner.

Two metal

= plates, one of
H - -

-which is shown

in the sketch, having a perfectly
straight edge, are clamped on the piece
with the straight edge on the line of the
mortise. A hacksaw is applied through
holes bored at the ends and a cut sawed
along against the metal edges.—Con-
tributed by George Gluck, Pittsburgh,
Pennsylvania.

Insect-Proof Poultry Roost

To protect the poultry from mites
and other insects while roosting, I con-
structed a roost hanger, as shown, with

_ oil cups made of
1 empty shoe-pol-
ish cans. The
cover of the box
was nailed to the
roost and the
bottom, for hold-
ing the oil, on
top of the roost
support. A large
nail was driven through the support
from the under side and through the
center of the can bottom, so that about
114 in. projected above the latter.

The can cover was perforated in the
center and a hole, about 14 in. deep,
was drilled in the roost so that the end
of the nail would easily slip into it.
The bottom of the can was filled with
a mixture of kerosene, vaseline and car-
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bolic acid and the roost set in place.
Both ends of each roost are fixed in the
same way. This makes it impossible
for any insects to get on the roost.—
Contributed by Rudolph Netzeband,
St. Louis, Mo.

To Prevent Shade Rollers from
Unwinding

Obtain a stick for the hem on the
lower end of the shade that is 2 in.
longer than the shade is wide. Place
two small wood screws in the window
casing below the shade roller in such
a position that they will catch the ends
of the stick when the shade is raised to
the top.—Contributed by Harry E.
Kay, Ossining, N, Y.

A Screen and Storm-Door Cushion

A good cushion that will prevent a
spring door from slamming can be
made out of material cut from an old
rubber boot or, better still,
from an old hollow rubber
ball. Three strips of heavy
rubber, 114 in. long and 3§
in. wide, are cut and each
fastened with two tacks so
that the center will make a
hump, as shown in the sketch. One
cushion is fastened near the top, one
near the bottom, and one in the center,
in the rabbet of the door frame.—Con-
tributed by D, Andrew McComb,
Toledo, O.

Repairing a Coaster Brake

Anyone having a bicycle coaster
brake that is apparently useless because
it will not brake,
can easily repair
it in the follow-
ing manner: Re-

move the inner
hub by unscrew-
ing the cones
and insert a
piece of clock
spring, about the
same width as

the brake shell and almost as long as
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its inside periphery. Replace the parts
and the repair will render the brake
quite as efficient as a new one. The
spring serves as a braking surface for
the expanding steel shoes of the brake.
—Contributed by Heber H. Clewett,
Pomona, Cal.

Flypaper Holder

The ordinary method of using sticky
flypaper is quite annoying, as it can-
not be easily removed from anything
that may come in contact with its
sticky surface. The best way to avoid
this trouble is to make a holder for the
paper, and one can be constructed of a
piece of wire and a metal cover taken
from a jelly glass. The wire is threaded
at one end on which the cover is
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The Paper, Held in an Upright Position, will Catch
More Flies Than If Placed Flat

clamped between two nuts. The upper
end of the wire is shaped into a hook
for hanging it wherever desired. The
paper is rolled with the sticky side
out and tied with strings, then slipped
over the wire and set into the inverted
cover. The cover prevents any of the
sticky substance from dripping onto
the floor and the wire holds it from be-
ing blown about the room.—Contrib-

uted by Percy de Romtra, Cape May
Point, N. J.

A Fish Rake

The fish rake can be made in any
size, for minnows or salmon, but it is
especially adapted for fish that run in
schools, like smelt, herring and min-
nows, Procure a piece of wood, 7 ft.
long, 4 in. wide and 7% in. thick, and
make a handle 3 ft. long on one end.
Dress the other end to an edge, rip off
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a 1-in. strip and drill holes to receive
nails or pieces of wire from the back,
through the edge, and projecting about

FrL
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The Rake is so
Constructed That It can
be Taken Apart for Packing

4 in, The strip is then replaced and
fastened with screws. The handle can
be cut from the blade and jointed by
using tubing. This makes it handy to
take apart and pack.—Contributed by
L. W. Pedrose, Seattle, Wash.

To Harden Small Blocks of Wood

Small blocks of wood can be hard-
ened so that they will not split so easily
when small screws are inserted by boil-
ing them in olive oil for about 10 min-
utes. The olive oil can be kept for
future use. If it is desired to water-
proof the blocks after hardening them,
they should be placed in melted par-
affin and allowed to cool in the solution.
This gives the block of wood a good
appearance and makes it nonabrasive
and waterproof.

Homemade Clothesline Reel

It is much better to make a small
reel, like the one shown, for a clothes-
line than to wind the line on the arm,
the usual meth-
od of getting it
into shape for
putting away.

The reel con-
sists of two
etrips of wood,
16 in, long, 3 in.
wide and 75 in.
thick, These are
joined together
with two pieces of broom handle, al-
lowing a space of 9 in. between the
sides and an extending handle of 5 in.
on opposite sides, as shown.—Contrib-
uted by Bert Longabaugh, Davenport,
Iowa.
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An Electric Time Light

Although the modern alarm clock is
a wonderfully effective piece of mech-
anism, it is, to say the least, very ab-
rupt in its manner, It seldom” con-
fines its efforts to
the chamber of
its owner, but
spreads its dis-
turbance all over
the building. It
is very easy for a
person to arise
early in the sum-
mer and no
greater difficulty
should be experi-
enced in winter, if
the bedroom is
brightly  lighted
at the proper
hour. To do this
simply and automatically became the
problem.

The first thought was to obtain one
of those clock-actuated electric-light
switches, such as the stores use, but
this would not do, because it meant
some unsightly wiring around the
room. It was then remembered how,
in the course of some experiments, an
ordinary incandescent light was op-
erated through a piece of No. 36 gauge
wire without any sign of heating. Ii,
then, a wire only 1/200 in. in diameter
were of ample carrying capacity, surely
a dollar watch would be sufficient to
make the connection. Such being the
case, the whole mechanism could
readily be attached to the drop cord of
a lamp directly above the socket, thus
obviating any additional wiring, This
all proved to be true, and the whole
was made and attached in the course
of a couple of hours.

While one might feel enthusiastic
about this small and easily contrived
affair, it is scarcely to be presumed
that it would operate so effectively on
one who had spent the larger part of
the night tnppmg the “light fantastic,”
or in undue convi iviality. An ordinary
16-cp. globe has thus far operated per-
fectly, and a 40-watt tungsten lamp

would, if not too far away, surely
awaken the hardest sleeper of sober
habits.

The base of the mechanism is a small
piece of 14-in, hard wood, upon which
i1s fastened a small brass bracket, A,
bent so as to hold the watch from
slipping down. A small clip, B, was
then arranged so as to grip the neck
of the watch after its lower edge had
been placed against A, and a small
brad at either side prevented lateral
movement. In this way the watch was
held firmly, yvet in a manner that would
permit its being taken out instantly
when necessary. The glass and min-
ute hand were removed. The brass
bolt from an exhausted dry cell was
placed at C, so as to clamp a small cop-
per washer to which was soldered a
narrow strip of copper, D, about 4 in.
wide and cut from a leaf of an old
dynamo brush. This strip is arranged
so as to wipe the hour hand as it
travels past, but being so thin, it has
no appreciable effect on the time keep-
ing. As illustrated, the device is set
for six o'clock, but by loosening the
nut C an hour's at’]jHStﬂ]Ent either way
may be had, It is a very simple mat-
ter, however, to arrange the device so it
will operate at any hour. In connect-
ing up, one end of the drop cord is
removed from the socket and attached
to A, which throws the current through
the watch, thence along the hand and
down D to C, from where it is car-
ried by a short piece of wire to the
socket again, As there are so manv
circuits through the watch, the small
current required for one ]lght does not
affect 1t in any way. Thus far, no
trouble has heen experienced in mak-
ing this delicate connection with 110
volts, but if any should develop, the
contacts may be tipped with the small
pieces of platinum taken from a
burned-out globe.

C{The meat of a white English walnut
may be easily removed by heating the
nut in an oven or on top of a stove,
then using a knife to pry the shell open.
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Imitating Ebony on Oak

The wood is immersed for 48 hours
in a warm solution of alum and
sprinkled several times with the fol-
lowing mixture: One part of logwood
of the best quality is boiled with 10
parts of water, then 1t is filtered
through linen and the liquid evapo-
rated at a low temperature until its
volume is reduced by one-half. To
every quart of this bath are added 10
to ‘15 drops of a saturate of soluble
indigo entirely neutral in reaction.

Smaller pieces may be steeped for a
time in this solution, then the wood is
rubbed with a saturated and filtered
solution of verdigris in warm, concen-
trated acetic acid, and this operation
continued until a black color of the
desired intensity is obtained. The oak
wood dyed in this manner is very simi-
lar to real ebony.

Tongue Holder for a Boy's Wagon

To prevent any mishap when coast-
ing in a boy's play wagon fasten the
tongue with a coil spring so that it
will be kept in a vertical position. The
tongue is always out of the way when
it is not used for drawing the wagon.
The spring is only strong enough to
hold the tongue, so that when this is
used for pulling there is little or no
tendency of the spring to draw the
tongue upward. The coil spring is
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Holder for the Wagon Tongue to Keep It in a
Vertical Position When Not in Use
fastened with one screweye in the
tongue and one in the front axle.—Con-
tributed by Wm, F, Benson, Brockton,

Massachusetts.
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Gluing Small Mitered Frames

The mechanic who attempts to fasten
a mitered frame in the home work-

shop usually comes to grief. This is
FRAME
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DoG
.‘_.u ;, ’_.a 7 T T %
r"f r/’ J,:" @ “:\‘ \‘
SO

CLAMPING PIECE

| FRAME : FRAME

CIamE for Holding the Corner of a Frame While
luing and Fastening the Mitered Joint

due to lack of proper facilities for hold-
ing the frame straight and out of wind,
and for clamping or drawing the miter
joint together after the glue has been
applied. The little device shown in
the sketch, if properly made and used,
does away with the usual difficulties
and annoyances. It consists of a tri-
angular block of wood with raised
strips on the two edges that make the
right angle, and the clamping piece
with the wood screw through the cen-
ter on the long side. The raised strips
are made somewhat thinner than the
frame to be fastened, as the clamping
piece should bear on the frame and not
on the strips; the function of the strips
being to hold the frame square, The
triangular block should be large
enough to take the corner of the frame
and leave room enough for the wood
screw that holds it in place on the
block. Four of these blocks will be
necessary and they should be used in
conjunction with pinch dogs. These
dogs come in different sizes and may
be purchased at supply stores or made
as shown. The outside of the legs
should be straight and parallel and the
inside tapered so as to draw the joint
together,

When a joint is ready to be glued, a
piece of paper is placed on the block
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under the joint to keep it from stick-
ing. Apply the glue and push the two
sides into the corner formed by the
raised strips, the dog is then driven in
lightly and the clamping piece screwed
down tightly, and if the miter has been
properly cut, a nice close-jointed and
square corner will be the result—
Contributed by J. Shelly, Brooklyn,
New York.

Handle Attachment for a Sickle

For cutting around flower beds or
bushes and in close places I find that
an extension handle for a sickle is

The Extension Handle
Makes It Much Easier
to Control the Sickle in
Cutting around Obstacles

quite an assistance. The auxiliary
handle is bound to the sickle handle
with wire at the ends and is further
fastened with a screw in the center.
The arrows show the directions in
which the hands should be moved in
working the sickle.—Contributed by
A. S. Thomas, Gordon, Can.

A Clothesline for Small Goods

Handkerchiefs and small pieces
included in the week's laundry are
usually quite troublesome to hang
with the larger pieces, and for this

Line and Holders are Always Together
and can be Washed as the Clothes

reason I constructed a special line for
the small goods. A line was cut to
fit between two porch posts and a hook
made of galvanized wire tied to each
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end, staples being driven into the posts
to receive them. Three or four wire
grips were formed and attached to the
line. It was only necessary to draw
the corner of a handkerchief into the
grip as it was wrung out, placing sev-
eral in each grip. The line with its
load was then carried out and attached
between the porch posts. This made
it - unnecessary to look through the
clothes for the small articles. It also
prevented chilling the fingers and no
pins were needed.—Contributed by
R. D. Livingston, Hopkinton, Iowa.

Automatically Controlled Ice-Box
Lights

Often the ice box is placed in a dark
closet or some out-of-the-way place,
and it is almost impossible to locate
articles already in the box or put
others away without considerable in-
convenience on account of the lack of
proper light. This difficulty can be
easily overcome by mounting a small
electric lamp in each of the different
compartments of the box, which will
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The Lamps will be Automatically Lighted When

the Door of the Ice Box is Opened
be automatically lichted when the lid
of the box is raised or the door opened.
The circuit through the lamp is con-
trolled by a special switch mounted in
such a way that its contacts are open
when the doors and lid of the box are
closed. A diagram of the circuit is
given in Fig, 1, which shows three
lamps, each controlled by a separate
switch, connected in parallel to a bat-
tery of several dry cells. The lamps
should be of low voltage and need not
be very high in candlepower. The
number of cells needed in the battery
will depend upon the voltage of the
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lamps. The voltage of the battery and
the rated voltage of the lamps should
be approximately the same.

A special switch that will serve the
above purpose 1s shown in g 2. It
consists of two pieces of spring brass,
A and B, about 35 in. wide, bent into
the forms shown. These pieces are
mounted in a recess cut in the jamb of
the door or lid in such a way that the
free end of the piece A 1s held away
from the piece B when the door or lid
is closed. When the lid of the box or
the door is open the two springs come
in contact and the lamp lights; upon
closing the lid or door the contact is
broken and the lamp goes out.

A good quality of rubber-insulated
copper wire should be used in making
the connections, and all parts should
be as well protected from moisture
and the possibilities of mechanical
abuse as possible. It would be best to
tape the lamps in the sockets with a
plECE of friction tape so as to prev ent
moisture getting into the socket and,
perhaps, shortening the lamp. A short
piece of brass tubing can be mounted
around the lamp to protect it mechan-
ically. Be sure to place the batteries
where they will be kept dry.

A Bottle-Cap Lifter

To remove the crimped bottle cover
so extensively used requires a special
lifter, the cork-
screw being of
little use for this
purpose. When
a4 cap-cover re-
mover 1s not at hand, pre-
pare a pocketknife in the
manner shown, and 1t
makes an excellent sub-
It only requires a small notch

stitute.
filed in the heel of the blade, which
does not interfere with the ordinary
use of the knife in the least.—Contrib-
uted by John V. Loeffler, Evansville,

Indiana.

CAnts may be effectively destroyed by
placing a coop with a chicken in it over
the hill.
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A Mechanical Bicycle Horn

The body of the horn A is made of
metal, about 3 in. in diameter, with a
screw cover, The shaft B, to which is
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The Horn is Sounded
by Making Connections with
the Moving Surface of the Tire

attached a driving pulley, C, and a
ratchet wheel, D, is fitted in holes
drilled through the diameter of the
body. The diaphragm E is clamped,
between the edge of the body and the
cover, on a seat made of rubber rings,
F, and carries a contact device, G, that
is riveted to its center. The (lnphr'lgm
should be set so that the contact will
touch the ends of the ratchets.

A metal cone is fastened in an open-
ing cut in the center of the cover, over
the diaphragm. The back of the body
is fitted with a bracket for attaching
it to the front fork on a bicycle. The
lever H carries an idler pulley which
is forced against the bicycle tire and
the pulley C by means of a cord, J.

Adjusting the diaphragm contact on
the ratchet wheel will change the tone
of the horn.—Contributed by P. Mertz,
Jamaica, L. L.

Retarder for Plaster of Paris

When it i1s desired to lengthen the
time of setting after preparing plaster
of Paris, dissolve 1 oz. of citric acid
in water used for mixing 100 1b. of
plaster, and it will retard the setting
for about three hours.
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An Inkwell Stopper

A good way to keep an inkwell of
the type shown in
the sketch clean 1s
to place a marble
over the opening,
The marble keeps
out flies and dust, is
easily rolled aside
and is no obstacle to
the pen entering the
well. — Contributed
by James M, Kane,
Doyvlestown, Pennsylvania.

A Grass Rake

This adaptation of an ordinary iron
rake for use on a lawn was the outcome
of not having a lawn rake at hand.
Two spools, each 114 in. in diameter,
were procured and one forced on each
end tooth of the rake. The spools were
forced on the teeth just far enough to
allow the rake to slide on the ground

The Spools Prevent the Teeth from Injuring the
Grass Roots as the Rake Passes over the Ground

and prevent the other teeth from dig-
ging out the grass. The end of the
spools may be rounded and smoothed
so that they will slide easily on the
ground.—Contributed by H. E. Gray,
Montclair, N. J.

A Staple Puller

A very simple way to pull a staple
is to use the
claws of an ordi-
nary carpenter’s
hammer and a
nail, as shown in
the sketch. The
staple can be re-
moved quickly
without being
bent, and no
damage to the material into which it
was driven will result.

To Remove Acid Stains from Cloth

Apply pearlash directly to the stain,
allowing it to set a minute or two,
then boil the article in soap water for
several minutes. The method is harm-
less and inexpensive, and can be used
by anyone,

Repairing Rocker on a Chair

The tenons on the posts of a rocking
chair being broken off so close to the
rocker that it
was impossible
to make the
ordinary repairs,
four window-
shade - roller
brackets were
used in the fol-
lowing manner: The metal was
straightened so that it would lie flat
and two brackets were used on the end
of each post. This made a neat and
strong repair.—Contributed by Chas.
Schmidt, Baltimore, Md.

Electric-Lamp Reflector for a Target

An ordinary 1-lb. coffee can may be
quickly fashioned into a most effective
reflector for an electric bulb. The light
is projected upon
the target while
the marksman’s
eyes are shielded.
Of course, this
device can be
used for other
purposes.

The can is
shaped into a re-
flector by cut-
ting it open along one side with a pair
of snips, then following the circum-
ference of the bottom halfway around
on each side. Bend the flaps outward
as far as desired and cut a hole in the
bottom just large enough to insert the
bulb, as shown.—Contributed by Burke
Jenkins, Port Washington, L. L

(CLinoleum may be renewed by apply-
ing floor wax in liquid form.
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Making Small Taps

The owner of a private workshop has
need for taps and occasionally wishes
to make them, not because they are
cheaper, but for the sake of experience
or to get some special thread. In cut-
ting the flutes, whether it be by hand or
in a shaper, it 1s a good plan to give the
flutes an angle, that is, to cut them, not
parallel with the axis of the tap, but at
an angle of 5 to 15 deg. with the center
line. This makes the tap cut easier,

iving it a wedge action instead of just
ply pushing the metal off. The
same method applies to counterbores
and countersinks, which, when so
made, take less power to drive,

Sink a Substitute for a Dishpan

On special occasions when company
is entertained or in large families, 1t 1s
almost

impossible to wash all the
dishes in an or-
dinary dishpan;
in fact, the large
platters will not
o in at all, so I
devised the fol-
lowing method
as a substitute
for a larger pan.

A tin disk was
cut from the top
rof a tomato can with a can opener so as
to be as round as possible, then a piece
of cheesecloth was folded into an even
square, the disk placed in the center
and all four corners of the cloth drawn
over to the center of the disk. A nail
was driven through the center of the
disk, to make a hole, through which
a string was drawn with the nail and
tied to it to form a loop on the head.
This is used to stop the sink drain.

When this is put over the drain out-
let the sink may be used as a dishpan.
The same result could be obtained a
little better with a piece of an old rub-
ber boot or rubber coat, but usually
this material is not at hand and the
cheesecloth will do almost as well.
—Contributed by Hannah Jennings,
Chicago.

How to Make Small Coil Springs

Procure a nut, having a small thread
that will admit the size of the wire to
be used in making the spring, Cut a

The Threads in the Nut Will Guide as Well as
Coil the Spring Evealy

small notch to the depth of the thread
where the thread starts, and procure a
smooth rod that will pass snugly
through the threads of the nut. Shape
one end of the rod to fit a carpenter’s
brace, if there is no drill chuck at hand,
and drill a hole in the other end to
admit one end of the spring wire.

Bend the wire at right angles and
insert the end in the hole. Place the
end of the rod in the nut, which should
be gripped in a vise, and turn the rod,
at the same time seeing that the wire
15 guided into the notch cut at the start
of the thread. The wire will follow the
thread of the nut and make a perfect
spring of an even opening throughout
its length. Closed or open coils can be
made by using a nut having the proper
number of threads.—Contributed by A.
Spencer, Kinston, N. C,

L]

A Pruning-Saw Guard

The double-edged pruning saw with
coarse teeth on one side and fine on the
other would be far more widely used,
if it were not for the fact that the un-
used edge so often injures the bark of
the trunk when the saw i1s being used.
A very satisfactory guard may be
quickly made of a brass curtain rod
by prying it apart slightly at the seam
and cutting a suitable length to fit over

The Teeth on the Unused Edge are Covered with a
Piece of Brass Curtain Red

the edge, as shown in the sketch, This

will cling to the saw blade by its own

tension.—Contributed by James .

Brundage, Katonah, N. Y.
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PATENTS, PRACTICAL AND ' v /
CURIOUS ’ {.’h F :
. MAGAZINE TOBACCO PIPE (Fig. 1)—Here n“ 'Pf &
is an addition to queer ideas in pipes. Extra |} i iﬁ‘
loads of tobacco are fed to the bowl from the W
i}
|

AUTOMATIC BAYONET (Fig. 2)—A spring-
actuated rifle bayonet is here shown, When not
in use, the bayonet is snugly housed in the casing
under the rifle barrel, e pressure of a finger
releases a spring, which shoots the bayonet into
operative position. A catch holds it snli-ily in this
position.

LOCKING HAIRPINS (Fig. 3; DBritish patent)
—This hairpin, which is so designed that it will not
511E out of the hair, is practically a hairpin within
al airpin. The manner of its operation is clearly
shown.

A NOVELTY 1IN EYEGLASSES (Fig. 4;
Iiritish patent)—These eyeglasses, in the form o
lorgnettes, are adapted, when not in use, to be
suspended from a chain and worn as an ornament
having the appearance of a medallion or locket.
When folded together so that the straight sides
. of the frames touch each other a circular outline is

Fic.3 formed. A spring keeps the jeweled frames ex-
' - tended for use as eyveglasses, and allows the lens

to be inserted.

PEA-VINE CUTTER (Fig. 6)—A combined
cutter and gatherer for the harvesting of pea vines
is here shown, The vines cut by the serrated
blade are caught and held by the curved rack,
adjustably mounted on the handle. The adjustable
unit of the rack is provided with a handle by means
of which the operator exerts sufficient pressure to
keep the vines from falling out.

CUFF PROTECTOR AND BLOTTER (Fig. 6)
—This combined cuff protector and blotter is a
flexible sheet of blotting paper bent upon itself to
conform to the shape of a cuff and held in posi-
tion by means of rings in the eyelets. The ased cuffs
are supposed to be disearded with about the same
{:'quuenc}' as would be the case with an ordinary

otter.

FOR SHAVING THE NECK (Fig. 7)—The
most difficult part of self-shaving is the neck,
particularly if the outline of the hair at the back
i3 trimmed round. One inventor believes he has
simplified the problem by means of the headpiece
here shown, The band is provided with a fender to
protect the edge of the razor blade.

MAGAZINE FEED BAG (Fig. 8)—A feed ba
for horses designed to do away with the waste o
the grain lost by the horse tossing the bag is here
shown. The grain passes, a little at a time, into
a metal feeding receptacle or trough which is
serecned for ventilation, The bag portion is collap-
sible,

DEVICE FOR CALLING WAITERS (Fig. %)
—This device is for calling a waiter to a table in
a restaurant. D'ressure on a button or lever causes ||
a disk to be displayed. When the waiter responds |
to the summons he pushes the disk down into
position for the next smnmons. Hy such a system
all noisy calling, such as snapping the fingers, ring-
ing glasses with the silverware, and the like, is done
away with.

NOISELESS TRACK CROSSINGS (Fig. 1M
—In the ordinary railway crossing, part of the
rail is ecut out so as to allow the flange of the
wheels to ss through. The result is a nois |
crossing. fere is an endless-rail idea which is
claimed to do away with all noise and jolting, ———

Fia.10
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A Book of Valuable Ideas
for Beautifying the Home

Present Coupon Below to Your Paint Dealer for

1-25¢ Instruction Book
2-10c Bottles Johnson's Wood Dye
1-10c Can Johnson's Prepared Wax

all FREE. This book is full of valuable information
for everyone who is interested in their homes. e

Are You Building? Ask your painter or paint dealer {0
to show you our Portfolio of Wood Panels. This shows :
how all the popular woods look when finished with
Johnson’s Artistic Wood Finishes. If he hasn’t this Portfolio, write us direct,
giving his name

Johnson’s Wood Dye

is a dye, in every sense of the word. It penetrates deeply into the wood, bringing out its natural
beauty without raising the grain— is unequaled for the rich, permanent color which it dyes all woods.

It dries in half an hour and will not streak, smudge or stick. It is made in seventeen
beautiful shades.

No. 126 Liglt Oak No, 128 Light Mahogany No. 122 Forest Green
Ne. 123 Dark Oak No, 129 Dark Mahogasny No, 172 Flemish Oak
No. 125 Mission Oak No, 130 Weathered Oak No. I178 Brown Flemish
No. 140 Early English No. 131 Brown Weathered No. 120 Frmed Oak
Neo, 110 Bog Ouak Na, 132 Green Weathered No. 124 Golden Oak
No. 127 Extra Dk. Mahogany No. 121 Moss Green

Johnson’s Prepared Wax

This is a complete finish and polish for all woodwork, floors and furniture
—including pianos. Easy to use and perfect in results. Can be
successfully applied over all finishes, imparting a velvety protecting finish
of lasting beauty.

Fill out the attached coupon at once and present it to your dealer in
paints for the book and 10c packages of Johnson's Wood Dye
and Prepared Wax — FREE.

S. C. Johnson & Son, Racine, Wis.

* The Wood Finishing Authorities "’

PRESENT THIS COUPON TO YOUR DEALER IN PAINTS
I

Mr. Paint or Hardware Dealer: —
Furnish the bearer, free of all expense, with

l-Instruction Book
2-10c Bottles Johnson's Wood Dye
1-10¢ Can Johnson's Prepared Wax

S, C. Johnzon & Son. Racine, Wis.

* P-A6 (Coupon must be presented by adult.)
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success of ;
your Club Run depends upon the ability of
each rider to“keep up with the procession”

You won’t have to “‘drop out’ if you ride on

‘D‘i am on d Safety T!iclalaeegee.]

Motorcycle Tires

—made of Vitalized Rubber—with Perfect 3-Point Rimm Contact

Diamond Motorcycle Tires, both Safety and Studded T'reads,
are sturdy, staunch and strong—they will enable you to
cover the most miles in the shortest time—with no tire
troubles or tire tinkerings to spoil your day’s sport. '

Safety Tread Studded Tread

The Diamond Safety Tread Tire is The Diamond Studded Tread Tire

the famous Diamond ﬂutﬂl“ﬂbilﬂ Tire i& 3]50 a favuritﬂ “'1th tjr{:“riSE ridem'
adapted for motoreyeles—it won’t slip,

won't slide, won't skid, The Studs are large, clear cut and a part

—it grips and bites the of the tread—they will not chip or break
pavement —it gives you off —they are tough, road-resisting and
sure contiol I1n every real ground grippers. The More Mileage
emergency and a heaping  Strip adds 20% to the wearing life ‘of
measure of mileage, the tread and prevents side slipping.

And vou get the More Mileage Strip on both the Safety and
Studded Treads.
So this time buy Diamond Vitalized Rubber Motoreyele Tires—you can
get them to fit your rims from

Diamond Dealers Everywhere

Ask your nearest dealer for Diamond Motsrcycle Tire Catalog.
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i The Most Coveted
| Trophy Ever Won
By Any Motorcycle

HIS diamond medal was awarded a Harley-

Davidson when it won the National Endur- !,i;
ance Contest held by the Federation of ‘i‘!

American Motorcyclists. So exceptional was the |
showing the Harley - Davidson made that the judges not
only awarded it a diamond medal and a perfect score of !
1000 points, but in addition, because of the super-excellent |||
performance, gave it a plus five, or 1000+ 5 score m all. il
This was the first and only time any motorcycle has been il
s0 hnnored It was a ﬁttmg tnbute to the quality of the [t

AWARDED PERFECT

| SCORES IN This world's record provesits abso]ulc rclmb:hry an-::] dum- i

| Kations] Endurancs Contest blj f CI D’l.l]d [t
Western Dist. Badir: Conbeat ity, as no amuur?t of minor records c |
Lake District Endur. Contest Harley - Davidson dealers everywhere are demon- I

| Bavannah Endur. Contest s!rahng its many fﬂalures, among wh;ch are thﬂ Ful— I._

. Los Angeles: Endur, Contest Floteing Seat and the Free-Wheel Control, exclusive il

| PFeninsular  Endur. Contest " y I
Sl e patented features, which make the Harley-Davidson i
Korth Shore Endur. Contest the comfortable HID['DTC}’CIE+ i_'l
gan Francisceo Endur. Contest Ask your dealer for a demonstration, or write for catalog. h |-

New Yosk Quoarterly Trisls

Cieveiand ey rour. 1 HARLEY- DAVIDSON MOTOR CO. | |

Kew Jersey 2l-hr. Endur, Hun Producers of High-Grade Motorcycles for eleven years.
And Many Others 306 B Street, MILWAUKEE, WIS.

Pleage Mention Popular Mechanics
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Next Year’s Cars

By R. E. Olds, Designer

All men can see that these are some features
which next year’s cars must have.

Reo the Fifth is the only car in its class which
offers them all this year.

Left Drive

The leading cars this
vear have left-side drive.
You know that all cars
must follow.

The delay on some
cars 1s simply due to the
cost of changing old-
styvle models.

The laws in Europe
compel the driver to sit
close to the cars he
And he sits
there now in the best
cars built in America.

Reo the Fifth has this
left-side drive. More
than that, it has a single-
rod center control.

All the gear shifting is
done by moving this rod
only three inches in each
of four directions.

There are no side
levers to bloclk one front
door. There are no
center levers to block

passes.

entrance at right. Both
brakes are operated by
foot pedals. So the Reo
driver is never forced to
dismount in the street.

Another year, cars
with levers in the way
will hardly be con-
sidered.

Big Tires

Skimpy tires are also
goingout. Big tires are
costly., But they save
the extra, over and over,
in cost of tire upkeep.

We could save 560 on
Reo the Fifth by using
smaller tires. But your
cost per mile would be
twice as much.

Set-in Lights
All the best cars now
have set-in dash lights—
electric lights—instead
of projecting oil lamps.
Note all the fine mod-
els. Projecting lamps,

by another year, will be
sadly out-of-date. Reo
the Fifth, like all the
best cars, abandoned
them this year.

Fine Finish

Cars are also coming
to lasting finish. Reo
the Fifth has a 17-coated
body. It “has genuine
leather upholstering,
filled with the best
curled hair. Even the
engineisnickel trimmed.
And every detail shows
the final touch.

Cars skimped in these
things, however well
they look today, will very
soon look shabby.

Watch these features.
They are visible, con-
spicuous, The lack of
them, to every man who
sees it, marks a passing
type of car.
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Better-Built

Men are also coming
to well-built cars. By
the Reo standard, this is
what that means.

Our steel 18 made to
formula. FEach lot 1s
analyzed twice.

(zears are tested in a
crushing machine of 50
tons capacity. Springs
are tested for 100,000
vibrations.

All driving parts are
made one-half stronger
than necessary. That
leaves a vast margin of
safety.

Fach engine is given
—for 48 hours—five
very radical tests.

Costly Parts

ings,11of themTimkens.
Common ball bearings
would cost one-fifth as
much.

We use 190 drop forg-
ings, to avoid risk of
Haws., Steel castings
cost half as much.

We use a 575 magneto,
a doubly-heated carbur-
etor, a smokeless oiling
system, a centrifugal
pump.

We build slowly and
carefully, erind parts
over and over, employ
countless tests and in-
spections,

Does It Pay?

A car without these
extremes, on fair roads

Cars

serve about as well as the
Reo. But the second
year brings costly re-
pairs, From that time on
the upkeep is excessive.

I am building a car to
run in five years as well
as it runs when new. It
is costly to build, but I
save the extra by build-
ing a single model.

Thus we offer a car,
built as I describe, at a
price which none will
match. Will it pay to
get a lesser car?

Sold by a thousand
dealers. Write for our

catalog and we will
direct you to the nearest

We use 15 roller bear- Reo showroom.

R. M. Owen & Co. Gnersl 52t Reo Motor Car Co., Lansing, Mich.

Canadian Factory, St. Catharines, Ont.

e Reo the Fifth

R The 1913 Series

7 |t
A NS 81,095

for one summer, may

e — T— —

30-35
Horsepower

Wheel Hase —
112 Inches

Tires -

Ja4 Inches
Center Comtral
Roller Bearings

Demauriahie
Rin=

Three Electric
Lighis

Speed —
45 Miles
per Hoar

Made with Top and windshield not included in price. We equip this car with mohair top, side curtains and slip cover,
2 and 2 windshield, Prest-O-Lite gas tank for headlights, speedometer, self-starter, extra rim and brackets=all for
FPasseager $100 extra (list price $170).

Badies Gray & Davis Electric Lighting and Starting System at an extra price, if wanted. {196)
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No-Rim-Cut Tires

This Machine Tells Mileage

This is how we know that Goodyears
show the lowest cost per mile,

This machine, running night and
day, wears out four tires at a time
under road conditions.

Meters record the mileage.

Here we compare fabrics and form-
ulas, methods and processes. Here
we compare rival tires with our own.

Goodyear tires, as made today, are
the final result of these countless
comparisons.

This is part of our department of
research and experiment — a depart-
ment which costs us $100,000 per vear.

There scores of our experts spend
their time in seeking ways to better
Lires.

But every new idea—every seeming
improvement — has to meet this mile-
age test.

e e

That’s the main reason why Good-
year tires have cometooutsellallothers.

We proved them best on this ma-
chine — by actual metered mileage.
Then the meters on countless cars
told the same story this did.

And no other tire, while these meth-
ods are used, is likely to equal the
Goodyear.
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107, Obersize

Do You Know—by Meter—
Any Equal Tire?

You who use our rivals’ tires — have vou ever
proved them better?

Have you ever compared them, as we com-
pare them, by actual metered mileage ?

Or do you use them because your favorite
dealer happens to sell those tires?

What Tests Did

Some 300,000 other motorists have actually
proved the Goodyears. They have used two
million of them.

They found immense economy. Savings so
large, so convincing, that they told the facts
to others.

This is how we know:

The demand for Goodyears has grown like
a flood — doubled over and over — in the past
few years.

Last vear's sales by far exceeded our previous
12 years put together.

These tires, once in bottom place, now far
outsell all others.

Doesn’'t that show clearly what the meters

And, by actual statistics, rim-cutting ruins
23 per cent of all old-type tires.

QOur 10 per cent oversize, under average con-
ditions, adds 25 per cent to the tire mileage.

Our tire making machine — controlled by our
patents—gives every inch of every layer exactly
equal tension.

Dur double-cure process, which adds to our

cost about one million dollars per year, adds
further to the mileage.

These things together have won for Good-
yvears the topmost place in Tiredom. .

Let Them Show

Let Goodyears show what these perfections
mean.

Tires are too costly to be bought by guess,
Make some comparisons, then get the tires
your meter marks as best.

That has brought hundreds of thousands to
Goodyears. It will this vear bring hundreds
of thousands more.

You have the same wants they have. The

mier tires?

New-Type
Tires
No - Rim - Cut tires
— which we control —

opened the way to end
rim-cutting.

told about these pre-

No-Rim-Cut Tires

With or Without Non-Skid Treads

facts that won them
_;'-;,.ﬁ'-“"':y

will win you.
AKRON, OHIO Write for the Good-
year Tire Book— 14th-
year edition. It tells
all known ways Lo

economize on tires.

THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO

Branches and Agencies in 103 Principal Cities.

More Service Stations Than Any Other Tire

We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits
Main Canadian Office, Teoronto, Ont.—Canadian Factory, Bowmanville, Ont.

(10a1)
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There’s no more delightful or healthier way of

making trips—week-end or vacation—than on
a 1913 Twin Cylinder

Fudian Motocucle

N the 1913 models of this famous make of motor-
cycle there is no such thing as vibration, jolting or
jarring. The new CRADLE SPRING FRAME has

completely solved the comfort problem. Even on very
rough roads you skim along without discomfort. This
absence of shaking greatly lengthens the life of the
machine and makes motorcycling a true pastime.

The Indian’s fame for Speed, Power and Endur-
ance 1Is alread{ too well established to need comment.
Control is simple and instantaneous. Low cost of up-keep..

Prices: {4H.P. Single - $200
rces: | 7 H.P. Twin - - $250

Write for 18913 literature.

Free demorstration at over 2,000 dealers
all over the country.

} f. 0. b. factory

““Count the
Indians on
the road’’

THE HENDEE MANUFACTURING CO.
911 State Street Springfield, Mass.

Branch and Service Stations:
Chicago Denver San Francisco
Toronto London

Please Mention Popular Mechanics
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KODAK

Literally small enough to go into the vest pocket

(or a lady’s handbag)—big enough to bring home all
outdoors—a miniature in size, but lacking nothing

of Kodak efliciency or simplicity.

Has Kodak Ball Bearing shutter with iris diaphragm stops, menis-
cus achromatic lens, Autotime scale and brilliant reversible finder.
Loads in daylight with Kodak film cartridges for eight exposures.
A fixed tocus makes it always ready for quick work. Lustrous black
metal finish.

Pictures, 156 x 214 inches. Price, $6E

Catalopue af your dealers, or on veguest.  Free.

EASTMAN KODAK COMPANY, RocCHESTER, N. Y., Tke Kodak City.
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The Voice of Reconstruction

When a flood sweeps over a vast
area, desolating the cities and towns
which lie in its course, the appeal
for assistance gets a unanimous re-
sponse from the whole country.

With all commercial and social
order wiped out, an afflicted com-
munity is unable to do for itself. It
must draw upon the resources of
the nation of which it is a part.

In such an emergency, the tele-
phone gives its greatest service
when it carries the voice of distress

to the outside world, and the voice
of the outside world back to those
suffering.

At the most critical time, the near-
est telephone connected and work-
ing in the Bell System affords instant
communication with distant places.

And always the Bell System, with
its extensive resources and reserve
means, is able to restore its service
promptly, and in facilitating the
work of rebuilding, performs one
of its highest civic functions.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

Every Bell Telephone is the Center of the System
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anllty All the Values put into a

15 product are Enhanced or
Compromised by the Finish.
F.conomy

The Matenals that are used give a certain
Value to every factury pmduct.

The Designer gives another Value.

Then, every Mechanic who works on that
product adds his Value.

A product comes to the Finishing Room with
the Sum of those Values.

The total Value is confirmed and fixed and

increased by a Fine Finish, such as Murphy
Varnishes give.

It is lessened, often seriously, by the use of
ordinary varnishes.

MurphyV amnishes pay for themselves,many times
over, in the Extra Values— Artistic Values, Selling
Values, Wearing Values—which they confer.

Quality and Economy in Varnish and V arnishing
Our free book which every mechanic ought to read.
Write for it, by postal card or letter.

The Vamish Murphy Varnish Company w~ewar

. N. J.
That Lasts FRANEKLIN MURPHY, President CHICAGO

Lungut Aussociated with Dougall Vamish Company, Limited, Montreal, Canada ILLS.
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No camera is so good as the Craflex for making
pictures of children. Indoors or in the shade
snapshots may be made fast enough to
secure perfect pictures.

You can photograph on dark days when you use
a Graflex. This picture was made on a rainy,
heavily clouded day in December.

On clear days, wh:n ﬂl: sun udmuum tfw Ernﬂfe:
will make pictures in 1-1000th of a second.

GRAFILEX
CAMERAS

rThe GRAFLEX makes
better photography ' pos-
sible by eliminating the
uncertainties. Focusing
scale and “finder” are
done away with. With
a GRAFLEX you see
the image full size of
finished picture, up to
the instant of exposure
right side up. You know
to a certainty that the
picture is in focus, with-
out having to guess the
distance between the
camera and subject.
The Graflex Focal
Plane Shutter works at
any speed from “‘time”

to 1-1000th of a second.

Send for Illusirated Catalog.

FOLMER & SCHWING
DIVISION
EASTMAN KODAK CO.

ROCHESTER, N.Y.

T m———.,
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The Cool One Wears B.V.D. Do Yox?

|

cool and contented despite summer heat and

T’s no puzzle to find the B. V. D. Man. He’s in the furf:grouml of the
picture and in the forefront of comfort. You can “spot” him at a glance—

fag. Stop fanning and

mopping —wear Loose Fitting, Light Woven B. V. D. Coat Cut
Undershirts and Knee Length Drawers, or Union Suits and be cool

To get genuine B. V. D. get a pood lock at the fabe/. On every
This Red Woven Label

{"MADE FOR THE

BEST RETAIL TRADE
Mirt Reg, U. 8, Far, OF. and

Tereign Cauniries )

{ Trade

[ Insist that your dealer sells yom
| only underwear with the L. V. D.
| label.
B. V. D, Coar Cut Undersiiris and
Kree Lenpth Draavers, 306, Fci,
&.00 and $1.37 the Guarment
| B.F. Do Ungon Suite ( Par. 17.8: 4.,
| 3007 $1.00, 130, $2.00,
| B3.00 and F5.00 the Suit.

T/he B.V. D. Company,
New York.
London Selling Aremey:
66 ALpermaneury, E. C.

Pleage Mention Popular Meéchanice

B. V. D. Undergarment is sewcd




114 POPULAR MECHANICS ADVERTISING SECTION

BUSINESS LIIHIELJ

HOUSES 2
' ErMMASIUMS SCHDOLS
FAI:'I ORIES

E PLANISHED
ETEEL

'-Aﬂ

Make for Complete, Efficient
and Modern Equipment

1 The management of large stores, schools, factories and
industrial organizations are awakening to the advantages of

I FLAMNISHED
STEEL
| LOCKERS

as well as our metal cabinets, shelving, and other equipment. System
and Efficiency are becoming big factors in modern enterprise.

EDW. DARBY & SONS CO,, Inc., 243 Arch Street, PHILADELPHIA

H AVE YOU GOT ONE 7 BTty riieaesria it

oy -

L0000 farthings; in 1911, 5,196,800 farthings, and in
We mean 1 Ih.'ll Improved Tip Top lllr'lhitnr s i vy ¥, . ' oo ¥
with "' Dausco®’ Diled Parchment Back negativeralt, | 1012, T.600.760 farthings. Since the introduction of
that ideal assistant, always ready to quickly make hrunze iarthlngs in 1860 the number coined has amounted
m:um-.-lsimm pr; wlulteE =nd]5tl cﬂpltlk frum I 211,701, ¢Il“- Flr. ig 13111&1. ed llml"as Pt]lu wi Lllnin awal of
iype - written origina owplete duplicator, | these coins has been made, practically the whole of them
Bt ;Ifﬁag'.’,ﬂft:.ﬁt:,‘.uﬁrlsmﬁ'u;, '::f:ﬂ $5 | remain in circulation. The farthing is the fourth of an

you nre satisfied, so if (nterested just write wa | English penny, or equal to one-half cent in American
to send it on 10 DAYS' TRIAL WITHOUT DEPOSIT. | oopreso
That s fair enough., isn‘t (7 Then send today, ¥

FELIX A. T DALS DUPFLICATOR 0., Duns Bldg., 111 John Ai., New York

LET US GIVE YOU THIS | | | Salesman or Sales Manager
v e
TRAHSP ARENT CELLU Lﬂln TRMHGLE Whether you are a smalesman or a sales imanager, a general
manager, an oficer or a director of yvour colnpany,
It is 4 inch size, 30°--60° angles. Lowest retail price, yvou should be represented by a good card —
25 cents, Absolutely essential to everyone who draws. We the best card— po.rjecs Pateni
* make this offer to introduce our new catalogue showing Book Form Card
; SARRYING CASES of ‘no discrssion. ~ The best
E i ussion, = t
.:IIE:I;” COMPLETE OUTFITS I Ry s
yvou don't 5 omly 15~
for designers, architects, engineers and students—com- you have not examined them.
. pact, durable and convenient. Spaulding's Carryin They are always carried to-
. (Cases are made light and strong. They provide we E‘-‘-“"""T*"}”'-E’l_;"*fa;‘!"'?' oy
arrlhm‘.'li ':nm TIMEnts, I.I'I'E-] 'ﬂ-[ space fﬂl.' dm'm' :I::ne.ql w]n:n m.r.lu :ti:fl!“}::’m
. board square. Handled ke a suit case; nmilr P m‘;]“__hi clean and  Appearance of our neat card in case
E‘ B nnigue, 'prﬂtllﬂl inexpensive. Outfits include all fiat. They leave nothing o be degired, however fastidions the nste, or
§ E ¢ mecessary equipment.  1f you draw, send us severely critical the judgment.  Send today for sumple tab and detact tlu-
i q g 1 ml'f E?EHIt;?l;?S ll{t:d l‘a;ﬂﬁhgﬁ:‘;ﬂtﬂ and get cards one by one—satisfy yoursel fas to whar fhers sniversally call besl. Send foday,
£ Yo the free n Engravers, Plate
—~ . SPAULDING PRINT PAPER co. | | | THE JOHN B. WIGGINS COMPANY piaicf 5 i miistuecs
s )?%‘. 44 Federal 5t. BOSTON 62-64 East Adams Street, CHICAGO

The “E-Z” Self-Filler Pen - $1.50

The Pen ].rou need. Made nght to write rlght. Lasts a life-time.

Patent F : ' : - , — 14-Karat
Clip a — % - .

vir Cap, nE., n in Ink-Well, pross ball Bfi.lul in hole—Pen fills instankls)
A perfect Self-Filling Pen at moderate price—$1.50 complete by Parcel Post
Agents Wanted. Small investment. Big profits. Write now. J. C. ULLRICH & CO., 27 Thames §t.. N. Y.
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of the Desk Are YOU?

In every business there are two sides to the desk. The man on cne side thinks
and makes money—the man on the other side works and draws “‘wages.” On
which side of the desk are YOU?

The man before the desk works with his hands and is paid for his labor. The
man behind the desk works with his head and is paid for his knowledge. It's simply
a question of “knowing how."”

If you're working for “‘wages” on the wrong side of the desk make up
yourmind you're going to change sides. Leam how to work with your head
and vou will earn as much in a day as you'll earn with your hands in a week,

For aver 21 vears the International Correspond-

B ER TP FREEHERER R

ence Schools have been training men in their spare * i
e o : P AR o A + International Correspondcace Schools
time to get on the rnight side of the desk—every
o £ P T e T R g Tooe Box 872, Scranlon, Pa.
month over 400 students write of promotions or ¢ , R
. . N B . ¢ explain, without further ehligation on my part, how
salaries raised through LC.S. help. sl allty dor 2 larger salaey drancemient to the
"l ] ] ¥ . |. 1.' . '!llh g, trade, or prodessjon Lelore ch I have marked X.
And these students had to lace the same prob- : s s
‘; I:H‘ these stndent: dd L0 1Ce _]I' SZHIE PIX - Electrical Enginecring Mechanical Engineer
lems that now puzzle you—they had just as meager « Electric Lighting Mechanical Drafisman
, " i S g L 7 " Electric Ratlways K. K. Constructicn
eXlucation, just ds hittle spare ftiume, and just as dis- Electrician Concrete Construction
R I R [ gl i . Electric Car Running Architect
couraging future outlook as venr have. But the « Dynamo Foreman Contracting TTd l;-uﬂd'ﬂ
g ] R O e At . 4 ey el Wi Architect Ve s
[.C.5. helped them to beiter jobs—and they can | Mining Engineer Pinmidng and Bosting
1n the camie for T r Trelephone Expert Chemist
do the same for YVOLU. '] gy :
Surveyor Bookkosoper
" " ¥ . # oyt o . h ofiy
F S, P | v e At b oML “y & Ciwil Enginecr Advertising M:nn
J'I'IH.‘ I.!""'r" AT T_"_""]] 1':"" attached COLPON . _' L] Automoabile Running Civil Service Exams.
won't oblgate wou in the least—and the LC.S. . Agriculture Salosmanship
will tell you how they can help you to use vour +
al (g e " . [
spare time to prepare for a better job and a bigger , Name

Fo) e
Salary. Stoand No. = ——

City__  Stoix

Mark and Mail the Coupon TODAY

Present Ocenfation _ | RA

Please Mention Popular MNechanics
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2c a Week Pays Wash Bill! "=

Electricity or Water-Power Does the Work”
Just a “Twist of the Wrist” Starts or Stops the Mach ine! °

The 1900 Motor Washers are now at work in thousands of homes. They are doing
the work formerly done by women, at a cost of 2c a week for power! Saving thou- |+ =
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles. |
Leaving the women free to do other work while the machines are doing the washing.

The 1900 Motor Washer

Washes a Tubful in Six Minutes!

Handles Heavy Blankets or Dainty Laces

The outfit consizts of the famous 1900 Washer
with either Electric Motor or Water Motor.
You turn on the power as easily as you turn
| onthe light, and back and forth goes the tub,
| washing the clothes for dear life. Then, turn
a lever, and the washer does the wringing. All £
g0 simple and easy that it is mere child's play.

-
A Self-Working Wnnger . P it}
] The motor runs
With Every Washer! wi/e7 I0G | 1900 Electric Motor Washer )
|| Wringer. “u guarantee the perfect working of
o, both. Noextra l‘llllr{i_ for Wringer. which is one i
| ofthe finest made rite for FREE BOOK and 30 Days' FEEEK TRIAIL
OFFER! Don't doubt] Don't mi it can't be done. The free book proves that
it ean. Buot we do not ask you to take onr word for it. We offer to send a 19040 Motor
Washer on absolute Free }.-I‘r ial for an entire month to any reaponsible rm._
Mot a cent of seenrity —nor a promise to buny. Just yoor word that yon will give
it ntest, Weeven ngrée to pay the freight, and will take it back if It !ﬂEIﬂ to da
ull we claim for it. A poatal card with your name and address sent tons today will
bring yon the book free by return mail. All correspondence should be add to

1900 -WASHER CO., 6070 Court St.,, BINGHAMTON, N. Y.

OR, IF YOU LIVE IN CAMNADA, WRITE TO THE CANADIAN WASBHER CO., HE.; YOMNGE BT., TORONTO. CANADA, (k=11

’ NARCISSUS BULBS FROM CHINA—About 3.(NM,-
My narcissus bulbs are shipped from Amoy, China, to
ays se the United States each wyear, and they are practically
— -q.ar T B Lo —

1900 Water Motor Washer
Uan be connected with
any watertap instantly

the only article exported from that city to this country.

BUY PLUMBING SUPPLIES P

Save

AT WHOLESALE ¢

30%
I!ont pay retail prices. Full stock on hand for
prompt shipment. Send for free catalog.
fi. . KAROL, 765 ta 772 West Harrison St. Ch

A Piedmont BUY G‘OOD PAINT DIRECT
Southern Red Cedar Chest AND SAVE 50c A GALLON

' rotects Eur: and woolens from moths, 30 years’ experience, a modern factory,
mice, dust and da amp, 15 daysfreetrial. Freight prepaid. pure materials and selling direct is why
Useful and beautiful in everyhome. Lowfactory prices. it will pay you to buy

P |L-.Im|_1n: chest paya for itself in whaut saves. Write for 1llos=
trated 5 {Eage extalog and book, “Story of Red Cedar.”™_ Post- Brown Seal Prepared Paints
NOW. Shippedon approval, Write for Lulﬂrtnrd.‘lﬁ.ﬂ.pﬂﬂri.

paid, FREEE to you. Write TODAY—
Piedmont Red Cedar Chest Co., Dept. 31? Statesville, N.C. THE YUMA PAINT CO.
456 E. First St. Dayton, Ohio

smimani LOCKER
g | The Only Modern,Sanitary
i STEEL Medicine Cabinet

orlocker finished in snow-white, baked

[‘ar} ;_ L ti everlasting enamel, inside .L‘md“-.'-ut.
ﬂ___ a1 i T Beautiful beveled mirror door. Nickel
[ £l 1 21 plate brass trimmings. Steel or glass
1 1 I " shelves,

14 Costs Less Than Wood

Never warps, shrinks, nor swells. =
Dust and vermin proof, easily cleaned. Dealer's Price, $25.00

Should Be In Every Bath Room Our Price, $14.50

F
1 E { H 2
| ! el _..H I‘.ﬂuf ql:;-'lex:-—Euur q-i-"'fsq Tﬂ recess in for thiz Masres-HurinT settes Mo, 12—golid qoarter-savwed oak-
| ; | BLy e i E wkene leather cushie long, 57 1/ in. high, 71 In. deep
{r = wall or to hang outside. Send forillus- ooy e oot | oo B B 14 86 B TR M;hl ;;I'{flnprnr in
o b Bl -
trated circular. : 3" Write for Furniture Bosk = FREE 7. sty Foom .
F

T i h rio prices gave you 12 dealor’s prices, Mail poatal today for book,
A R asadasl Sisel Eﬁs‘&n&fﬂLp{m Bldg... ihicxee BROOKS MFG. CO., 2706 Rust Ave.. SAGINAW, MICH.
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‘Sn Snap Shot Money
» _In Your Pocket

Big Cash Profits for You % (© 520 day in your

oWl I}JL paying business,
r" T!na is your opportunity to get out of the “time clock ™ line
i and the *pay envelope” brigade. Without one bit of
- experience, vou can join our force and become

a one minute photographer. Thiz iz the newest

and most profitable branch of the photographic profession. You

can work all er spare time —travel or at home. This new,

wonderful business will earn enormous profits for vou. Every-

body buys our new one minute photo post cards, Big money

making photos. at private houses, picni ‘_H on the streets, in the

small towns, in large cities, at fairs, carnivals, conventions, street

parades, aviation meets, etc. Profits begin first day and you make

S0:0 per cent on every !_ullc. Don 1_r|g*|.'|'_.'_—-:1n|:1't wait., Whrite us

o ;
B today for free information, and begin making money ltl]l‘tii_‘.’.lﬂ‘
= The ‘“Mandel”

New invention —wonderful machine that takes, finishes and

i delivers five different stvles of photos. Turns out original
M Prnfl' I“ 3 Hunths poat card photos (also button pictures) at the rate of three a minute
—— N —— RIGHT CIN THE SFGT WHE!RE YUU T.ﬁKE THEM. lI|-Ji|"li:|'I'.I'ljl:‘:rlLI|.

new, photographic process —startling — sensational —

That ia what A. L. Waood, of Great Falls,

L .- H rs 1 - .
Montana, made with a ““Mandel™ Post Phntﬂs n]re.ﬂ‘t on Pust Ga "Ids
Card Machine. is. Read P

B e Without Plates, Films, Printing or Dark Room
*Made $27.00 in 2 hours.” Bryvant, of Machine is everyvthing in one—a complete, portable post card gallery.
Colo., made $16.00 in 6 hours. Evans, of Excites interest, arrests attention, compels immediate orders {rom every

Miss. savs: * Made $15.75 last Tuesday.” ©nlooker. SMALL CAPITAL STARTS YOU. Sale of supplies that
e T :{], 1e €50 Erlﬁ 9 dave ' COME o you with outfit practically gives you back entire investment—
Made $50.00 in 2 days. and vou have the business clear and fully established. You begin making

: " money the same day the outht arrives. Immediate s: l]r.'H-— immediate
these on file. profits. ]I r::l are sincere and really want to make $2,000 this vear D'D
NOT DELAY —show us thu vou are in earnest—that vou mean business

wa.TE us Tn-nAT We will _:-,h-::n_.\' vou how In.|.:r|! the |!1ur1-|.'1.'.. Write nuw—nt.om.:e:

Perrv, of Kv.,
Hundreds of actual, bona fide letters like

Information 153 FREE.

X S

A - HE SRSy ot il

Here's one of our lucky ** Mandel ** aperators, busy al the beach, lurning oul one minufe photos of the jolly bathers.
This is one of the many ways lo make big money as a " Mandel ** phofegrapher. ADDRESS EITHER OFFICE

The GChicago Ferrotype Gompany

663 Ferrotype Bldg., Congress & Laflin Sts., Chicago, ll. OR Dept. 663, 89-91 Delancey St., New York, N. Y.

[} x-'...'
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This 5-Room §908

SHIPPED ANYWHERE e

IN A FEW DAYS

ON'T you know a place where you would like to put this cottage, on the shore
or in the woods. We will ship it to your station — complete to the last detail,
all material being Readi-Cut, so you can build it yourself. It isn’t the portable,

flimsy kind, but built just like a dwelling house. When it’s up, it’s up to stay. You
get all the lumber, windows, doors, shingles, hardware, paint, nails, glass, everything
needed, and full instructions. We have a complete line

of summer homes from $125 up to $1500 in price — :

Garages, sleeping porches and sun rooms. AIADD]N
Summer Cottage Catalog No. ¢¢ ( Which shall ﬂﬁffgﬁg
Dwellings and Bungalow Catalog P{ ~ or both ' SAVE

" . MONEY

North American Construction Co.

383 Aladdin Ave. BAY CITY, MICH. Quick

Mills in Michigan, Florida, Texas, Missouri and Oregon Shipment

THE CLOUD SPOTTER OF THE MOTION.-

THE NEVERSINK COAT PICTURE LABORATORY —The motion-piclure in

PROVIDES dustry has developed an odd line of work—that of cloud

$ ABSOL PROTECTION spotting. When an eclaborate moving-picture play is
AGAINST DROWNING

No cork —light, easy and comfortable. No A BOOK OF PLANS FREE
inflation =the coat itself keeps vou afloat. FOR YOU
Write Sfor Dooklet — Agents Wanted.
AMERICAN LIFE SAVING GARMENT CO. fontr easy chanoe to -..JZ‘ n beautifel and instructive hook of ho
B3 Siate St., BOSTOM, MASS, phizis- ot ely F REE. Just 1 -!.I.‘. .,1" =3 qf' 1..

e I| B . That"s all you hawe
r'-. i I "||I 'n'_:r Ve la
nd FREE. Kemmember—a 125 pajre plan docl for yosr
aird fuedlders” e

fiss of carpeusers b
RADFORED ARCHITECTURAL 00., Medinah Bldg., Chieago,I11,

WEIGHS ONLY 15 POUNDS

_dlevadeven
Tlsw _eCot Bed _J | KEITH’S $1 Offer

Ta introduce Keith's,
the recognized aul.hm‘-
itative magazine on plan-

ning, building and
:Elecucmtmg: we now offer
for $1.00 to enter a Bix
months" pubscription and
mail you postpaid

emEram

Just the thing for your Home, and in Emergencles.  Tdeal for
E'l.mp Yacht, L.awn or Porch. Sirong. 'mrlf:lrl"l.hilr light, com:-
it X Folds miu i& nr'_}.[ I:m:.'LI package, whis P'ncg 33
can M OCAFTIEC LY Al LIAIAE RS A El|[l i

Our Camp and Lown Forniture Booklet {froe) T‘Il"ﬂ Bﬂﬂkl ﬁi th

ia foll of suggestions for summer comfort. N
Steinfeld Bros., 580 Broadway, New ‘l"nrlu [ Heith's Deshgn Mo 1400 "E&cm’f&m';“m‘“f

At Wntecs- St Tty D S IMITS value offer and ma-t & splendid $2 a year S0-page magazine for six

GUARANTEED TU SUSTAIH Eﬂﬂ Fuunns months and two of Keith's Archt, Studies eontalning 200 plans.

This Bungalow Can Be lE’.:ull“tl :_::Eg(id —

=
This and many others in my new book, Building Plans for Modern Homes,
will save vou hundreds of dollars. One of the most complete and compre-
hensive books of plans ever published by any architect. Fifth edition just
off the press. One hundred and fifty floor plans and photographs of bungalows, etc., 2t
costing from $250 up; gives sizes and cost to build. Sent postpaid for $1 OD < -

FREDERICK H. GOWING, Architect, 18 Tremont St.,, BOSTON, MASS
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“EVINRUDING”
THROUGH THE WATER

O THOSE who desire the pleasure of
motor boating without the usual large
investment of a motor boat, the
S

nt'ru:bulul: S
AOW-BOAT-HOTOR

is the acknowledged solution of the problem. This
portable motor attaches to and detaches from any

rowboat in less than one minute g How 1 Love to

i ! Wi L
without any change in the con- Evinrude
struction of the rowboat.

The motor carries like a zatchel as it weichs but 50 lbs., and it
will drive a rowhaoat eight miles an hour. It has a weedless propeller;
it starts with a swing of the fly-wheel (no cranking), anyone can
operate it, Summer pleasures that you never realized before are
open to you if you own one,

Beautifully illustrated ecatalog sent upon request.

EVINRUDE MOTOR CO., iiWwihudt wis:

Kew York Clty Show Rooms: Hudson Terminsl Building 30 Church Street, N. Y.
California Show Rooms: 423 Market 5t., 8an Francisco, Cal.
Seattle Representatives: Woodhouse Gasoline Engloe Co., 62-H Marion Streel.

“CPORT ALLURING”

A captivating, descriptive Hmkler abuut Tu
shooting =the ideal outdoor sport. Address E

E. L du Pont de Nemours Powder Co., 'Iillluu Del.

REEL °
REASONS

J-in-One keeps all fishing tackle in perfect
order. Reels oiled with 3-in-One won't stick or han
at critical moment. They alwavs work easily an
surely. 3-in-One will not gum, turn black or sticky.

J-in-One prevents rust on steel rods, keeps joints
and connections ¢lean and smooth, preserves wooden
rods, too, making them tough and pliable,

Diraw vour line, silk or linen, through rag moistened
with 3-in-One, Makes it stronger and last longer,
Will not rot, twist or tangle, preserves lines, nets and
traps in either fresh or salt water.

FREE Try 3in-One at our expense. Write
for liberal free sample and booklet.

3-IN-ONE OIL COMPANY, 42CNF Broadway,New York

to be worked out a steady uniform light is essential.
The pictures must all he taken in clear sunshine or in
clear gray light, otherwise some would be weak and
some strong, and would not mateh on the screen. So,
according to one source of information, several of the
large motion-picture laboratories in Euwrope employ a
cloud spotter, who takes up a station on the roof and
gearches the heavens with a powerful field glass, study-
ing the course and welocity of the wind. The man in
charge of the production is thus kept notified of what
may he expected in the nature of light.

HILDEBRANDT BAITS
S

hrn-ll outhk, ml.eﬂ:hlml'blu ute]u-q
m{" H'.llrﬂ FHI- ’-mi Idnhn ;_“_.m
!Jntuq ryﬂlinr
¥ou hurulf Actosl

copper, brass, and rnclc-c-l- finksh  for
Ll 8o
piza iluatrations. MNew flias, baits, lp||'||'.u|.‘| rodn, @

HOOK AND
LAND 'EM

or l|.|l|.| days, Epin B
Tella how to squip economically, Two cont atamp Bringsit.

s rmlerui le. Don't
The 1. J. Hildebrandt Comoany, 1306 4th 5L, Logansport, Tnd.

Healthiest Pleasure

{fathatof casting for big fish
and you need no experience
in cazting if you own &

SOUTH BEND ANTI-BACK.LASH REEL

as this s0lid german silver reel, with jewelled bearings
mnkes AN expeert cwater oug l.'\f Bnvone from the freg

The sport

Ehrillni b:uii ftnu wmt_;ﬂ z
1 —DI‘HII v .

hﬁ'nul: 1-11 utrtuu how and ——==

w

caat, Lt |8 po constroo toed that the flll(l{_nnnﬂ ‘Lth"Il]

d all the little ti - : i backiasliz every cast 18 a perfect one and the
.n:i inside facts about th‘; trickiest ﬁl' fishing ara put i..:::. ilirnting sport of 1_:1 ting and g 1l1nr-r_db- ig
h o fish is slensure vou have never reallze
s That Free Heddon Book Uil youate e 1, Beantifuty (-
trat talo nt rrpa upon redgiest,
Itshowsyouinsump- g hou t Bass Casting e scriben “all sorts of fshing
tmw’““‘“*“"f’:'i_pn iac Bplit Bamboo tarkle and this wonderful reel
youn want—Heddon Genuine wWagiac arn Roda AIT CO.
and Dowagiac Artificial Baits—the most scientifie, certain and suutﬂﬁﬁﬁ EI H,.u-..“ .

Bourn BExD, INDIANA,

e ST™- JAMES HEDDON'S SONS, ﬂunsiln. Mich.

Bax 100 (Pronounce it *"Do-wah




120 POPULAR

MECHANICS ADVERTISING SECTION

50 buys this
GUARANTEED

Unheard of Introductory Price
Wall Tents Full weight, 8 oz. Duck, double lap

s, complete with tent poles,
ropes, plong, ete. All ready to set ap—Wondarfol bargainos.

TIT..”” sean ﬂl.lﬂ 12114... SIHI
& P 14 x 16.. 16.00
5‘«&:12 ....... ‘ﬂ .l.ﬂ 14 x 18...... 17.25

These Exceptional Bargains

are Difemﬂ for a short time only. Save money by buy-
ing direct from the largest, most reliable manufact-
urers of Tents, Awnings and Campers’ supplies in
the country. Supplying the U. 8. War Department.
Let us tell you about our new Watershed and Mildew
Proof Process. Write at once for free descriptive
booklet and pricelist on everything made of canvas.
Get your letter fo us quick bofore
these big bargains are snapped up.,
THE HETTRICH BROS. COMPANY
1217 Fernwood Avenue Toledo, Ohio

Will youtake this:

We want 55 or I'I! men right away who ean use the following
toals: auger, serew-driver, hammer and wrench, We want you to
install or put inour Hydro-Carbon Lighting System, and fll orders.
We furnish full instructiona and complete ¢ B0 you can do
tie work with the common tools n above,

@ Hydro-Carbon

Lighting System

'.Th u-ni Is for farm, village ortown homes where for o slight
eont we fully ﬂm? uul»ﬂ 'nrlqh ; D'rrl'rtt. eafe, simple, lighting & al'.nm
The mm'hi.ru'l!m Ens manties uees & bright,

endy | I-l l' i brI-H pared, h
s g R ::.;i_u”;..'{i, ..:ﬁﬁ&ﬁ“‘ff Yo L‘...'{:':'I"isf“ﬁu
m&diﬁ"ﬂ'ﬁfwr th-':;'ffi:ﬂ "n':-ﬁm‘rﬁﬂ !::n.r':r:: il ﬂn-uul-s h E ﬁ

plas :w muss or ltter, in omuily mnd guickiy :pnnnd
pittsched to n'm-l.ﬁdlnn I'IHI oF “:Lllh- - oucr ot s
e &R Haon
f rﬂn 'W]_“ E:m IM illt-H.r-Ihl in surﬂm:; %nﬁuﬂa 'pim!nl'
Lot us Iﬂ-u

Mﬁy—;nit on & 'pmtai orin aletter addressed tous,
write ns tnllluwu "Mail full particulars.”  We will ofTer you a

very atiractive uppnrtun tv that may mean very much more to you

"NAGEL-CHASE MFG. CO.

158 East Erie St. Chicago

_'-'—"‘H'—H'—
TF#ESRFEHIHG STONES USED FROM EARLIEST
doubt, as these stones are always in evidence among the
relics of prehistorie races in all sections of the world.
In Egvpt there was found a few vears ago a cabinetmak-

l'he exact origin of sharpening stones is in

Nulite Portable Parlor Lamp

The cheapost, best and most bpnnt!fn]. light ab-

tainable for town or conntry. an:f burns

ita own gas; 300 . P. 5 hours fnr l mnt. Can be

used a.n_ﬂtherﬂ with umazing results w In

iee, Thoroughly reliable. Many new and exelusive

watures. Bess proposition of the vear for agents,
WEITE TODAY FOR FULL DETAILE

National Stamping & Electric Works -
422 8, l‘!lntnn Bir., Chicago

Indestrmetible.

A Blessing For Women

and make an end to washday drudg::'v in YOUR home, Of course, NONE

of the unsanitary, old-fashioned wooden rotary washers will do. ONLY
THE MOST UP-TO-DATE machine ought to be enough fa;r
YOUR wife. EXPERTS will tell you that NO MORE DURABL

PRACTICAL washer can be found than the famous

All Metal Sanitary Paragon Revolving I

tn mecure one of thess wonderfol gennine laundry machines complete with REVERSI.
HLE POWER WRINGER at avery considersble REDUCTION in price, if you write AT
| ONCE for Catelog No, 1 and further details of the most generous proposition made.

PARAGON MFG. CO,, 2401-03 W. 14th S5t., CHICAGO

Cylinder Power Laundry Machine

KO WOOD used in any part. The PARAGON is n true reproduction
of the expensive nid powerfal Crlinder Washers exclusively and soceesafolly sl in
Steam Laundries, Hotels and Hospitale. Owver 100,000 Paragon Washers used inthe UL 8,

Il

L1}
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Make Your Own Gas

The Detroit Combination Gas

provides the Maching

home with a Satisfactery

Gas Supply.

Gas to Light with. Gas to Cook with,
Gas to Heat Water for the bath,

Iaundry and other uses commen to

city coal gas, at no greater cost,

Ohn the market over forty years, Mars than
20,000 in daily use. Our catalog will in-
terest you, Write to-day for copy, and names
-ul Users in your vicimty,

[ Detroit Heating & Lighting Co.
| 490 Wight Street  Detroit, Mich.

liant, economical
Makes and burns “I own

rlil;ﬁhuouh-:h{.ﬂht-

hf #ﬂll;‘llll.:!hh Over 200 :
a8 © 1, ranging
to 2,000 candlepower.

AGEHTS MAKE BIG MONEY.
«, Write quick for catalog.

The Best Light Co.
324 E.5thSe., Canton, 0,

CANDLE
WEH

er's tool basket estimated to date from about 1450 B. C.,
which contained, among other tools, an oil stone and
a horn in which to carry oil. Many kinds of stones
used for shar% ning iron instruments are mentioned by
the historian Pliny in his writings, about A. D, 23, and
this writer also states that stones from Sicily cnufd be
used without oil or water, which doubtless iz the first
historical record of oil stones, water stones, and dry
sharpening. It is quite probable, however, that sharpen-
ing stones were hrst used h{'] prehistorie man, who
defended himself against wild beasts and savages with
primitive weapons of stones keen-edged by rubbing
them against other stones,

Triumph Light
EVERYBODY WANTS BETTER
LGHT. HERE IT IS paF

.._|..\||"|r {ih] .J"-:|-|l'\-¢‘T Lerh

P P i frenex T8
BRILLIANT GAS LAMP COMPAMNY
Na. 182 Narth State Streel, Chieago; [llinnis

BAND:

INSTRUMENTSS

Catalog contains 282 pages, 788 illus-
trations, 67 color-plates, 2561 articles

described—all musical instruments and supplies.
Superb quality and lowest direct prices. Free
trial and easy payments. We sugaly the United
States Government. Mention what instrument

. Weite for the bis FREE CATALOG
£~ 2 Points of Supply. Address the nearer one.

THE RUDOLPH WURLITZER CO.
101 E. 4th St., Cincinnati 308 S. Wabash Av., Chicage

I ginzering — Enntics—Sirength of Materali - - Real 'Fr‘ll.lﬂ‘l

“The Trained Man Directs”

In every line of work there are two classes of men—the “'LEAD-

ERS' and the “"FOLLUOWERS." The man who ‘‘leads,"’ who
“*directs’” the work is no better fundamentally than his fsliow-workmen
who call him “"boss'*—hbut his ""SPECIAL TRAINING®® gives him this
leadership, Decide NOW to become *‘specially trained "=—to be the
man who "directs,”® Yoo can have at voor command the expert advice
of 8 eorpd of Civil Engineersi—the absolite afiswer to every question
which confronts you in your work, if you own

The Complete Cyclopedia of

Civil Engineering

‘This great cyclopedia is MOT a collection of theories, bat the actual,
tried and tested experience of the greatest engineers the world has ksown.
It contains more up-to.date, accurate, money-saving information on all
branches of Civil Engineering than you can find in any other set of books.
It is written in & clear, concise and comprehensive manner—printed on

k paper—new type. Easily read and understood, These
volumes are handsomely bound in half-Morocco—3%00 pages—over 3000
Mustrations, folding maps, diagrams, etc.

Besides the strictly technical knowledge, you will receive valuahle

information on the handling of men and general training in *'leadership.

Some of the Important Subjects Covered
Plame Surveying—Mechusical Drawing—Platling and Tepsgraphy—Raiiroad En-

Massary snd Rawreed

struetion — Cost Aaalysis 1ld|l:-l 1]

Conerets — Stoel l:uﬂ'ullli raciieal - wi lm-—hm
— iruct = 1 L
E*mh._wl'l?:ua Cenairue ul Hydroulics wier Bupply — iﬂ'ill-"

Development — Sewers amd
snd Esnitaivon — River pnd Harber Improvement.

Examine These Books Free of Charge—
Just Mail the Coupon

We want you 1o s#e this magnificent set of broks—we want you to
examine them at your leisure. 1f you sign and mail the coupon today,
the complete eight volumes, not a sample volume, will be sent, express
prepaid, for seven dayvs’ free examination ; returnalile at our expense if
they do not contain the information you want. 1 you do decide to keep
thetn, pay §2.00 seven davs after receipt and then §2.00 2 month until
wou have paid the special introductory price of §24.80,

$12.00 Consulting Membership Free

With every set Is Included a year's Consulting Membership, regular
value §12.00 entitling you to the free advice of a staff of Civil Engineer-
ing Experis, This will gu: you practical help in handlmg working
problems which are too specific to be laken up in detall, In the Cyclopedia.
There will be no limit to this ssavice. A single pruhl:ul salved for you
might be worth more than the first cost of the books.

American School of Correspondence
Chicago, U. S. A.

FREE OFFER COUPON
American Scheol of Correspondence, Chicegs, U. 5. A,

Please send Cyclopedia of Civll Engineerin il
days’ FREE examination. 1 will senid §2 within 7
days and §2 a2 month ontil [ have paicd §24.80, other-
wise I will notify you and held the books subject ta

your arder. Title not to pass until Tully paid.
Pop. Mech. 611

B ADDRESS .ovasrsavansnssasnrsinsnssnsanssnnnnnnynss g

EMPLOVER sosasunsnonssnsasassmsussnsnsanssssssnsss il

DCCUPATION sasusnnnsnsnsnsnsnsssansnssnsisssnssss

Please Mention Popular Mechanics
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Manufacturers are
constantly writing me for patents pro-
cured through me. The demand for good ideas

Protected by Owen Patents

is greater than ever before. Send for my free books and read the
letters from the greatest manufacturers in this country. Read their
requests for Owen Patents and see for yourself what ideas they want.
You can help supply the unceasing demand fur good inventions.

My clients are provided with free manufac-
turing facilities,and I aid them in many ways,
without charge, to sell their patents. Appli-
cations filed through me advertised free.

You will get a strong patent or I will get no
compensation. Your interests are my interests.

FREE!

A simple request will bring you the following three
finest patent books published absolutely free— you will ! —
incur no obligation by writing me. = .

“SUCCESSFUL PATENTS"—a new 72 page guide
book: tells how to proceed to be successful; describes
my advantageous business methods.

“STEPPING STONES"—gives lists of over 200 in-
ventions wanted; gives forecasts by Edison and many
other authorities; tells the plain truth about prizes of
millions of dollars for inventions.

“PATENT PROMOTION "—tells you how to pro-
mote your invention; why some inventors fail; the value
of your rights, etc.

Write for these books toda}r—NOW' Advlce costs nothing

VERY HIGHEST REFERENCES
Columbia National Bank, Louden Machinery Co., S P E C I A L!

Washington, D, C. Fairfield, lowa. )
American Loktile Co., Antholene Mfg. Co.. Send me a sketch or model of your in-

Alexandria, Va. Hutchinson, Kans. vention and I will make a search of the U. 5.
National Metal Tile Co., Whitehead Hosiery Mills, Patent Office Records FREE OF CHARGE
Washington, I, C, Burlington, N. C. and report to yvou concerning patentability,

National Supply Ca., Dickinson Mfg, Co., practicability, etc.
Berlin, N. H. Des Moines, lowa.

And an immense number of others whose letters  Your work will receive my PERSONAL attention
are printed in my booklets. —but my fees are no higher than others.

RICHARD B. OWEN washincTon, b.c.

Inventors submitting their inventions to me are protected in a tangible manner until their applications are filed,
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Trade Marks and
Patents cowisne scurea
or Fee Returned
Special Offer—Free Search of Patent Office Records

Send us a model or sketch and description of your invention, and we will make a
Free Search of the Patent Office Records to ascertain if it is patentable. If we report
the invention patentable, we will guarantee to obtain a patent or return our fee,
and furnish a certificate of patentability backed by a bonded contract to that effect.

This Certificate of Patentability will protect the inventor and serve as proof
of the invention until the ease can be filed in the U. 5. Patent Office.

Obtaining Assistance for Inventors

Our certificate is of great assistance to inventors
who require financial aid to obtain patents.

Our Four Books Mailed Free

to any address. Send for these books--the finest
publications ever issued for free distribution.

How to Obtain a Patent

Our illustrated eightv-page Guide Book is a book of
reference for inventors, and contains 100 mechanical
movements illusirated and described.

Fortunes in Patents

Tells how to invent for profit, and gives history of
suceessiul inventions,

What to Invent

Contains a valuable LIST OF INVENTIONS

ANTED and suggestiong concerning profitable
fields of invention; also information regarding prizes
offered for inventions, among which is

Prize of One Million Dollars

offered for one invention, and £10,000 for others.
Patents That Pay

Contains letters from our clients who have built up
rofitable enterprizes founded upon patents procured
¥ ug: also endorsements from prominent inventors,
manufacturers, Senators, Congressmen, Governors, ete.

We Advertise Our Clients’
Inventions Free

In a list of Sunday newspapers with two million
circulation, in manufacturers’ journals and in the
World's Progress. Sample Copy Free. We save vou
time and money in aet:urinz&:atents. After the patent
iz granted we assist you TO SELL YOUR PATENT.

Foreign Patents L E | - J,
WE HAVE DIRECT AGENCIES IN ALL THE e Lebaa :
PRINCIPAL FOREIGN COUNTRIES and secure 8 = : s
FOREIGN PATENTS in the shortest possible TIME VICTOR BUILDING

and at the LOWEST COST. Write for our Hlustrated Our new $150,000 building opposite U. 5. Patent Ofifice
Guide Book onForeign Patents,sent free 1o any address, SPECIALLY ERECTED by us for OUR own use

WANTED NEW IDEAS

Send for LIST OF PATENT BUYERS who consult us when purchasing patents. Con-
tains requests from MANUFACTURERS, MAIL ORDER HOUSES an ROMOTERS
for patents secured by us, and suggestions as to New Ideas theﬁewlsh to purchase.
We invite manufacturers and ¥mmutern to address our Sales partment regard-
ing the purchase or leasing of a number of meritorious patents secured by us.

REFERENCES

Second National Bank, Washingion, 1, L, K. G, I & Co, Washinguon, 12, C.
Union Savings Bank, Washingron, b, O, Smethport Giass Co., Smethport, Pa.
Chamber of Commerce, Washingran. D), (. The Meivin Gange and Stenal Co., Scranton, Pa.
Pitner Gasoline Lizhtin% Cao., Chicago, Til. M. Winter Lumber Co., Sheboygan, Wis,
sattonal savings and Trust Co., Waslingron, Ih C.

VICTOR J. EVANS & CO., Patent Attorneys

NEW YORK OFFICES: 132 Nassau St. PHILADELPHIA OFFICES : 1429 Chasatnut St.

Main Offices: 724-726 9th St., N. W., WASHINGTON, D. C.
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There is a Constant Demand
for Good Inventions

Thousands of the biggest money-making inventions
have been the “little” things that have made people
wonder why they were never thought of before.

“WHATTO INVENT”

and l
|

“HOW TO OBTAIN A PATENT”

These Books Sent Free

If you have an invention send us a sketch, photograph or model of it. We
| will give yvou a report as to its patentability absolutely free. If you have no
i : mvention send for our book, “What to Invent.” It contains hundreds of
valuable suggestions. We are recognized authorities on patent matters and
have helped hundreds to find a ready and profitable market for their ideas.
We can prove it. If you wish to sell your patent we will advertise it in manu-
I facturers’ journals at our expense. ;

|
Don’t Wait— Find Out NOW'!

Your idea will never do you any good if some one else patents it ahead
of you. Act quick! Let the other fellow say “he thought of it a long time
ago.” You reap the profit. Let the others wish they had.

Advice Free— All Matters Confidential

We have secured patents for thousands of inventors and have many
letters proving the value of our services. Write us. Send rough
drawing or model of your invention for our opinion. We will guard it
carefullv and report guickly. You are under no obligations to proceed
further. Our plan is simply a square deal to all. Our books, “What to

Invent” and “How to Obtain a Patent™ are the best publications written
for the man wha has an idea to patent, or wha is of an inventive turn of mind. They
show just how to proceed with your idea and tell of hundreds of things to invent. We
gladly send these books free. The sooner you write for them the sooner you will
know all about patents and the many different lines in which new inventions or
improvements may be made,

If you have an invention send us a sketch of it for report and ask for the books at the same time.

CHANDLEE & CHANDLEE, 970 F Street, Washington, D. C.

REGISTERED ATTORNEYS ({Combined with H. Ellis Chandlee & Co.)
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PATENTS

$561.530.00 Made by Clients
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e 3F PROTECT YOUR IDEA!l=

“mMY TRADE-MARK '™

12

5

THAT PAY

$561,530.00 Made by Cllents

Proof back of it—write for my FREE literature-it will pay!

e

-'-F'--- - "
Containing : Views

Money to Procure a Patent ™ ;

BOOK “What and How to Invent—
Proof of Fortunes in Patents”—FREE

of Prominent Men and Publications on Inventions;
Patents Wanted " ; " How to Advertise Your Patent''; " How to Secure
Suggestions as to what to Invent ; What
my clients have done; Women Inventors, etc.

17

EXPERT-PROMPT SERVICES
112-page Guide Book for Inventors, FREE

$20,000.00 in Two Prizes '/

INSTRUCTIVE CIRCULARS GIVING FULL INFORMATION — FREE

E. E. VROOMAN,

MNd-established branches throwghont the sworld

Regisiersd Patent Avtarney
H71 F Street. N, W,

Wash., D.C.

SAVE MONEY ON SHIRTS!

Double wear = half cost

SIGNAL siers $1.00
SHIRTS ™

Many unusual comfort fentures. Cout style, two pockets, one for watch,

pencil, handkerchiei, Big daps, doulle sewed, many patterns,  Goare

anteed wear, If not at dealer's send size and his name,  We'll express
twe OO, I Retirn, our expense, i not 1. K. Sample swatches hiee.

HILKER-WIECHERS MFG. C0., 1256 Mound Ave., Racine, Wis,

PATENTS worte MIONEY

For books that tell WHAT patents bring MOST
MONEY, aad WHY —zend 10 cents postage to

MECHAMICAL
EUFFLIEsr m\ll:_l MATERIAL
0

kinds.
EXPEMIMENTAL ANMD
LIGHTMACHINEWORK
Lo order.

132 MILK STREET, BOSTOMN

AMERICAN MODEL AND TOOL WORHKS
817-631 W. Jackson Bivd., CHICAGOD
WE MAKE MODELS, TOOLS, DIES, MOLDS, PATTERNS

AND MODEL PARTS. EXPERT GEAR CUTTING.
tnventions develeped and simplified, also manufacturing.

THE PRESSURE OF SAP IN TREES —IHow the
raw sap travels from the abesorbing roors beneath the
groond to the topmost twig on an oak or elm tree,
more than 100 ft. above, and to four or five times that
height in the case of some of the mammoth gum trees
of Tasmania and the big trees of California;, has long

EXPERIENCED INVENTORS
employ my method. So
will vou eventually. Why
wait. E book and
application blank.

W. . Jones, 803651 WashingionD.C.

Mechanical & Electrical Stviioement wons

DEVELOPMENT WORK
WE MAKE MODELS PRACTICAL

ar advertising and manufacturing purposes, We make your tools, dies, machin-
ery, metal specialibes, novelties, eic., to order, Send for an eatimate.
Aildress MINIATURE MECHANICAL MFG. CO., 10 5. 5th k., CHICAGD

To mianufacturs M ETAL
SIPECIALTIES, 20 years
Dies, Tools and Special
Complete equipment.
ELECTRIU WOHKS
Chicago, 111

+ in making

.
Machinery.
NATION AL
412 5, Clinton Street,

FExpert wo
ETAMPING X
Drept. 3

C. L. PARKER

Formerly Member Examining
Corpa, 1. 8. Patent Offlce

E.B. & A.B.LACEY, E4f Washington, D. 0. Establighed 18569
PATENT LAWYER
210 McGILL BLBS

ATENTS ==

Patents, Trade Marks, Copyrights, Patent Litigation

Handbook for Inventors, * Protecting, Exploiting

BUILD

and Selling Inventions' sent free upon request.
FORTUNES

PATENTS @

Qur free booklets tell how, what to invent, How
To CHoOSE AN ATTORNEY, and save you money.

Prosperous clients in all states. Best bank
and other references. WRITE TODAY

D. SWIFT & CO., vwiiiincion b ¢

Our Brain Belon Es
to You. Ourldeas

INVENTOR

. Are Free of Charge.
Eﬁ All we want io return is to bulld your model,
special machinery, dies, tools and jigs io
manulacture sheet metal goods, etc. We
are expert mechanics, ower thirty years ex-
perience and have one of “he best equipped
shops in the country. Ask for Hooklet Mo
17, Consultation free. Experimental work
strictly confidential

P S A. NACKE & SON
y 136-241 5. 9th St., Philudelphin. Pa,

ctive Powers of laventive Gemins

PATENT

Advice free. Terms reasonable.

THAT PROTECT and PAY

Send for FREE 96-page book.
Highest references. Best results.

Send sketch or model for FREE examination and opinion.

Recommended Patent Lawyer in the Bankers' Register and special list of selected lawyers.
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The
Gast-Paul Directory of Lawyers, and Kime's International Law Directory.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

A large list of strong recommendations furnished free

| WATSON E.COLEMAN, Patent Lawyer, 622 F $t.,N.W.,Washington, B.C.
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1S Get Your Canadian Home ©]
FromtheCanadianPacific

» Cool, Easy
E‘.H Ironing

MNow is the
time that
vou will
appreciaté
the great
amount of
labor that the
| Simplex Ironer
-~ |} can save you.

e ~" _Think of doing
++ 4 hours' Ironing in one hour with-
_out ared hot stove to swelter you.

No carrying heavy flat irons. No aches or
tired feeling. It makes ironing so easy.

Simplex Ironer

The Practical Household Machine

Produces a beautiful finish. Insures longer life to your
Linens. Four-fifths of vour ironing can be done on it,
Costz only 1 cent per hour to heat by gas or gasoline.
Also heated by electricity. Simple to operate.

30 Days’ Free Trial Offer

Try the Simplex Ironer in your home for 30 days Free.
You will never again be without it,
Our booklet “*Ironing Hints" and catalog sent on request.

American Ironing Machine Co.
506--168 N. Michigan Bivd., CHICAGO, ILL. |

£

w8 19 TR E A et d | S TE BN ETRT ST EE

e § T H P [SEPTLA] F VP mmb T,

E will make you a long-time loan—
you will have 20 years to pay for the
land and repay the loan—you can
move on the land at once— and your
Canadian farm will make you inde-
pendent.

20 Years to Pay

Rich Canadian land for from §11 to §30 per acre,
il You pay only one-twentieth down—balance in 19 equal
H annual payments. Long before your final payment
1} comes due vour farm will have paid for itself over and
[} over. This advertisement is directed only to farmers
H or to men who will occupy or improve the land.

| We Lend You $2000 for

Improvements

; The $2,000 loan will help you in erecting iqur
H buildings, and vou are given twenty years in which
H to fully repay this loan. You pay only the banking
H interest of 6 per cent.

Advance of Live Stock on

Loan Basis

: The Company, in case of approved land purchaser
H who is in a position and has the knowledge to take
1 care of his stock, will advance cattle, sheep and ho

{ up to the value of §1,000 on a loan basis, so as to enable
| the settler to get started from the first on the right
1 basis of mixed farming. If you do not want to wait
H until you can complete your own buildings and
H cultivate vour farm, select one of our Ready-Made
| farms—developed by C. P. R. Agricultural Experts—
H with buildings complete, land cultivated and in crn?.
{ and pay for it in 20 years. We give the valuable
azsistance of great demonstration farms—free,

This Great Offer Based on Good Land

Finest land on earth or grain growing, cattle, hog, sheep and horse
raising, dairving, poultry, vegetables and gencral mixed farming.
irrigated lands for imtensive farming — non-irrigated lands with
ample rainfall for mized and grain farming. These lands are on or
near sstablished lines of railway, near established twowns,

Ask for our handsome illistrated books on Manltoba, Saskatchie-
wan anch Alberta—mention the one you wish. Also maps with Eull
information Free,  Write today.

G. E. THORNTON, Colonization Agent
Canadian Pacific Railway

Colonization Department
112 W. Adams St., Chicago

FOR BALE — Town lots in all wing towns —
1 @ Ak for information cnnunrnﬁm Ind.;;u.nrh.l @ :

been :Iiﬁ"tg.utt of explanation, according to The Strand.
The old idea that capillarity is the force at work, the
Auid being conveyed up the trunk and branches after the
manner of oil through the wick of a lamp, becomes an
altogether inadequate explanation. In some of the in-
ternal tissues of the stem the pressure exerted is from
120 to 300 I to the square inch. This mighty pressure
scattered more or less irregularly through the tissues ui
the tree, drives the sap to the buds and forces them
open, expands their leaves, and is continually at work
wherever the process of building new structures is
Foing  on.

Ironing A Pleasure

Self Heating Iron Makes and burns its
own gas at onethird cent per hour. Safe
and Simple. Saves Labor, Time, and Money.

100,000 & . E hao
AGENTS L o o e e e

{ NATIONAL STAMPING & ELECTRIC WORKS
£4 421 So. Clinton Si. CHICAGO, ILL.

IRn WITHOUT

A FIRE

Cut out the drudgery.  Save time—{abar
el Wo walking back and §orth 6
change lrong—alwnys the right heat bor
the best work if i3 an
IMPROVED MONITOR SAD IRON
Self Heating. Satisfaction Guarantesd
Ower half a million Monitors in use.

Strong,. stmple, Easy o operate Heat
regulited instantly, no dirt, no wdor,

Iy kB R R LR ST TR S BT EFTETE] (BT wim i

and Business openings in all towns.

R —————— T e T ST T T T

- Enmi T LR S LS

MA&EE \EEEcauldﬂ;hC!!)th}E fsonts, Salesmes $10 to $20 a Day

at home growing mushrooms in cellars, Ko experience required.  Every houschold a prospoct.  Sells almost on
sigrlit -

stabibes, sheds, boxes, ete.  Crop sells for KOT 30LD IN STORES.  Martin, Teun
§.50 to §1.00 n M. §20.00 a week easily made 55000 in 1 year, Trimmer. TIL, :ll':-'r.'--.. 'S0 d E
made, Greeat demand, markets waiting, 1% in 10 hours.”™ Mrs, Nixon, Vi., made §14

Start Mow. Write for big 52 page Free g p I S e s
Hlustrated Booklet and learm how to do it, e Sl ol i e P iy

! MT'L SPAWN W-, H_ lz‘ mm. M, Exclusive selling rights—no charge Borr terrino

Please Mention Popular Mechanics The Monitor Sad lron Co., 268 Wane St Big Prairie.0. 7 il 2 L A4l




POPULAR MECHANICS ADVERTISING SECTION 127

3

‘- e
S
T P——
M
e WS
SR
‘- .
e —— -
=
8 5=
—= S
. ®
- . . =
™ =
—.--r_l E_‘

INTERNATIONAL
LIBRARY
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-
TECHNOLOGY

The Greatest Mechanical
Library in the World

The Mechanical Engineering Library is part of the Inter-
national Library of Technology that cost $1,500,000 in its original
: preparation. It contains the knowledge given from the life

APPLIED experience of some of the best mechaniecal engineering experts in

S};EGHJ&HICS the country, edited in a style that nineteen years of experience in
ME:ET:'I‘EI%'{ELEF publishing home-study textbooks has proved easiest to learn,
MEHIHE DESIGN to remember, and to apply. There is no other reference wm.lk 111
the world that so completely meets the needs of the mechanic as
the Mechanical Engineering Library. The volumes are recom-
mended by the highest authorities and are used in nearly all the
leading universities and colleges. They treat of practical mechan-
ical methods, starting from the simplest problems and compre-
hensively covering every branch of the work. XNot only can they
be used to great advantage by superintendents, foremen, and
engineers as an authoritative guide in their work, but since they
can be so clearly understood even.by persons having no knowledge
of higher mathematics, they can be used by all classes of mechanics
that are desirous of advancing to higher positions. The Mechan-
ical Library eontains 14 volumes durably and handsomely bound
in three-fourths red morocco, stamped and numbered in gold.
The books are printed

on 8 high-Frade hopls FeFrFsefiatesEiaierstssenn e e
paper, and the tvpe is large * INTERNATIONAL TEXTBOOK COMPANY ©
b Arg : o
and easy to read. Each Box §72, Scranton, Pa. M
= . : Please send, without further obligation to me, full |
volume is 6 by Y inches in ’ particulars ja ' regard to the International l.ljil;’rnf}' of
. - q 5 e & rary o
size. If you wish to know | Mechanical Enginecring. . .
[ * L
INTERN ATION ﬂ]’, more about Fl1e greatest ::lI'Il.I . :
%ﬁl‘[ COMPANY most practical mechanical o Name .
e i TR i library in the world, mark : x
5B and mail the coupon NOW. , Si.& Ne .
. 7
L & -
Csty State &
T T e E T E T R N R R R R R R

Please Mention Mopular Mechanics
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V(e alv)’A AreYou Facing a
12 DY VA MO Pt

You Want to Sell Any of Your Present Ha:lmu]r?
We'll buy any electrical machinery ¥
g that you have outgrown, or =y
: apply its full value on new or re- o N

built motors or dynamos carrying our iron-
clad guaranty; with time or cash payments
on the balance. Our Free Monthly Bulletin is full
of money-saving opportunities. Send for your copy today,
We are supplying customers in_all pans of th> country
with prompt repair work. Are you interested?
WE DOX'T DEAL IN NOVELTIES OR TOYS

THE F. BISSELL CO., 226 Huron St.,, TOLEDO, OHIO

VACU_UM PUMPS || | A Water Supply

Tools, without operating expense and at

Parts low first cost may be secured with a

Etc, for RIFE RAM
Cleaners

Pumps, hose, tools, tanks, ate., for stationary hoose plants and

wagon YACanm cleAners Dur pumps, internally frictionless,

high varuum, great  enpae fity for constant heavy service,
Buirp Your Owy MacHINE—SAVES Harw

VACUUM SUPPLY C0O., ANN ARBORK, MICH.

MECHANICAL PERFECTION

in writing equipment is guaranteed in the World's

Standard WATERMAN'S IDEAL FOUNTAIN PEN. l

SOLD BY LEADING DEALERS EVERYWHERE.

The ram is operated automatically by the flow
¢, ©of 3 or more gallons per minute from a
| stream, artesian well or spring having
a head or slanting fall of 3 or more feet.
!t ml] deliver any quantity of water where
: you want it. Free information on reguesl,
RIFE ENGINE COMPANY
2131 Trinity Bldg., New York City
The CrescentUniversalWood Worker
lET RED DEVIL WATER is o complete outfit in one machine, Band saw, jointer, saw
table, shaper, larer, panel raiser, temoner, moulder, mor-
tiser, knife grinder, disk grinder, all combioed in one.
T]IE H['T“R Ask for catalog giving complete descrips
tion and telling about oor line of band LW, .
DO YOUR WORK jointers, saw tilles, planers, shapers, disk
grii:ldenh swing saws, planers and inatclers,
8-inch Motor variely wood workers.
Improved construc- THE CRESCENT MACHINE COMPANY
tion, absolutely per- 93 Columbia St,, Leetonia, Ohio
fect, runs your —— ]
washing machine and a
hundred otherthings. VAGUUH P““Ps
Power for small tools,
:E;‘:& I}“::rtl.lrnd‘;n r!’t‘:.s-s:.lnrf! S8 For Powerful Portable and Stationary
Phorse power on -inch pipe, 60 pounds | Tty takee U Tt o s
&Eﬁﬁmﬁﬁhr O BrEL S R Powerful;: MNoiseless; can't
- ¥ et out of order.
GET CATALOMG No. 23

‘\-r;- 1492 d-inch Motors
mding, polishing
aTLﬂT

fiing. Kuns sew-
ing machines, fans, bot-

tie washers, etc. Price
with emery, bufin
wheel, silver pu]lal: an
Eul.l.::].'. $3.00, No. 1493
fotor and pulley only,

Runnlnq Water When
& Where You Want It

ity eonvenlence at one-half —and lesa— the oost.
Running water in the houss and barn or garage —
all you want of it at the turn of a fancet. No hand
pumping —all the fuss and bother left out. A

“JARVIS” POWER PUMP

and a gond well or cistern (8 all you need, Install
Pump yourself —easily, quickly, We
furnish everything — piping, #Httings,
fixtures, ete. Runs by gasoline on-
gine or eslectricity at littla cost,
Citalog Mo, 16 tells the whole story—
write woday lor iree copy.
fion for Dealers—Write !
JARVIS ENGINE &
MACHINE WORKS
LAMNSING, MICH.

$£250, % horse power
on 80 pounds pressure,
Improved construction.
Speeds; 3,000 to 5,0
revolutions per minute,
Omly scienttically and
m:c{amnlly perfect
amall water motor man-
ufactured. Patented
construction makes it
possible. Tremendous
output warrants the price.
Money back for any reason,

CATALOGUE AND
LARGE SHEET FREE

DIVINE WATER MOTOR CO.
Dept. T  UTICA, NEW YORK, U.S.A.

For the name of yoor |I:lq,'.l.1 hardware or tool dealer, we will s.cnd you fres
backlet on ' Theory and Design of Water Motors.”

ﬂuul:at.
Whesl
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Attention!

Machinists
Electricians
Garage Men
Engineers
w4 Farmers

Eiee_ " Factories
ETC., ETC.

Theldeal Combination Tool

SIX TOOLS IN ONE

A Forge, Anvil, Drill Press,
Vise, Emery Wheel, Pipe Vise

Six Practical Tools Combined in One

Save Time, Labor and Money |
That'’s All

MANUFACTURED BY

Tessmer Machine & Tool Co. |
DETRGIT MlCH

is of course the most essential
requisite of a lathe for Garage
work, as well as for Automobile
and general repair work. We
have it in our lathes, but we. |
have kept the price very low. ‘

We would be glad of an opportunity of
convincing you that we offer both
| high quality and low price in the
Sebastian Lathe. QOur catalog free.

The Sebastian Lathe Co.

| 107 Culvert Street CINCINNATI, OHIO

LATHES

~ © to 13-inch Swing

List price 875 and up according
tosize. When ready te buysend
for Lathe Catalog and prices.

W.F. & John Barnes Co.

$75

A CATALOG FREE
SOUTH BEND MACHINE TOOL C0., 423 Madison St., South Bend, Ind.

This Lathe Costs You
Complete with lathe tools and $ 1 2

scroll saw attachment as shown
in cut. An ideal outfit for home
work or small shops. Well
built and highly finished,

polished parts nickel plated.
Length of

Screw Cutting
Foot or F'l:lWl:l'

8 to 13 inch

Swing of lathe, 5 in.
bed in. Distam_e between

centers, 13} in. Write for full
information. If wvou are in-
terested in scroll zaw work,
send 10c for Bowman & Russell
catalogue 64 of patterns. We alzo
sell scroll saw wood—all kinds.

ORR & LOCKETT HARDWARE CD. 9§
Lathe Deol., 14-16 W. Randolph 51, CHICAGD

Make
Money

Out of
Keys

There's

a big,
live,
oppor-
tunity
making
Dupli-
cate Keys

The Cylinder Key
Duplicating Machine

Write for particulars
and Catalogue 104

D

is worth its weight in gold to Tinsmiths,

Hardware men, Plumbers, Electricians, etc.
It offers hustlers a chance to get into a steady
business or a profitable sideline wherever
there are doors to lock. It is simple, accurate
and inexpensive,

ORR & LOCKETT HARDWARE Co0.
L14 W. Randolph St.  CHICAGO

Flease Mention Popular Mechanics
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Pay As You Are Able

Your Credit Is Good

Send your name first—send
no money. Get our latest
'BleﬁaEnujrulop&diaaf hun-
dr of latest Fashions
and Free Samples of
men's 1913 Spring Suits and
Overcoats mailed at our
expense,

Dress

Like The Best

Guaranteed Perfect Fit
Absolute Satisfaction Guaran-
teed, or no charge. You'll eave
big money too. Prices lower than
eash tailors and yoor credit is
good with us for all you want.

MADE-TO-ORDER
Your Own Measure

No extra charges. No interest,
Mo security asked. Save big
money and eompare onr guoda
and styles with all others, You'll
be perfectly astonished at our
aplendid values.

Take Six Months To
Pay Us

You take no risk. Your own eyes
judge our values. Belect your cloth
from our sample book and then let
a8 nake your suit to your measure,
We guoarantee safe delivery and
perfect fit, and all is

Sent On Approval

Don't Delay. You ean now drau

¢ ms yom Illm--h:.va all 'i'h‘i‘ I.ﬁ' I;h
clofhes—surprise vour friends with some-
thing in new styles—have bigger selection
than any city and town tailors eould show
0. @ Mth atﬂa book is sent

"ree, ow, while
think of it, and get our style book,

Stanley - Rogers Co.,

526-516 5. Clark Street,
CHICAGO, ILL.
The World's Foremost Oredit Tailors
Jor Men

l'ilvull:

WRITE US

TO-DAY

D-1- A-M-O-N-D-S!\
(ilifi/, Their Most Perfect Substitute FREE !

U mpprovsl. Don't send ue a peney for these marveloas

[Arnmnt::nam Wuial-lnd trnu ust ||h! & :;._n.l.. d:lu.mund
KT pulats]

D MOUNTINGE TN 14 K aRAT SOL T Sorn

Your Credit Is
Don't bothor abowst the money.  COur epsdit plan
viihles ¥gn T{:E'h #nita yoo best—a little sach

WHI MOAY for full particulars and
Jl.‘-l-hlvl:q: all fres. No obligations.

Write
imm

HAROLD LACHMAN, Depl. 113K, IT N, La Salle 5L, CHICAGD

BE YOUR OWN BOSS

Agents

Earn H|]’ "ﬂllj'
'\lr|||||1|_r Gialden

LELTTITRER TR e o Hiile FEnuine

RN W I forged

| |-l -'| FLEGT

I Knives,

that, will ot and hald the edge. We will put any photo or 1u-'!-,{t Eml lem on
one side of the mansparent handle and mamve and address on the other We

have a ermplele, Fliy puarirntecd Sond of knives, razors, strops and cutlery
'llk:_ia,'l.tic'\_-.. Dhick gales, Hig Profirs. Fxclusive werrilory. JSroaperieaee
nwmpecirary, % feack yonu fep. Write todlay bor Catalop dand Terms.

Golden Rule Cutlery Co., 352 W. Lake 5t., Dept. 203, Chicago
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2% FREE TRIAL

Nﬂw—dunn this Special Sale—is a splendid
time to buy a nu Watch. We would like to send you
this 17-Jewel Elgin in hand engraved 25-year gold case
for your inspection. It sells regulariy at $20.00, We
save you nearly one half, If you answer this advertise-
ment you can buy it for §12.756.

NO MONEY DOWN

Wedon't want you to send us one cent. Nat
Meraly give uiﬁuur name and address tThat e may
this handrome Watch on l.p‘prn-vn!

wabt to keep 1{,then you pay us only

$220 A MONTH

If you don't want to kaep It,
pond 1t back at our eaxpense.

amume no risk whatéver in du-.]!ng
with us. You do not buy or pays
centuntll we have placed the watch
in your bandesfor yonr declslon. We
sk MO SECURITY, NO INTER-
EST. Ko red tapa—just eommon
honesty among men. If this offer
appesls to you WRITE TODAY for

Our Big Freel W™

WATCH and BMK !

DIAMOND WANSAS CITY MO

HARRIS-GOAR CO.

Dept. 893 KANSAS CITY, MO.
THE HOUSE THAT RELLS MORE ELGIN WATCHES
THAX AXY OTHEK FIRM IN THE WORLD.

a penny.
send you
It after you recelve itand

“]IW.WHERE THE FINEST RUBIES ARE FOUND —
LT v hnest specimens of the ruby, a stone considered hy
experts to Le the most Leanti fu! amd most valuable of
all gems, are taken from mincs in the Mogok region in
U'pper Thurma, India.  The distriet is abouat 1000 miles
northeast of Mandalay and 61 miles cast of the Irrawaddy
River, and the most valuable tract iz said to cover 45

HUFS THIS PRINTING PRESS,
1] wolat L]
The “Ideal” ::H:?Ina;b::ist1{ul$3-i::|!¢~:

store, office or I'unmr lt n. m wonder — mlways remdy i'hr

wm-le hn.\-l l s, “!'IL- for & H:pjr @
r AR
IDENT l-ﬁrﬂ o CHIER Go, 1L,

uhln PRl § 2 ulllhs. ||ﬁn.kﬂ.. LIERR T TN L
£1B Rotary 860. Bave money. IE'
.],'[ 2 for othera  All easy, rules sent, rita factory for
.F_ i press ru.t.n]n TYPE. cards, paper, ontfite, ete
-E.;,L..—-na THE PFRESS C0., Meriden, Conn.

(“s Do Your Pmntqﬁpg'

profit printing

enrning ¥ daily at home in
apare time, ailve nuu mirrora; no
capital; srend for free instrootive
hﬂhﬁh

WILL START ou

lmklu avlnﬁﬂplnnuﬁl AT

J08-A, B . MASS,
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MOORE'S \oiEaasis

FOUNTAIN PEN

O be perfectly satisfactory a Fountain

Pen must write at the first strokeand

continue to write freely and evenly.
It must have a large ink capacity; it must
fill easily and most important of all, it
must be absolutely non-leakable, no matter
how it is carried.

In other words, it must be a Moore's, the first
fountain pen to which the word non-leakable
could be accurately applied and todav the one
pen that vou can thoroughly trust to be true to its
name. There's a Moore to suit every hand. For
sale by dealers everywhere.

Every part of every Moore's
15 wnconditionally ruaranfeed.

American Fountain Pen Co.,Manutacturers
Adams, Cushing & Foster, Selling Agents
= 165 Devonshire Strcel BOSTON, MASS,

square milps,, or about 66 syuare miles if the abandoned
mines are included, but the engineer of a resident mimng
company has ecstimated that the tract embraces practically
410 square miles.  The mines, which were acouired by
Great 'Britaiu in 1888, are divided into pits, hillside work-
ings and cavern, or cave mines. DBefore the annexation

2 ADDING MACHINES
| $1.00 and $3.50

They add quickly, easily, accurniely. Dura-
hle: easily reset.  Capacity & columns, None
better for the price. 17,000 sold. Delivery pre-
paid, Guaranteed as represented. The $3.50
| adder is SELF INDICATING. Orderloday. Agenls Wanked.
J.H, Bagseld & Co., Depl. 5-B, 5821 Indisnahve. , Chicage

This Remington Typewr rebullt—
in perfect condition—yours for only §3 per month—
les% than renting. Regular §100 typewriter=—our price
§30, We guarantes LOXGER than maker. Free exam- 4
ination hefore you pay a cent—send no money—iake no
risk. Other makes as low as §12. Postal brings compliete Bargain List NOW.

Commercial Typewriter Sales Co., Dept. 108, Chicago

Washburne's Pat, “0.E." Paper
Fasteners, used exclusively by those
who desire the bedt in Office. Bank,
and Home, Made of Brass
L 1 kel-plated Steel, thiee sizes; putup
e D e 15 20 & ™ |
: our T P , 8 254,
Send | 0¢ for box of 50 assorted, Booklet free.
YEARLY SALE NOW 100 MILLION.
THE 0. K. MFG. CO., Syracmse, N. ¥, ~

ey Arithstyle

Hanfiest, Fastest, Cheapest, COMPUTING MACHINE
Adde, Sohiraeis Muoltiplies, DNvides.

Carries Antomatieally. Hesets Instamiiy.
Easlly moved aver page. fixed to desk, carried in
hand or pocket. 5in. 221-2in. x1 in. Weight, 3oz,
Write for Booklet, Attrastive Apents’ Propuosition.
ARITHSTYLE 0., Suite 106, 1158 E. 281k 8¢, 5.Y.

The Magic Wand

. . “ Az the marician of old performed
v miracles with the aid of his magic
wand, so does the magician of today—
the ¢leetrician—achicve most wonder-
ful results with a power as mysterious

and invisible as that which came from
the wand of the soreerer. The field of

Electricity is limitless —new uscs for this

_great [orce are discovercd daily and large salar-
ies are paid to those who know how to handle

_it. Prepare yourscli, then, to become a big man
in this ficld: learn from these books all that is

necessary for you to know, If a beginner, you can

“soon fit yourself to make your start in this fascinat-
ing work at a good salary. If a worker. engineer or

expert, you can add te your knewledge and put your-

self in line for a better job at bigger pay.

7 The American School’s Cyclopedia of

Applied Electricity

is the greatest Elecirical Reference Library
in the Worid

Conising 3,200 pages, Te1l fnches: 2,600 dlusirationz, full page piates, disgrams,
wic.: handreds of valuable tables aod formmlas; eoretully cross-indexed lor quick, easy
relerence,  The besks sre substaatially bound im hall red movacea, geld stamped, and
sre printed in large, clear type on special guality paper.

] Important Subjects Covered—————
Theary, Calenlntion, Design and Constrarciion of Generators and Molors
—Elertrieal Mensurements—Eleetrie Wiring=—Eleetric Welding—Types af
Generators and Motors—Management of Generators nnd !'Itﬂl"—ﬁjllﬂﬂrf‘
Raiterics—FElertrie Lighting—Alternating-Cnrrent Machinery—Station
Applianees — Pawer Biailons— Power Transmision — Countral Himtlon
Engineering — Eleetrle Rnilways, Inclading Single-Phnss — The Eleetrle
Telegraph —Telephone Equipment, Sy=iems and Operailon — Wirclews

Telegraph and Telephone—Telnotograph, Telegraphone, ete.
The complete seven volumes,

Now SENT FHEE not & sample volume, will be

sent, express prepald, for seven days' free examination ; retumnable at our
expense if the books do not contain the inbormation you want. 1 you keep
them, pay 2. 00 seven days afier receipt and then §2.00 a month until you
have poid the special introductory price of §19.80. The regular price of
this great Cyclopedia §s £33.00,  Just fill in and mail the coupon. 1t won't
cost you 4 cent to examine the books. We know they Il be worth many
tinies their cost to you., Mail the coupon now and you'll receive your
books promptly.

$12.00 Consulting Membership Free

With every set Is included a year's Consutting Membership, regular
value BIZ.00, entitling you to the free ndvice of a staff of Electrical En-
gineers. This will give you practcal help in handling working problems
which &pc ton specific to be taken up in detail in the Cyclopedia, ‘There
will be no limiz o this service. A single problem selved for you might be
worth more than the first cost of the books,

American School of Correspondence
Chicago, U, 8. A.

7 DAY EXAMINATION COUPON
AMERICAN SCHOOL OF CORRESPONDENCE, Chicage, U. S. A.

Please send me Cyclopedia of Applied Electricity for seven days”
free examination. 1 will send £2.00 within seven days and $2.00 a month
watil 1 have paid §19.60 ; otherwise T will notiby {'uu and heold the books
subject to your order.  Title not to pass wntil fully pald. Fop. Mech,

613
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Gouge and

Shi
\"\ » : 1p
A tones
ey, aregreat

e W hittle stones
n|‘ 'lluu (8BS for  touching
1l|| ﬁlhf%imn""“ B | up my gouges

t "“""__ "and other
'wuodwm‘kmg
tools—no
matter how
hard the steel
they cut clean
and quick—
hold their shape—show long
life—give the tool a keen,
smooth working edge.

You ought to have them in
your tool kit—on your work

bench.
Made in several sizes—all

from Carborundum-—and
there is nothing so hard,
sharp, fast cutting.

At your hardware dealer, who
also a‘tﬂs thrﬁm‘undum
| Bench Stones

Company
Niagara Falls, N. Y.

(You Can Always Tell

a Good Mechanic by his Tools and §
the best Mechanic because
he is sure to have our

Hand Drill No. 5

A Drill unequalled in strength,
durability, easy action and all-
aronnd excellence, Has cut gears, ball
throst bearing, and carries 8 wood
boring points ranging from :

1/16% to 11,64Y. The way
this tool is made insures &3
long and sat- =5
isfactory ser-
vice -try one.
Write nus for
i copy of our Catalog

MILLERS FALLS Co0O.
\_ 28 Warren St. NEW YORK J

Make Things of Leather

m—

- g L j'
No. 1 Double Ended Leataer Working Tool, 50c

You can make hand bags, pocket books, card cases, a
hundred useful and attractive things in leather. It's fun
and it's easy to learn. An investment of 50 cents in tools
will start you. Send for our Arts and Crafts Catalog 24.

ORR & LOCKETT HARDWARE CO.
14 W. Randolph Street, CHICAGO

“Please Mention Popular Mechanics

of the country to the DBritish Empire the mines were
worked in the crudest possible manner by the Burmese
natives, but powerful pumps are now being used for re-
moving the water from the pits in order that the gems
may be recovered.  Streams of water are also used to
wash away the top soil in the valleys and thus uncover
the layer of ruby dirt or “byon®™ lﬁhll‘h is carrmd away
in tracks to rotating pans and a “pulsator,” as in ‘the
diamond mines of Kimberly. Moast of the fine rubies

WINSLOW &isvrive SLIDE-RVLE
For instantly computing the strength of steel or wooden
henams or beam of ANY material, fiber stress, factor of safety, .

size, span, spacing loading, or-lobd, "ANY hl“llﬂ-hi minen t,
gection modulus or number of beama = Any. ben %i in

six soconds,—jost push one slide and read the u.'rnwu-r Mu [
minates dothe work of hours, Nothing like it on the market ot
jny price, Money back if you want it. Price 810,00, Descriptive
hoak et tree. Cardboard rule for reinforeed conerete slabs, 51,50,

HENRY W. TOMLINSON, Steinway Hall, Chicago, Il

Duplicate Keys Made in One Minute
By the Harrison Key Filing Machine
5 Invaluable for Machinlats. Puilding Eluu-urhmnﬂ-n

r shops, I..uch t,hu Lurpe'nneht. Haatq-r

hee, danjtors " a
-ra.": i qptlu:nr.-n k-rr wllhw: qu

E:“r R g e e

Y Ete, I.iﬁ.!imburrﬁ'ﬂ Wriles : tit? 66

1 B HE &b Fuin L

£3.00 '?ur mnchine complots 'lv!nh twao fling l'l.lL a-wﬁ
coar mew model clamp attachment. it by
Oifice Mone Dr\dernr ow Tork Checks. Shipmen 'I:l_'lI
return mu:lﬂu i Diamend files fumished at cost il' s
wired, price Enm:l for elreolar telling all about this machine.

HARRISON & COMPANY, 811 New Rireet, NEW YORK

Portable Cases

FOR TOOL MAKERS

AND MACHINISTS
Twelve styles, felt lined drawers,
solid brass trimmings, best of -
terial, beautiinl fnish, low prices,
satisinction guarantesd. Ask for
booklet of cases built for service.

The Pilliod Lumber Co.

SWANTOMN, OHID
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“Off agin, on agin”
like a glove button or clasp

The detachable swivel adds
greatly to the usefulness of this
otherwise attractive mechanical
companion, and with it

The application of the “VUL-
CAN" Tool Makers' Clamp
becomes positive.

The strength of the “VULCAN"
Tool Makers” Clamp is equal
to demands.

The utility of the “VULCAN"
Tool Makers' Clamp is in-
creased many times.

il

s T LT

With them in use you are assured greater com-
fort, convenience and capacity for work; made
in three sizes with capacity of from 's2" to 3",

Send for free Catalogue of dependable Tools

J. H. WILLIAMS & CO.,,

Superior Drop-forgings
47 Richards St., Brooklyn, New York City

mined in Burma, the largest of which weighed 1,184
carats, but was cloudy and therefore unsuitable as a
{{:m hnd their way to Paris and London, principally the

tter city. Defore they leave India they are subjected
to a simple process of cutting, but when this does not
display them to good advantage they are recut after
reaching Europe. The form of cutting adopted for the
ruby is about the same as that for the diamond. but in
order to increase the transparency of the ruby it is cut
thinner and flatter than is permissible in the case of the
diamond,

FOR MENDING HARNESS

shoes, tents, awmngn pulley belts, carpets,
E-addlﬁ. suit cases, buggy tops, dash boards,
: or any heavy material. Stewart's
Autgmntlc Awl is the only
perfect Sewing Awl.

STEWART-
B\ SHINNER CO.

26 Hermon Streel
Woreester, Mass.

It takes a wax
thread, feeds
from spaool and

ness maker machine,
ensable for farmars.- Agents wanied,
Senl prepaid for §1.25, Send al once for catalog.

Inthe Garage

of & pro
ace has often
With a

the necessit
Y working s
presented itself,

GRAND RAPIDS

= H Bench
—f ome benc
vou will be enabled to do
vour work as it should be
done — conveniently and satisfactorily — saving the
expense of a mechanic. Our Benches fill an important
need in the well regulated home.

Send to-day for free catalog of all styvles and prices.
GRAND RAPIDS HAND SCREW CO.

1620 Front Ave. GRAND RAPIDS, MICH.

If vou want one of onr Stone Hlotters send 15¢ when
writing for catalog.

(C

“Jersey” Vises

HE handiest, most substan-

tial and best Vise ever made.

Will prove its worth every
day in the week.

@ The Screw which might be
called the “works” of the Vise is
made in one piece turned from

cold rolled steel, and has a square-
lathe cut thread.

g The steel Jaws are hardened
and ground to insure that they
meet squarely when tightened.
Both back and front Jaws are
filed to a fit.

@ Putonein your tool box, on your
work-bench or in the kitchen table
drawer. You will be surprised
how often you will want to use it.

( Made in a number of different
sizes and in several styles.

For Sale By All Up-To-Date
Hardware Dealers

Special circular describing
all styles upon application.

ADDRESS

RITAIN, CONN. USA.

§1:tm1 I};Bnlm& Level Co.

Please Mention Popular Mechanice’
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You can't twist
the handles
fromtheblades

' these " Yankee”
Plain Screw
Drivers, or how
hard you work
them.
! They'll stand up
under all of the
abuse a screw driver
gets. Try as you
will, you can't even
start them, and it is
| because of the “Yan-
'Y kee” device that prac-
tically makes a one piece
tool of handle and blade.
The blades of these
¥ “Yankee” screw drivers
Y are made of special steel
% and sc tempered that they
! will not crack, break, twist
~ or bend on the edge.

" A strong, durable, well balanced
-'j tool made with “Yankee" precision
and care, and of materials that are
exactly suited to the work the tool
| has todo. Blade and ferrule are
| highly polished, with hardwood
dull finished black handle, corru-
gated so as to permit of a firm grip.

“YANKEE”

Plain Screw Driver

Nu 90 = Standard Stvle, in 14 sizes,
2" to 30" blades.

' No. 95 = Cabinet Style, in 11 sizes,
o 2% "to 152" blades,
Wrte [or " Yankee” Tool Booak,” free. [or
mechanics nnd househol ar "' Yankee
Tools in the Garage,"" iree to motorists,

. NORTH BROS. MFG. CO.
PlI[LﬁDELFHIA

YANKEE TOOLS|
| Mnake Better Mechanics

e "

_.._.;.-i'-'—r"

no matter how |
long you use |
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The Delight of Sharp Tools

A good workman kttps his tools sharp. Good
tools and a good grindstone to sharpen them
on, enable one to work for himself or the
other fellow ata paying elip. ‘JEL

CLEVELAND ¢
GRINDSTONES "¢}

will sharpen anything that "4;0 %)
needs to be sharp. Most of the s
good tools and machinery vou own were originally

sharpened and shaped on grindstones that came from
our famous Berea and Huron guarries. No other equals
them for uniform grit and necessary grinding hardness,

All Cleveland Grindstones bear our new trademark,
They are your assurance that you are getting the genuine.
Do not be tricked by the misleading term *° Berea Grit." 1t
does not refer to grinding quality at all for such purposes as
yvou need a grindstone.  Such a stone might ruin your tools.

The Sterling Model is the same depend-
able Cleveland grindstone, mounted on
a riding frame.

The Empire is a power model designed
especially for farm use. If you don't
know a Cleveland dealer, or need a
special purpose stone, write us,

THE CLEVELAND STONE CO.
650 Hickox Bldg., CLEVELAND, OHIO

THE VAST EXPORT OF IRON AND STEEL—
The iron and steel manulacturers of the United States
are now exporting a millien dollars worth a day, the
215 days of the current fiscal year for which statistics
are available showing an ch::-rt of $215,000,000. The
export reports are prepared by the stat!':tir.a'l division
of the Burean of Foreign and Domestic Commer:e

Under the head of "iron and steel manufactures,” the ~

export is given as 51:-1'."01)”)” while that under
“agricultural i {p!en:uems, of which iron and steel are
the exponents of chief value, 15 $22,000,000; automobiles

for Machinists

Tool I_‘.ar 1S€S L'rodimakers

Yan meed one o @ many styles shown in our

L free citalogoe,  They are the best boilt and

st prsciacal n;i the ml:kﬂ. %ﬂm up-

in

I.I:’I]'I-dh w:;';':!. s m. “'ug ship direct to

you and guarantse complete astisfaction.

Aeputecr1dons.

Mfrg, of um-m High Brade Tool Cases
B!Hhrlnbﬁii!mt. DAYTON, QHID

- ZUF/I'I/V RULE

THE “ALLEN” 6" MACHINISTS’ SCALE

An Absolutely New Idea. One side in 16ths
and 32nds. Other side graduated odd 64ths.

Only 16 Lines to the Inch and
¥Yet Measures Down to 64ths

Very easy to read and sure to be read right
Price: 50 Cents Each, Postpaid

THE furKiN fuee (0. Saginaw, Mich.
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Are You Making Something? |

Have you invented some device or machine that you
are anxious to have just right? Are you making a
model that you wish to be particularly proud of? |
Are you experimenting with some delicate appa-
ratus, the success of which depends on your work-
manship? Then insure the accuracy of your

measurements and speed up your work by using |

'/ §
@@%@

The measuring tools — rules, gages, caliper-squares, microm-
eters, vernier calipers, etc.—are the last word in accuracy.
Work measured with them is right. The other tools for general
purposes, such as the expansion pliers, cut nippers, screw
drivers, etc., are made to give a wide range of service and to last
a lifetime. An advertisement can't do Starrett tools justice.

Let us send you our free catalog 19 AP which describes the full line and gives
prices. Do not forget that Starrett tools are sold at all good hardware stores.

The L. S. Starrett Co.

and parts, except tires and engines, $15,000,000, and
electrical machinery, about S4000,000, No class of
articles exported from the United States has shown in
recent years such a phenomenal gain as that of iron

i s nn
—_—
—

and steel manuiactures. In 1803 the export was bt il Postpaid :
235,000,000, and in 1903, $120,000,000, while the fiscal [ il Myers® Wonderful E'B“’lll.g
year ending with June oF this year will probably show 1o .;,Enslk;im.r canvas, BT
- i :
4 rgurc i o lltast *‘HJ“JHM“HHJ I i :::a}:r;wuunmu:nvrnl I|_|.r-.:I A, 8 |-|_.-_ 1°E
- I} Timedin Bo peatest the thrend, - BIG MUNEY FOR AGH \14 sirg

It is estimated that 4,708,000,000 wood screws are | [l ©- A. MYERS CO., 6339 ’-"mﬂ"" Ave., €hieas, W £
used in the United States each year, | -

WE SHIP ON APPROVAL
3 . {)ur Hand Power Angle Benders are 9 Munths Rent Buys E“‘

i|:| indispensabie tor bending rods,
souares, and flar pieces into all sorts

of angles that we do not hesitate to a_ Trans‘t nr Level

ship tools tor 10 days free trial. Made

5 5{:_

in 3 sizes 1o cover a wide mange of
i Pl pagla el iy powee For Engineers or Surveyors
111 s for ;'"' ding “"ﬂh‘l"“ “" * Highest Quality — These Civil Engineering
y ;n:lr;tnpi;“fﬁe scrll-r;,ﬁn e catnlogua. Inslrum::m:i are of :Iihﬁ h'Eh?i‘t quai]lty. newest
Hy patterns and 1913 models, Full set of accessories
“IMMIEE SUPPEY C0., 150 B, Jotersn . Ehvcaps | 28 Cotimnit B, Bt Wk ¢ included. Full guarantee backed by our fifty-

Q\% =\ STOP THAT LEAK
@ and a Candle are

Sulderene, =
ey wyn o - ' w_
ml Tepair.

Full directions with each stick, It requires no
¥ skill. Anybody can use it Tn-:l: Ten Cents,

SOLOERENE MFG. COMPANY. 80 Porflasd 51., BOSTON. MASS.

year record as makers of the world's sandard Y e
engineering instruments. :

No Interest —No interest, sirings or
red tape of any kind, Just pay the
rent for nine months and you own the = .

instrument cutright.

Send For Particalars—If vou are an
engineer or surveyor write today for full
particulars of this wonderful offer and
complete descriptions. Ten days' trial.

A.S. ALOE CO., 515 Olive 5t., 5t. Louis, Mu.

This “Red Devil” Will Cut Circles

It's the cmi}r practical glass cutter ever made for cutting full circles, half circles
or curves in any kind of glass. It's our No. 263 “RED DEVIL" and it will cut
a 2" or any size up to 22" circle absolutely accurate. Get it {or any other * RED DEVIL" Tool)
from your local bardware man or send us §1.25 and one sample only will be sent you prepaid.

SMITH & HEMENWAY CO., 510 Chambers St,, N. Y.,U.S. A,
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THE MAN HIGHER UP Got There Because He
Took Short Cuts with the Richardson Slide Rule

There seoms to be o misanderstanding about what the Slide Bule will accomplish, many think it an instroment, the use of which s
applinble only to Engineers and Technical men, 8o frequently have I heard this remarck thot I bave completely reowritten and onlarged
my instruction book, The Slide REule Simplified, which shows the actual setting of the rule hy 90 full size engravings, 52

saged TELIL ench illustration and example is explained and ~ written so you can understand iL."  In fact any person who has never seen a
!\]Ildp EBuleand not a technienl person,could aot help but learn is use. The examples seleoted and shown by ﬁ lustrations are those which
frequently come up for solation by the Hanker, Broker, Auditor, Inventory Man, Cost Estimator, Printer, Paper Mfr.,
Contractor, Salesman, Time:Keeper, Bookkeeper, Lumber, Land, and other merchants too numerous to mention,

SLIDE [ e g

L '_-l:::' '-MI:HIT.UI! | -'-l-ll|l||| i)
,l|., |,,|1,, 'Ml; ‘.:.IL'E v

i i
I R PR T e

SEC TH& LET

_lIIII|!:IIII'.Ii|!II

“[1|||||||'[||i||:- -

b

ULE

This S8lide Rule will multiply, divide, solve proportion, extract the square and cube roots, find the decimal equoivalent of vulgar
fractions or “viee versa'” ealenlate interast, |-r*l'-r'Fl1t-nf|*. Also the mensuration of superficies nnd the role of three. For Engineers,
Electricians, Draftsmen, Superintendents, Master Mechanica, ete., the role is indispensahle in their work., It is one of the most valuable

instramenta ever offered to mankind, For Electricians it is a complete wire table in {tself, The Richardson Direct Heading Slide Bule
is specially designed for those who wish to learn [ts use.  Tts operation being very simple. You simply l’jw-‘ the key —
to the problam wanted in the keyhole ithe key is printed in red on lli_de. see out) and answer is given direet: such as %
the Horse Power of Fagines, Pumpe, Bollers, Belta Water Falls | size of duoct for ventilating ; radistion_and size
grate, nnd stonm main ; change gear and pulley problems; areas, circumference and diameter of circles. This Hule EeS BULE
= my 1813 t.ﬁ-ne now un the market for the first time, Made in two sizes. cont and vest pocket 11x1%xY and ﬂaﬂﬂgn
ByxIxxk, 1 has Sime, Log. and Tangent scales. No wood in their constroction, seales white eelluloid, printed

from engine divided plates in two colore, and washable, sccured by nn improved locking device in an absolutely
pon-corrodible Alominom and Monel Metal framing 9%

Price of 11" Rule, ordinary case, $2.50. Full leather case, 50c extra. 5* rule and full leather case, $2.50.
11" rule, bristol board scales for demonstrating uses, $1.00. If ordered now the book, The Slide Rule ks
Simplified, goes FREE with each rtule. Gao W, Richardeen

CONSULTING ENGINEER 4218 24th Place
Geo. W. Richardson Ex-Chiel Elcctrician, U.S.Navy CHICAGO, U S. A,

250 0P T TRATS 807 307 B set B “Chiteeo | Remington Arms— Union Metallic Cartridge Co.

Building [:um_r cfor Agents Arms and Ammunition

a 299 Broadway, New York
Wanisd io wes nmd help
‘ The production of the insignificant dry hattery in the

Rapid Fl LG ‘! = Inited States has reached the enormous total of 57, DOD,-
P d ook \T FREE TRIAL (KM} a year. They were worth £10,0MHL.  There are 40

separate  companies engaged in  the industry. Owver

One man serapes more MONARCH MFG. CO. SOL000.000 standard batteries were made, 50060,000 flash-

ﬂ";:t"hl!;lmc:rdmﬂ WM Bhepard Hidg. lamp batteries, and 2000400 athers, The average manu-
anr Fres Cainlag Peiui Rapiaa, NMiskigan facturing cost was 8 cents a ecell

NEW IMPROVEMENTS NOW MAKE

The American Combined Level and Grade Finder
Most Practical, Durable and Convenient Instrument Made

At one glance you can gel the true slant on any line or grade either Indegrees. Inches or percentage, orall at
the same time, amd will at once give the exact distance needed to plumb up o a true level.  The additional
spirit level glass aow placed in middle of instroment with points on dial will give 3 grades for leveling. The
longitudinal recess shown in cut ig well worth the low price of the instrument.  Write AT ONCE for drcular

and Testimonials. Speclal Introductory Price glven Lo
First A pplicants with privilege of takng Agency. Address EDWARD HELB, Mfr., Box 75, RAILROAD, PENNA.

ALL YOUR BROKEN METALWARE
JUST AS GOOD AS NEW FOR 10 €
w ¥® enables you to be your own
T INQL i, et s
— broken toys, all repaired in a minute. No trouble,

just heat the part to be mended over a candle. lamp or
gas flame and touch it with * TINOL" —it's done.

Send 10c at once for trial package.
minutes, Any Hard-

Price 00 Agents Wanted Everywhere 5" itn"*=is
e Dealac con gt PV 3200 HESS & SON, 1039 Chestnut St., Philadelphia

C. CHRISTIANSEN, 2219 Grand Ave., CHICAGO, ILL. ESRUIRIL MR L XY AR

ghris iansen’s
teel Screw Vise _

Is the hand-

iest ever
out. It can be
attached to a
Elnnk or a

eavy table top in 5

Sharpener

~ AMEReA AT TO YOUR INCOME 1ot 55 fo 3102, Avemicax-

e " AMERICAN " is the only machine on the market (barring none)
that sharpens, hones, and strops razors, sharpens all kinds safety razor
blades, scissors, clippers, pocket knives, surgical instruments, ete. No
previous experience required. REMEMBER THE "AMERICAN" Key-
o Cutter is a little wonder. Cuts Sguare, Angular or Round slots.
AMERICAN SHARPENING MACHINE CO. (Inc.)
Dept. 6 184 W. Washington St CHICAGO
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Machinists Do Better Work
by Using Better Tools

B. & S. Mfg. Co. stamped on tools indicates that
they are a little better than ordinary requirements

demand. Discriminating workmen who wish to
do good work, find the B. & S. line reliable.

A handy tool that should be in every kit

B. & S. TOOLMAKERS’ VISE

It is reliable and convenient for use in drilling, fitting and laying

out work on surface plates, etc.

If a hardware dealer has not got them in stock, write us.
CATALOGUE MAILED FREE ANYWHERE

BROWN & SHARPE MFG. CO.

PROVIDENCE, R. L, U. 5. A,

ACCIDENTS IN METAL AND COAL MINES—A
report recently made by the Burcau of Mines shows that
fatal accidents in the metal mines of the United States
are more numerous in proportion to the number of men
employed than are the fatalities in coal mines. Of the
185,970 men employed in 1911 in the metal mines, 605
were killed, which represents a rate of 4.12 per 1,000
men Emp]nytd. as compared with 3.73 per 1,000 for the
coal mines of the country. Besides the fatal accidents,

MENDING STOP THE LEAKS

in any household wotensil of tin, copper.
GRANITE brass, ete. Send 15¢ lor one ounce tube of

Eiay” B\ ALLEN PRESTO SonxR

4 y — itz base Is Allen-Flux — Standand the
world over. Sold by Hardware, Electrical
and AutoSupply Dealers ; Depariment Stores,
Grocers and Druggists. 1§ yone dealer hasn't
it sewa’ Al vaame @ied addres e

L. B. ALLEN C0., Ine,

4830 No, Lincoln 5t l'!lll' AGO, TLL.

@".ﬁt.._.._l Capaclty of wrench: 7inch wrench—T7T inch 45
degree: up to ¥ inch pipe or any obiect up

EAGLE CLAWWRENCH

A Every man of the house familiar or not famdiliar
with tools has at times & difficult piece of work
no tool Eham‘tl.c. TIIIIE Eu]u:rwﬂcy l.q:Ean'li: “:E
Eagle w Wrenc takes the place

FE—W all wrenches and n:.'m]r other tools and

- C iloes the work mo other tool can do. Acts

’ . ‘a’s ﬂhﬂ and does work pllers eannot
L= H ing roumd, square, ohlong, hexagon

DIFF[CU LT or other shapes firmly. Drop Fm-":ed. and

fully warranted,

G RIFS to 1 inch square, wt, K Ih., 104 10 inch

wrench=—10 inch 4% degree: up to 1 inch
. pipe or any object up to 14 inch sguare,
wi, 1 516 1b., #1.25 13 inch wrench:
G up to 1% inch pipe or any abject up 1o 2
inches square, wt. 24 Ib., $1.50.

Your dealer had it on Sale : i not send os his name,
with remittance, and tool will be sent you prepaid.

AMBLER, HOLMAN & CO.
Dept. A, 571 W. Washington St., Chicago, IlL

“Ohio” Tools

¥ Insist on them —it will pay you.
f Carefully made from specially
selected steel — fully warmﬂ!ed
Write for complete 0

mearsTEREn  catalog of

“0Ohic” Planes,
Chisels, Drawing
Knives, Auger Bits,
Screw Drivers, etc.

OI—IIO TOOL CO Cohimbus, o

4
I
|_,.-“'"
ik Crandall Expert Wrench
(PATENTEDV
\n fu I"JIEF need for cold chizel andegammer in those close places. The
" Expert’ will operate in 1¥ space lor handle swing. Jaw sizes
instantly interchangeable without extra tools, Drop Forged and case
hardened. 14 possible angles with each jaw. 4 slzes and handia as shown

in neat duck kit, only fZ.EI.'I the set, at vour dealer's or zent p'up.'rid oy
Parcels Post anywhere in U, 5. on receipt of price.  Circulars on request.

Dealers and salesmen gel our proposition.

EXPERT UTILITY CO., 356-8 E. 3rd 5t., Cincinnati, O.
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If you’ve never shaved yourself before,
you can take hold of a Keen Kutter
Safety Razor today and experience a
clean, safé¢, smooth shave without the

slightest danger. No practicing is re-
quired. You don’t have to find the
cutting angle—the blade holder is set at
the correct, natural cutting slope that
makesshaving easy and safe for beginners.

KEEN
KUTTER

Safety Razors

cut clean as a whistlee They do not
scrape or pull. The blades are made of
the finest Swedish steel, accurately

round and edged to  ammeo.
Eut smoothly the stiff- - HGE
est beard. The Keen
Kutter Junior at $1.00
is the biggest razorvalue
in the world.

Your money back if not abso-
lutely perfect—that’s the Keen
Kutter guarantee.

**The Recollection of Quality Re- |
mains Long After the Price is
Forgotten.,'" —E C.SIMMONS,

Trade Mark Registered. Epen
If not at your dealer’s, Batecy
write s .4
with 7

* and case
Simmons Price §1.00
Hardware Co., Inc. e,

5t. Louis New Yeork Kffﬂ
Philadelphia T_nlqdu ; K’HT}"ER
Minneapolis Sioux City o1 g

Wichita

Convertible Machine-Tool to enable you to work in
either wood or metal, and MAKE things, Itisa * shop ™
in itself, Has many standard attachments of well-
known makes. Invaluable if vou have mechanical
needs or inclinations. Its high-speed gears may be
operated by hand or motor power. Thoroughly made
by machinists, it does TRUE work. Nothinglikeit on
the market. Write for catalog showing construction,
adaptability, and samples of work done on it, Address:

—_————
there were 4,169 serious accidents, or 2512 per 1,000;

AERMORE MF'G COD., 153 Wesat Michigan St., CHICAGD

and 22408 shght mnjuries, or 13501 per 1K), in the
metal mines, About 32 per cent of the fatal accidents
and 29 per cent of the serions. accidents were due to
falls of ore or rock from the roof, wall. or bhank.

(ESTABLISHED 1873)

Charles Buck Tools

Highest Award World's Columbian Exposition
Highest Award World's Centennial Exposition

Send name of dealer and four cents
in stamps for new art catalog.

Charles Buck Edge Tool Co., Millbury, Mass., U.5. A,

WC K’bh
AGENTs ar/l

KNIFE NGB ALY <cissors
SHARPENER & - > INDER

. - Mostneeded household specialty
2% of the day. Every home in the Jand iz
i

a vietim of dull knives and scis-
In the hands of man,
woman or child Kwicksharp
auntomatically puts the keenest
cdge on the dullest cutiery In &
moment or two. Cannot possibly

50T

njura finest blade made, Greatest

¥ bBome canvenience of the age. Saves its easl

¢ gnickly. Lasisa liletime. Hig profits and

nttractive contract for exchosive

representatives,

SPENGLER BROTHERS CO.

432 Atlas Block Chicageo, 1,
£1.50 pareel patipanl. Busrsnteed

ts MANKE
T satislaciory or mamgy relended.

%5 to $10 a DAY

Please Mention Popular Mechanics
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Goes through any metal quick

Peter Brothers’Abrasive

Metal Cutter savestimeand
money, Cuts high-speed and
other hardened steels, copper

and brass tubing, alumi-
num, broken reamers, taps,
drills, forming tools, etc.—
and cut ]eaﬁl'l. andc!

Indis bletnthe b s
Pays for iteelf, Price,only SI64H0

PETER BROS. MFG. CO.

102 Railroad St ALGONQLLN, ILL.

D I Get onr money-making
I3 proposition today,

Grobet Swiss Files

and other high-class Tools
are shown in “"THE TOOL-
MONGER " — its 375 pages,
and will be mailed on receipt of 5 cents in stamps.

MONTGOMERY & CO,, 107 ruiton Strest

s MEW YORK CITY

Combination Lathe Dogs
Something New

For turning Orank Bhafts, Coms and
2\ Fecentrics. Adjostable from 2 to 8 inches
{ Price 850, From 2 to 8 inches, S10.00.
' Bavea their cost on first éﬂh Send for
elrealar, ' How l.-n'l'n.mnl'.'.rmk hu.i'l'. " If dealera
can’'t supply you, aen ? t delay. You
enn't tell when you wil mdth-m
ETRASBURGER MFG. CO.
806 Hearst Bldg., 326 W. Madison 5t.. Chicago'
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BLUE WHITE

GENUINE

\)\\ DIAMONDS

MODERATE PRICES

Buy direet from
Imporiers and Save
Pealer's Profita Starctling
low prices—and pay in little amounts
from time to time

Certificd Guarantee with every IMamond—guicans
ta-u g its woight and guality. A safe w iy to buy and save
m3 inconvehisnce=—and hava L|l. Diamend mnow,
srily Eub, hlue white Dismonds, gl leaming, sparkling,
tng — geaulne hich guality. ‘upl_ a oent to poay
antil you have exasined the Diamond. Wa send you frea mngs

nifying glass, Any diamond in ourp

Beautifully llustrated Diamond and Hatch Free Catalog

wiil b pent for examlnatlon wicheutobibail
avery :h el parson=0FEN T ¥
WL E-:rn--\ fik

This offer |

l_l.-l il (heia
i i roush Diss
par cond dury.
L) . e Weitetoday fur
cur I[I; AT A rm. and EFECIAL
WORLD.REATING OFFER of
One Carat Dinmon Il-: for enly 210H).
All Dismonds, slss watchas, o8 ey
terstb—u0 money Brit. Bond for Cataleg
today,
lhl Walker Edmund i:u,,
laMOND LMPORTE
Dept. C
Siale and
Ha!di.wh Sts.,
Hw::gn,

THE COAL AREA OF THE UNITED STATES—
The known coal area in the United States covers 310,-
000 souare miles, and there are 160,000 square :nuh's
which may contain marketable coal. The woriginal con-
tent of these areas is estimated at 3.076,204,000,0040 tons,
of which 1.922.970,000,000 tons are msu[v accessible,
The production of coal up to the end of 1911 was close
to 2,271,000,000 rons of anthracite and 6.460,000,000 tons
of bituminous, a total of 8,740,000, tons.

cointo THe Mo TioN PicTURE BUSINESS

YOU CANNOT BEAT IT FOR
MAKING BIG MONEY QUICK

E Mongy

N Thg Sand for This Book — it tells how you can start with a
': S TigNn small capital, explains evervthing pertaining to the husiness
15 Tumg and how to conduct it proftably, {lustrates and descril) s

BUsingsy the proper machines and outfits to use. 1t's a regralar guide
for anyone contéemplating engaging in this hig musey-
making business, or who want to buy machines. flos,
accessories, etc,, on the payment plan.  Sent free upsn réqisesd,
P. &'W. SALES CO0., 803 Como Bldg., CHICAGOD

INVISIBLE SUSPENDER BELT

Fits instantly inside waist band, entirely out of sight.

Does away with unsightly suspenders and uncomfortable
belts. Keeps trousers up neatly, securely. Keeps shirt
down, preventing “bagging.'' Wonderful for far men or thin men. A
MNecessity for all men—mechanics, karmers, office men, professional men.

Ask your dealer. If he can't supply you. we will,

TRAVELIMG MEM—The Ko-ko-Moe Suspender Belt s a real side line,
Write “quick""

for terms and
territory. Send

50c¢

and your waist
1 £as uranent
for sample belt
—uor §1 for silk
belt— and full
details, Money
returned i you
arenot entirely
satisfied,

KﬂlﬂlMﬂ INDIANA

HO-KO-MO BELT CO.

PLUMBERS,

If yvour work demands the use

STEAM FiTTeRs, of pipe-threading tools of any
ELECTRICAL sort, inspect the famous
CONTRACTORS
- OSTER Bull Dog
OPERATORS,
Sl PIPE-THREADING TOOLS
ENGINEERS, No mal:lter :;rhatb our need, there is
a simple, durable, easy-to-operate
DAIRYMEN, OSTER hand, belf o motor ﬁfavedn
STATIONARY elsl at will exactly the demands
of vour work. Our twentv vears of
ENGINEERS, constant effort to perfect these tools
MACHINISTS, n} Sll‘ﬂpll::l.t}" of mechanism and ease
ol aperation 1V £ -
BLACKSMITHS, al-,-leppnce a ll.'?ﬂl cl:?uﬁﬁuasrgnr;nﬁfnng

service and hard usage at a low cost
of up-keep. Our free Catalog 264
describes and illustrates each
different tool in detail.

THE OSTER MFG. CO.

2100 East 61st §t., CLEVELAND, OHIO

MANUFACTURERS

Please send Catalog 264

Portable
One Man Toaol
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Pictures a Minute

Taken Direct on Full Size Post Cards
Read This I
made

On_the trip 1 just came off of I
made $£55 in one day and eould
net furn out work fast enough.*® ays
Erhan Allen, Washington,
And This—"Typhoid got me
and took E10 a day away from
me, " McDowall of New York,

These and many other letters prove
vou can do as well or better with this

ah:ulu]:KT s

NEW —

DAYDARK

(Trade-Mark)
DIRECT ON POST CARD

A new, high class business with tree
mendous money-making pos-
gibilities requiring no exper-

canvassing,. Ne
plates, films or print-
ing—fFfinish what you

tai: whereyou take it. 5 0 O %
Big Money— Profit

Small Investment .. o fare. trom

bonse to house or at home—out of deors or indoors—anywhere,
making fouf Anished pictures a minute of any sabject,

THINK OF IT
Times as many pictures
Four Times as fast
Four Times the profit

FR E Investigate—write to-day.

for our Daydark catalog—just lssued.
Daydark Specialty Co. 602 Daydark Bldg., St. Louis, Me.

Wrrite thay postal NOW,

Your Picture in a Postal Card
IN ONE MINUTE

The plictures are developed, toned and finished
In a single developing solution. No experience is
necessary. Price of machines §$7.50 and S5, 00—
circatlars describing our machines sent free.  We
are alse headquariers for supplies lor all minute
pictire machines.
AMERICAN MINUTE PHOTO COMPANY
Iresk E558, 2214 Ogden Ave., Chicago, Illinois

The nrgeat manufaetorars and dLH.HIHH‘.lI.‘I of minate
wietyras machines und supplies in the workd,

Take Flnlshed Pictures

in Two Minutes!

Here is the camera you have always wanted —

takes pictures and develops them ready to see,
in two minutes! No dark room, no expensive films or
plates. Everything so simple that any child can operate it.

Special Offer for a Short Time Only

We want every man, woiman, boy and gifl in the world to 368 1his wonder-
ful camera as soon as possible and i you will promise to show yours tn
your Iriends you may have It at hali price. The regular prices are §5{ Model
Ay, 10 {Model B)and §15 / Mode]l Cl—prices to you, §2.50, §5.00 or §7.50,
Maode]l A takes pictures 234 x 314 inches, Model B 1% x54 inches, Model
Ctakes both sizes. Whichever ot vou onder, enclose 90 cents additional
to cover parcel post, extra senshized cards and developing powders,
Write ta-day, rm'!lmhﬂr F“mrﬂu ar Preatal Monoy Order,

and tha cumera nod supplics will bo sent .'-'!ll.'l
promptiy. ﬁmmnnurb il not satisfied. Address

GORDON CAMERA C0,, 1573 Stuyvesant Bldg., NewYork,N. Y,

POPULAR MECHANICS ADVERTISING SECTION

549

in One
Day

Operating |~
the L=

CIRCLING WAVE, e
that comibines the pleasure of the
merry-go-round with the joy of boating on the gently rolling lake or bay.
At Eagerion, Ind., Booher Bros. made $350.90in six hours, and one
day at fr-twfmdx'-lllf 02, and another made §380 in six hours.

1 0on Can I[ﬂ th‘iﬂ- ll'!ﬂ and employ only one assistant.

H FEfE Foo =' v for descripidon af the CIRCLING WAVE
and L5 wonderS wl mioney- puading paiver,

ARMITAGE & GUINN, 159 Mill St, Springville, Erie Ca., N. Y.

10,000

Batlafied Cu #1 In '| nited Sixtes and

Foretgn "-:'.I'l B elux prints  from
Ferownis L 1' i, o't pamid maney
with your £ for fuilures, Epnit for
L] '|,||I'\-\, -||| 4“.’-': LTRY and avoid

(little foe's) KODAR EOHRNER,
Baltimore and Howard Sik,
BALTIMORE,
M,

EARN $3 TO $9 A DAY

Mechanics, Millmen,

-‘| e and Shopmen make
extra money during
“jmre time seH.mg Phnm Knives and Razors with Scientific-
ly Tempered Blades. Sales easilv made. Special
agents instructions. Write today for Special Qutfit offer.

CANTON CUTLERY CO., Dept. 258, CANTON, O.

STREET-CLEANING APPARATUS OF EURO-
PEAN CITIES—Horse-drawn street-cleaning apparatus
is still grnu.rl.i_l'alll:.r used in London and other English cities,
Some of the citics have experimented with motor-driven
suction-sweeper n':m_hmes. but they have been found
more or less impracticable. While they will pick up an
object not to exceed the weight of half an ordinary brick,
they leave light articles, such as string and pieces of

paper, lying flat. An automohile watcring cart and an
$29.50 In Two Days
o e——

_is what Mr, Ewald of Illinois made with our

DIAMOND POST CARD GUN

"T You can do as well, It takes 3 sizes Photo Poust Cards
on Paper DLIRECT

WITHOUT PLATES OR FILMS
Also Button Photos finiched on the SPOT in Y4 minme. No
canvassing. Experience onnecessary. Bc profit on every
dime, $T.50 wp. Circulars of this new invention mailed FREE,

THE INTERSATIONAL METAL & FERROTYPE C0, Depi. ADL, Chieaga, IL

vaiLey GEMS v

" SEE THEM BEFORE PAYING!
Thess gems are chemical white sapphirea
— LOOK like Diamends. Htand acid and
tire dinmond testa Bo hard they easlly
serateh o file and will cot glass. Brillianey guaran-
teed 25 vears.  All mounted in 14K solid
ﬂ.mm:mﬂ mountings. Will send yon any styie ring, pin or sto
sxamination—all charges prepaid—me money In advamnce. ﬂ_ﬁla
today for free illustrated booklet, special prices and ring measure

WHITE VALLEY GEM CO., Dest. F-901 Saks Bldg., Indianapalis, Ind.

announcements o
FORT ©A

Qny $36.00

The Wonderiul LAN"I‘ER

ILLUSTRATOR

With oor improved famous ALCO BEADIANT LIGHT.

This new 1012 Model has many improvements and double brilllancy. Write for Hlus-

Trg‘tad circular of thiz and Lanterns of all styles and lights at bottom
YOU owN A LANTERN we should have your name to mall to you our regulm

f new slides and lecture sets. 75,000 Lantern Slides to rent.

R MAGTO LANTERN reflects image of postcard or any other pieture or

rices.

4 ohject. Prices, £1.75, $12.50, $25.00, $60.00, express paid.
WILLIAMS, EROWN & EARLE, Inc.,
I Enginesring, Ilm

St., Ladel Pa., Lantern
“niﬂ':ﬁihﬂ &lnﬁnw :I:hnhrn I-'I.ppliﬂm
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Send $

One

Dollar
for this Watch

Genuine Illinois
Guaranteed 20 Years

You can own a watch now that is a real worth-
while watch—a dependable, warranted, perfect
timepiece, QOur price and our easy credit terms
I of payment are the sensation of the watch busi-

ness. Send only $1.00 for this gen-

unine Illinois 17-jewel, 20-yvear gold- $ 13?5

filled guaranteed watch, Price only —
Many others in our big free Jewelry Catalog.

A Yearto Pay the Rest
Mail us £1.00 and we will send the watch for a month’s

free trial, examination and use. You may send it back

if not the bigrest watch bargain yvou ever saw. Send for
Big Frea Watch and Jewelry Book, ahuwxnn hundreds of

just such big values—all sold on easy cred

jpﬁgelMa.u Stem@

3531 Well Street, Chicago (413)

autnmobﬂn sweeper are now being used in Hawre,
France, hut more experiments arc to be made before
horse-drawn apparatus is given up.  Of the street-washing
machines used in Berlin, 18 are motor-driven, and 10
are horse-drawn, the former being found more efficient.
Hamburg, L-f.rman}r is testing two electric-motor sweep-
ers, but the rest of the equipment is horse-drawn.

AGENTS %35 TO 760 A WEEK INCOME
# New imvention. Seorubs, takes up
witer. Mo wringing. no cloths, less work Hig sales —
big profits. Exclusive territory. Write today. Epecral terms,
FIRRUNG MFG. CO., L'Iapt 271, Chicago, IN.

oh

IARMONDS.

)
ANY | ,1','," 1\ STILE at 1/40 the cost—IN SOLID GOLD RINGS
e Stand acid test and expert examinntion. Wa
punranise them. See them first—then pay.
Spacial Offéer — 14k Tiffany ving 1ct. $5.08,
Gents ring T ef, $8.98. 14k Etod 1 ot $4.88. Seni
¢ 0.D. for inspoction. Gatalog FREE, shows
full line. Patent ring gnuge included, 100, The
HarodaCo., Dept. B8, Leland & Dover Sts., Chisagn

¥513 Clear Profit First 51 Days

from nn Investment of $175

is the
- result of
operating one
' American Box
Ball Alley. Four
others took in $8,540
+ first 16 months. Many ‘Eg}' for
- themselves first month. into
this business yourself. You can start with §75. No gambling
device, but most practical and popular bowling game in
existence. Splendid for high-class amusement and Dh}'smal
exercize. Liberal patronage by good people everywhere
Many sales to churches, schools, homes. Quickly installed —
easily portable. No helpers required — really automatic —
simial emenae—rmipu nearlyall proht. We sell only one person in
each locality. Getthis monopoly now. Easy payments. Catalog free.

AMERICAN BOX BALL COMPANY, 1301 Van Buren St., Indianapelis, Ind.

ADVERTISING SECTION

ERE is your chance to
secure absolutely FREE
OF CHARGE the most com-
plete and up-to-date plan
book ever published. No car-
penter or contractor who wishes to be
familiar with the latest in building con-
struction —no man who is contemplating
erecting a home—can afford to be without it
This great new plan book, “ Modern American
Homes,” contains plans and specifications for
168 different structures, including excellent
exterior and interior views, detailed estimates,
etc. Designed by the leading architects of this
country. Includes city, country and suburban
homes, bungalows, farm houses, summer
cottages, tent houses, camps, garages, apartment
houses, and various public buildings. Contains
224 pages, 9'4 x 123 inches, and 426 illustrations.
Printed on heavy enameled paper and sub- §

stantially bound.
THE CYCLOPEDIA OF

Archltecture_ Carpentry and Building

consiqts of tem massive val-
e 4, 760 pages, Txl0 in. 3
[Il-nssntmns full page

lmlldmg p]am, dia-
hundreds of
hl.l: uHrs and formulas ;
ully cross-indexed  for
quick, easy reference.

This work covers esvery-
thing in the building :prnf)es-
sioms, from the frst roogh
sketch of the architect to the
acceptance of the finished structure. Tt includes wood, stone, steel, and
reinforced congrete coustriection ; estimating and contracting ; a stu:h' of
the Greek and Roman Orders: interior finishing and decorating; and
modern house lighting and sanitation.

=~ Partial Table of Contents

MHechanienl, Frechand, Perspeetive and Arehiteetnral Drawing, Leiler-
ing. Pen and Ink Wendering, The (irders, Superintendenes, Streagih
af Materials, Masanry, Heinforeed Conerete. UAFpentry, Biesl Sguire,
Etair-Bullding, Hardware, Steel Comstrucilon, Bool Troses, Fractieal
Prablems, Estimating, Contrasts, Rpecifications. Aullding law, Spnlia-
tlon, Sheel Meinl Wark, Elecirie Wirlng and Lighting.

We'll Send the Plan Book FREE

With every order for a Cyclopedia we will include the Plan Book,
alaclutely free of charge and send you the Cyclopedia and the Flan
Book, express prepaid, for seven days' free examination. You
keep the books a hull week — exaomine them thoroughly at your leisure —
and [f they don't meet with your expectations they may be retaried a1 our
expense,  Remember =the complete set, Cyclopedia aned Plan Book, are
gsent free opon receipt of the coupon below and we pay express charyes
both ways il they are not satisfaciory.

Another Free Offer With cachset is included a year's
Consulting Membership, regular
valoe $12.00, entitling you to the ree advice of a corps of Expert Archi-
tects.  This will give practical help in handling buildin problems which
are too specific to be taken up in detail in the Cyclopedia. This service
alune is worth more than the first cost of the books,

American School of Correspondence, Chicago, U. S. A.

O 0 O O OO O

FREE PLAN BOOK COUPON

American School of Correspondence, Chicage, U.5.A.

Please send Free Plan Book, also Cyclopedia of Architecture,
Carpentey and Boilding tor seven days examination. [ will send §2.00
within seven days and $2.00 a month until 1 have paid §24.80 for
Cyclopedia (Flan Book included freel, or notify you and holbd books
subject to your order. T jtle not to pass until fully paid. Pop. Mech. 13

DA im0 i R

il
-5 34
e -
=
=

BTN s vt WA T A o 08 B A i W W b

D O P AT DO L o o oo o T
EM POV BT « 2o ia oo wm i n b o w0 o




142

POPULAR MECHANICS ADVERTISING SECTION

For fourteen years we have been
buying advertising to tell you about

Shirley President
Suspenders

The mere presence of our name in costly adver-
tising pages should prove the ment of Shirley
Presidents, for unless your first purchase led to
such satisfaction that yvou continued to buy them
our business could not have & JLcI'hn d t"l outlay

The Sliding Back, a “.rlu simple device of shift-
1|;r|r1rr1 ;1 es cor for d freedom of motion

A gentl i made in light =and
medinm - i ive patterns of Bhirle
woven ol witie webbinkg FExtra lengths for tall men

PRICE 50 CENTS

Any dealer or from the factory

THE C. A. EDGARTON MFG. CO.
303 Main Street SHIRLEY, MASS,

A Marvelous
Synthetic Gem
Neot Imitation

—the greatest triumph of the -.-i--q-::i-- fur-
nace, Will cut g.l'c.r.-:a -gtands filin fire "| 1wl
acid tests llke p diamond—pguarar |1|- d to o 1=
tain no glass. I{"'l'.""l Liems h.nn no paste :If-:l
or backi their brilllaney i= puatantesd forever.
One-thir h the cost i diamond, These re-
markable gems are set only o 14 Karat Solid
Gold Mountings,
Sent Om Approval Anywhere In U, S,
—your motiey cheerfully refunded If not per-
fectly satisiacvory. Write for oar 4-color
De Luxe Jewel Book—yours for
the asking, Addresas
REemoh Jewelry Co.,
622 Washington Ave., 5i.Louis

f

New-Skin
Kills Germs!

Disease microoes are everywhere. They

are apt to get into cuts. Scientific tests
prove that New-Skin kills germs. It should
be in every home for emergencies,

“A" is a photograph of pus- roducin ,Berms
growing naturally — millions of them. is a
similar plate with New-Skin over the ugﬁer part, all
germs killed under and around the New

New-Skin is for cuts, It is a liguid
that dries and forms a waterproof’ coating,

See directions and circular. 200 uses. Home size
25c ; pocket size 10c; surgeon's size 50c. At druggists.
Or zend us 25¢ in stamps for home size by Parcel gnst.
Address Department 7, Newskin Company, New York.

IGNITION OF MINE GASES BY ELECTRIC

AMPS—The United States Bureau of Mines has carried
on an investigation for the purpose of determining the
degree of danger that attends the use of certain specific
SIZCR |..l| tlnLE“"l'ﬂ.b‘.l’:"lT ]I'll“l!"" 'II dl.['llﬂH[lhl.l'E'; -l:'lln["'l_'l_nITl.H
inflarmmahle gas. Previous investigations have, to a
greater or less extent, been concerned with certain the-
aretical features of the problem, The results of the inves-
tigation may be generally summarized as follows: Naked

K“_Ls TOBAGGO HABIT

COme box of our famous Tobaceo Femedy
never fails to cure. Eliminates nicotine 3 relisves the
heart; restores digestion: purifies the blood; renews

the liver: sirengthens kidneys and builds up the nerves. Price
£1. Money back if mot all we claim. Particnlars FREE.

Tobacco Remedy Co., Dept. 4, Centerburg, O.
OVER 65 YEARS®

-

TRADE MARKS
DESIGNS
COPYRIGHTS, &c.

Anvone sending a sketch and description may quickly
ascertain our opinion free whether an invention i3 probabl
patentable. Communications strictly confidential. EA E
on_Patents sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive special notice,
without charge, in the

Scientific American,

A handsomelyillustrated weekly, Largest circulation of any sclentifie
journal, ‘Terms, £3a vear; four months, £1. Sold by all newsdealers.

MUNN & C0. 359 Broadway NEW YORK

Branch Uffice, 625 F 8t., Washington, D, (L
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ILLITNOLNS
Best WATCHon Earthi
SotoON CREDIT

For the first time in history the great, genpine ILLINOIS
Watch is nuw sold exclusively by us by !'ﬂ:::l on credit. This
ia the greatest public trivmph of the age—itwill Fevelution.
ize the Watch business. For over 40 years the
Watch has been acknowiedged the standard Watch worn
by America's great men and women., No man
or woman should now be without a

famous ILLINOIS,

Iron-Clad Guarantee
Part tor part—in accuracy, wear,
finish, beanty, material and workman-
ship, the ILLINOI& is superlor to
any other Watch at any price. Both
the makers and we stand back of
this Watch with a guarantes
that absolutely protects
you, We are oune of the
largest Watch Distributors
in the world, Forover 15§
years we have sobd all gy
kinds of Watches, and
honestly tell you that
the ILLINOIB is the
best at any price.
NO MONEY DOWN
The famous ILLI-
NOIB costs you less
than inferior makes.
Howhare else can you

W,

SENT FREE=NOPAYMENT DO/

on our lerma. No dealer
can undersell us even far
cash. Sent on approval
—you take no risk—pay E
as you pleasze, HANDSOME BOOK FREE
(ur FREE, beastiful, profit-sharing book, describing the
ILLINOIS Watch, casy credit terms, and roducing many
handsome styles, awaits vou. Send name and address today.

FREDDRO WATCH CO., Dept. 300, 5t. Louis, Mo.

carbon flaments of standard lamps, burning at rated
voltage, will invariably ignite explosive gaseous mix-
tures. If gas can reach the filaments of standard lamps
without breaking the filaments or producing partial com-
bustion within th& bulhs, the explosive gaseous mixture
is sure to be ignited. Several sizes of both standard and
miniature lamps, when smashed while burning at rated
voltage, will ignite gas. Standard lamps that do not
usually ignite explosive gaseous mixtures may do sgo, if
the broken pieces of the filament eause a short circuit
when the lamps are smashed,

I will send as long as they last my 25 Cent Book

STRONG ARMS

For 10c¢ in stamps or coin

Iustrated with 20 full page halftone cuts, show-
ing exercizes that will guickly develop, beautify,
and gain great strength in your shoulders,-armas,
and hands, without any apparatus.

PROF. ANTHONY BARKER
645 Barker Bldg., 110 W. 42d Street, New York

When our VAOUTM CAFP 12 nsed
o few minutes doily. We nooept
no pav antil yvon have tried the
Cnp B dave and are  satisfied,
Theé Vacuum (lap is an applience
that draws the blood 1o the Hair
Hoots and starte a4 new healthy
crop of hair. 1t stops Dandroff,
gtops the halr from falling out.
Honght by Dortors and men who
know that it is the only reasonable HATE GROWER known to

acignes, Mo Drogs Used. Write for application blank, vesti
moninle, wod ||_-|u-h]-u,! on “"HATHR"™ sent #ealed in plain
cavelope, FHEE

THE MODERN VACUUM CAP C0.

U. 559 BARCLAY, DENVER, COLO.

Fnr Yoﬂ! Power from within! Strength
that is more than mere musc-

= ylar strength — the strength

of perfect health, abundant nerve force —now within

yvour own reach through Vibration! Nine people out of
every ten are only half alive! Are you? Listen—

All the Benefits of
Life, Strength, Youth

may be returned to you through Vibration. For Vibra-

machine may also be connected
up with an ordinary rocker to
make a perfect vibrating chair.
No extea charge for this attach.
ment,  The White Croas Elec-
tric Vibrator may be connected
with the electric current in yvour
home, or will run perfectly on
its vwn dry cells.

tion iz Life itself. It will chase away the vears like
m_afm._ Every merve, every fibre in your whole body
will fairly tingle with the force of your own awakened
power! Stagnation simply cannot exist. You are made
over new from head to foot. Your blood is sent humming
along through every vein, artery and tiny capillary. All
the poisonous matterﬁﬁ
your system are was

away. Your self-confi- ThI'EE Great
dence —your solf-respect i
are increased a hundred Aldﬂ to H&&lﬂl

old. With the White Cross Electric

L Wibrator o our b -
SPECIal Offer fﬂl‘ get tu.-sid:;: l"Iﬁ.'ihr.pr'u'.v: F;L;ﬂ
a Lmited Time anid Galvanle Electricity. This
For a short time only we
are making a remarkable
Special Introductory
Offer om the White Cross
Electric Vibrator—amaz-
ing discounts —actual
rock-bottom prices direct
if you act at once.
Sign the cou-

FREE BOOK & oo
it to us today. Get our splendid big

e § B B
4 LINDSTROM-

FREE book telli 1l about the & SMITH CoO.
marvels of VTB;EEE::I %Cead what 218 sb"rihﬁﬁﬁ-'-

scientists say about it. Post vour-
ﬁ!f on uirlhntl::] will I-du for you.

arn _all about the White Without any obligs-
Cross_Electric Vibrator and tlons on my I-'url-.érlunuﬂ
our limited offer. You are VY send me, free and pre-

under no obligations at all ¥ i'gr‘-:lﬁtimurhfﬁ-a:ﬁ;:l :.-:

—all you need to dois to & of the White Cross Vibrator
send the coupon today — and your Bpecial 60-Day Offer
you can send a post

card or a letter; but the

coupon will do just J

Chicago, IL

as well. B sl o B
Lindstrom- &
Smith Co.
m 5- WHM“ l.'l'; F A R TR TR L e AT R
Desk 119X &
Chieago, 1L ¥
oS R mm, ..................

Please Mention Popular Mechonics
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THE
SMOOTHEST
TOBACCO

104
TINS

Handy 5¢bags
one pound 3Iass
humidor jars

POPULAR MECHANICS ADVERTISING SECTION

“Contentment™ that great,
splendid state of the mind,
is assomated with the pipe
that smokes“Velvet"!

Lgettihyans Jobaoo G

IJueu not chufe, overbest
or draw end ufllumn
SEND ror CATALDG

L
Largest Iimb

Fuetory in Waorld.

ERICKSON LEG

Arms, Braces, Wheel Chairs, Stockings.
SOLD ON EASY TERMS

E. H. ERICESON ARTIFICIAL LIME CO
17 Wash. Av, N, MINNEAPOLIS, MINK.

The AutoStrop Safety Razor
Guarantees 500 Shaves

44-124 page periodical, up
Puultr}r Paper todate ; tells all you want

to know about care and management of poultry
for pleasure or profit; four months for 10 cents,

Poultry Advocate, Dept.98, Syracuse,N.Y.

Ask Your Dealer About It
CACHBO! Make the whole family
and all your friends *“just

aneege their beads off™ without knowing why,
with CACHOO, the new 1::113 distance harm-
less gnufl, Bent anywhere for 10e. 3 for 25c. P 2l
f0e a dozen. Catalog included FREE,

FPEERLESS TRICK & NOVELTY CO., Depl B, CHICAGO

DIAMON DSGNCDEDIT__,

D% l::lﬂWH
.--f

...r|| 'h

digmond je '|| Ir

IO R 1EOPNT H L% &

_. Send f'\l Oatnlogue Mo

50 expl lalns o

'rl'l'|'|.|
'I|' I||-|||'\ -"Ir||.;’
|.-.r||.||1 wof lntest noveltics und
I|||||||||-\| thers |I1|‘\ r|I.|r1'
2, Chimarantes cortifl-

C Iad:h'.n.# Lann

» New York
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TH:-«; '-11-4‘5

]1
for.the Boss's Salary

Don’t envy the trained man because he gets a fat envelope on pay day.
Make up your mind that you're going to BE a trained man and get a fat pay
envelope yourself.

You CAN be a trained man. You CAN earn a large salary. No power on
earth can hold you down but your own unwillingness to try. If you WANT
a better job—if you NEED a bigger salary—the International Correspondence
Schools can give you the necessary train-
ing to get it.

No matter where you live, how long hours

yvou work, whether you are quick to learn or
slow—if you ecan read and write and are willing

International Correspondence Schools
Box B72, Scranten, Pa.

Flease explain. without further obligation on my past, how
I can gualily for a larger salary and advancement 1o the
position, trade, or profession before which 1 have marked X,

to try—the [.C.5. will come to you in your own
home, at your own time, and give you the exact
training your circumstances demand.

You don't want to grind out your life for
a dollar or two a day—yeou don't have to. For
over 21 years the 1.C.S. have been training men
for better jobs and bigger pay can do the
same for YOU.

Just mark and mail the attached coupon—
it won't obligate wou in the least—and the

Flectrical Engineering
Eloctric Lighting
Electric Railwayvs
Electrician

Electric Car Running
Diynamo Foreman
Wireman

Mining Engincer
Telephone Expert
Surveyor

Civil Engineer
Automobile Ronning
Agriculture

Mechanical Enginecr

Mh.hnlll{“l' Diraftsmun
R. Construction

l‘_."m:tren. Construction

Architect

Contracting arnd Build'g

Architectura]l Draftsman

Plumbing and Hearting

Chaemist

bBookkeeper

Advertising Man

Ciwil Service Exams.

Salesmanship

[.C.5. will tell you how they can train you in Name
the occupation of your choice for a good job

with a fat pay envelope. St. and No.

City____ . State_

Mark and Mail the Coupon TODAY

Present Occupalion

Please Mention Popular Mechanics
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_~ELGIN

- HAMILTON
-HOWARD
-LLINOIS

4/ Any Watch
You Want
on

oo

0 Days’ Free Trial
No Money Down
Express Prepaid in Advance by Me

That's the way I smash terms. That's the reason why 1am doing the
grostest cradit watch nod jewelry busioess. I am “‘Sqoare Deal” Miller
and | trust the people.

I do business on your terma, send yoo what youw want BSoppose iL
Is & wateh, Ihave it for you, no money down, sxpress prepaid by me,
and a full month to earry Itin your pocket. Thet's the test that fells.
All these watches

Guaranteed 25 Years
.n' ’nr B"!i“"!: Zend me your name and sddress and

I will send you my

Costly Catalog FREE

I want you o have our catalog. Tt ls n gpem, it (llustrates all kinds of
valuable watches, diamonds and Jowelry on the easiest and most liberal

tar Hared,
ms ever offa My terms mre mads to suit

¥ 40

ADVERTISING SECTION

This Visible

Typewriter

Per
Month

NOTHING DOWN

RIAL—Agents’ Prices

We put the hést typewreiter In the world right in your home
or office, Bhipped on approval.  Use it withoot charge, If
yovii wiint v Kispp 1E, #isnd nma 54 o month Your get the aame
vuluo a= though yoo paid 2100 for this No. 3 Visibla Olivir
bl B, HBuying from us =avies Lhe agency
hiwws paid.  Ouar booklet th
you how to snve g lot of mopes,
spfd your

FRE

ET

priovfites others
sl g r.'lr_ :Ih---.u':--- it tells
It's FREE. Tall us where to

172

TYPEWRITERS DISTRIBUTING SYNDICATE
166 G6 N. Michigan Blvd. Chiengo, Il

25 For this Al

Sawme gugr-
—— $100.00 Standard

1L 39 Visible Writing

No. 5 Oliver
Typewriter

Far below any price ever made,
A limited quantity fortunateiy
purchased at wholesale enables us to make this unheard of

offer to cach buyers. Perfect machines. Why pay, regular
prices when you can get our bargain “'direct to nser” prices.

1 Week Free Trial

If satisfied pay £39.25 and the machine is yours. Selling di=
rect to users cuts out all middlemen’s profits and salesmen’'s
high commissions. We always sell below market prices,

CASH BUYERS SALES CO0., 419 S. Dearborn St., Chicago ©

BRITISH SUFFRAGETTES VICTIM OF HOAX—
A practical joke, on rather a large scale, was recently
plaved on the Dritish suffrageties at their London head-

15 Wi

TR Y.

Clip

Thia
A

Machana

gquarters. The hoax was presumably concocted by an
antisuffragette. Early in the morning a great numhber

of trade vehicles began to arrive at the offices, some of
them delivering goods, and others ealling to cart away
materials of one kind or another. The elevator boy o
the building was much amused by the occurrences.
“Ahout 20 tons of coal were brought to the door,” he

TYPEWRITERS i

All the Smandard Machines SOLIF or RENTED ANY-

You Take no Chance , . 0l . s 1 ammme

all the risk, you are tha sole judge of value nnd guality. [ prepay the
charpes, trast you, give you the sasiest, best nnd squarest terms nod live
up to my tithe as **Sqoars Deal” Miller. Write for this catalog today and
get & letter from me that wil lmakes you & friend of mine from the start.

"S?FIElarl Deal’”” MILLER, Pres.
R £0.,

i
MILLER-HO 167 Miller Building., Detroit, Michigan 1| ‘

*» MANUFACTURING K&

Consulting Engineer, Technolagical Labaratory
4218 Grand Blvd., {:hil.'ﬂ![lh, 1.

WHERE nt 4 10 i WF'I'8 PRICES, allowing RENTAL
T APPLY ONF FRICE. Shipped with privilege of
examination. £ Write for 1llustrated Catalog L.

TYPEWRITER EMPORIUM, 24-38 W. Lake S0, 0NICLO0

Underwoods, Olivers, Remingtons, L. C.
Smiths, etc., visible or otherwize, from $10
up. Every one perfect and guaranteed 2
i years. Send for FREE TRIAL OFFER, over 500
B typewriters at $15 while they last. Send

this ad and ?5c and gel $1 ribben for any machine.

ALL MAKES TYPEWRITER EX. C0., 157 N, Clark 5t., Ashland Block, Chicags, Il
PIONEER

rrustnd SAVINIGS BANK

The enormous, mapid develovpment of Wyoming makes [t enfo for et
r—'w fper cent--the Blrheat savires bank interest tate--becanse

egnl mterest rate In Wyoming i= 8 to 12 per cent, Ous siringent

bank.fg e dtve voti Lheé Bie probst Lian Fodl el &t hodfia, Why
b pontent with 3 to 4 por cent when we will pay you 6 per cent?

Write today for buaklel, ales how (o Fel mislotors bank FREE,

Floneer Trust & Bavings Bank, 12 Ploneer Bldg., Basin, Wyo.

Does work equal to $100 machines ,?

ments., Writing visible, standard kevboard (84 characters).

Writeon train, at home, in offies,. Durable, eficient. Rapld, neatwo
beck-unless-satisile] guarantes. Can send Parcel Post. As

-

for catalog.

Q.D, BENNETT TYPEWRITER COMPANY, 366 Broadway, New York

ENNETT 218 Typewriterisa

onder. Allimportant improve-
Elips in grip or pocket,
rk. Makes carbons Bold on monays-
Bplendid chance for agents.
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the ordinary electric lamp
ou Know e beregulared:
when turned on it must
use the full current, Just so with the ordinary electric
iron. You cannot control the heat. There is a contin-
uous waste of electricity and great danger of scorching
the clothes. The Deleo 15 the only iron in which you have
complete control of the heat: By simply turning the swiich
you have just the amount necessary, 'H.1ghr IEI:I:I1.1I'I'I ar L.ow,
Amount of current used is reduced 10 a minimum and you
iron the iinest clothes in perfect safety. We are so confident
that you will be r.l]casl::cr with a Deleo Three Heat Iron
that we want you to

TRY IT TEN DAYS FREE

Use a Deleo next ironing day. If not perfectly satisfied
send it back at our expense, Write today and you will agree
that "It pays to have a Delco.” Sent prepaid to any part of
the U. 8. for $5.50. Furnished with stand, cord and plug.
Satisfaction guaranteed or money refunded.

DIAMOND ELECTRIC CO.
75 Frederick St., BINGHAMTON, N. Y.

said, “and then a man came with a cart for the waste
paper; then twe vacuum cleaners were brought by two
different firms. But most of the carts came to fetch
things. Two laundry vans came for the ‘dirty washing,’
a wagon came for two cases of earpels, and then a rail-

CET ON THE S'I"AG E

VAUDEVILLE

I teach you how to get into Vaudeville. Easy, fasci-

nating work, big salaries and opportunity for travel.

Elpentnr.e unnecessary. Home instruction. Thirty
ra’ success as actor and instructor. Send stamp for

i:;:, scriptive Booklet and Full Particulars TODAY.

FREDERIC LaDELLE, Sta. 80 Jackson, Mich.

F RE E [0 tuY

nicotine habit and remove
all craving, simply send name to White Cross Society
(chartered by State of Missouri) for free sample
treatment. H. C. BURGET, Secretary, suxup-mnmsun MO,

Used PianoBargainsj

A good standard make used piano
is a better investment than a :
cheap new piano. We carry a large
gtock of used standerd make planos,
taken in exchunge ns part Eaimmst
on new Btarck Planos un lﬂ.:,'ar
I1ﬁ-"1ar|.l:ltev. Pl;iﬁeriln :-.l'H'H.c; t-a
AYS {5 i el e ]:I!B!t

50 F MUSIC Li:a’

REE SONS.

PR BARGAIN LIST,

r.n.sruci‘}mcn 35 Sarck Buking, Chicago, . 3

Amazing Profits
ln Mushr_uums

Firew s 41.'-1_1 l;|-urtii:lal'll1 Nooklet

HIRAM BARTON
Desk 2, 329 W, 451h 51, New York

Send ForThisLbamera
ON 10 DAYS FREE TRIAL

To Popular Mechanics readers who mail
coupon below at once, we will send this beau-
tiful Folding Camera for 10 days’ free trial
without one cent in advance. Do not send us
any money. Just fill out and mail coupon
below and this beautiful Camera will be sent
to you on trial with all charges prepaid. We want
vou to use the Camera and see what splendid pictures it
takes., The picture is post-card size—3Y by 5% inches,
yvet the Camera when closed measures only 934 by 43§ by
2inches, and weighs less than two |bs, It has the famous
new dust-proof crystal Lens, Automatic Shutter, Bril-
liant Reversible Finder with Spirit Level, which works
either horizontally or vertically. The Camera is made
of Aluminum, covered with genuine Seal Grain Leather.
Fittings are of Polished Nickel.

Here is Qur Great Camera Offer

We are fighting the great Camera Trust! We are
determined to push our independent line and so we
make you this liberal offer. Tear off and mail coupon
below and we will ship vou this beautiful Folding Senco
Camera for ten days free trial.  After you have used
this Camera ten days, if you find that it is just the
Camera you want, send us only $Z cash and $§2 a month
for 9 months, until our specia dpncc—ﬂﬂ is paid. If the
Camera is not satisfactory and you do not wish to keep
it, then you may return it at our expense, S0 You see,
yvou take absolutely no risk.

BARGAIN FILM OFFER

In order to try our Camera you will ge""enenessss
need Ia_ roll or t'IWi:'}T{Jf ﬁélélﬁaﬂﬂ ;JE make
vou this special offer : Send us50 cents  # .
when you send the coupon and we § Optical Supply Co.
will send you with the Camera a o 1609 N. 14th St
roll of ﬁh}ﬁ that ulr_.ill t&ki six o* 5t. Louis, Mo.
pictures. ter vou have taken & i
the pictures, mail us the roll of o S5 me tor 10 days tree
films and we will then develop .." Mo, oA, rrgresr prepacd. 1E
and pnﬂl:l them fnrﬁuu and .. the Camera is satisfactary, T will
retirm Em

- sencl you $2 a8 first pavment and

FREE OF mueg T hm & §2 per month thereabier until your
free trial offeris good fora s special price of $20 b paid. 1t the
short time only therefore, ¢ Camem is mot salisfactory. and I do
do not wait, but 811 eut ¥ mot wish to keep it T will notibe you in

10 days and the Camerz is then to be
and mail goupon below "’. returne] at yoor expense as  ofered
at once, "" Popular Mechanics readers, [6-13)

1609 N. 14th St ‘f DR i o i ok e B Ak A
St. Louis, Hn;'."
B ATNENRAEI -« ot 5 fr et AL e e b B s A A L T
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Superior Woodworking Machinery

A modern line of woodworking machinery for Furniture

Factories—Piano Factories—Box Factories— :-;""'*""'L""J‘F vt %,J%

Cabinet Shops— Pattern Shops— Carpenter
Shops — Wagon Shops — Repair Shops — F 5 s
Contractors — Manual Training Schools, ., BT Y o
etc. If interested write for our catalogue 3 & e |

and met prices. Largest manufacturers of

woodworking machinery in Chicago. b S

JONES SUPERIOR MACHINE CO. ™

1266 W. North Ave., CHICAGO

JONES The Largest
MACHINE MOULDED Line of

Power
Pulleys and Gears|owe ...

Clutches Sprockets Appliances
Shaftlng and Hangers in the country

SEND FOR GENERAL CATALOGUE A18

W. A. JONES FOUNDRY & MACHINE CO0., 1400 North Ave., CHICAGO

_ ___-
way van arrived to get the luggage for Birmingham.®'
In addition to the above. two carriages arrived to con-
vey ladies to Edenbrudge, and four poor women were
gent from a I'IL*S.I.E-IHT part of London on the understanding
that their services were desired to carry “Votes for
" Women' sandwich boards.
i - - -
"; to 350 H. P. +al A wireless telegrapl moessage recenily sent from Key
i _ 2 : et : E "
. b -, I ! West was picked up at Cairo, Egypt, about T, miles
Gas, Gasoline, § s i | distant ] : : I

0il and s N i

Producer Gas \ 7 | 91 HORSE POWER

; i 3 M HERE is the most reliabla -
Includes all types and sizes S 23 H. P. Engine {n America.
“‘:‘ meet every engine need, . It gives such ;u.-riﬂ. satisfaction "‘—-_--
SITHD!E to operate — low fuel Q that we ship it anywhere in the world on "I' “"
cost — substantial construction. Perfectly balanced, terms of only one-half the pmn.as-r price or === ==
smuorhh stead f' reliable. Sales branches and stocks s "-ré;ﬂ-ﬂ'ﬂ; | o B i e
everywhere, vou expect to buy an ENgine our ex- nl b "“:

(4] the bala Ii i

pert Wlﬂ tell you what is best and cheapest for you. _ i ::'Ef'rfc'ingmﬂﬂnnﬁ% i ot

day for Big 4-color Engine Catalag and Price
l| ist, bowest you ever heard of. Save you $JIJ ) to S100, 00 sure, [Joit nuw—ﬂﬂ

OTTAWA MFG. CO,, 946 King St., Ottawa, Kans.

Runs this 6 H. P. Engine for a
10 hour day on KEROSENE

By means of the patent throttle you can run it as a 4 H. P.
engine for 23 cents a day, or as a 2 H. P. for 12 cents a day.
Many other strong points; force-feed lubrication; uniform speed;
sight-feed fuel supply; automobile muffler; no c:rankmg, runs
] either way: uses any fuel oil satisfactorily. And it's Guaran-
¥ teedfor 10 Years. Write for catalogue and 30 days’ free trial.

WE PAY THE FREIGHT

ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich.

e INTERNATIONAL GAS ENGINE CO.,
" 116 Holikof! F1., CUDAKY, WES. { Subwrd of Milwoukee)
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power ||| MY NEW ENGINE BOOK

| How to Judge Engines

Do you know how to pick out the
gas, gasoline, kerosene, distillate,
naphtha or other oil engine, that is worth most to you?

I'll show you how to do it, without it costing you a single penny. TI'll
send you a copy of my new book, absolutely FREE and POSTPAID.

Simply send me your name and address.

This new book is wholly unlike any other ever printed, and worth

more, to every one who wants to earn more. . = :
Of course, it thoroughly describes and illustrates the Five-Year

Guaranty

[ |
Famous WITTE Engine | ===

years atinﬂ
GAS, GASOLINE, DISTILLATE, NAPHTHA, KEROSENE o g s Mg

\ ; 1 . : sk, as | have dene for
Why buy an engine blindly, or partly by guess and partly on faith, :’ ;.:"“n;: g

when vou can be absolutely sure of getting just what you want, in any
size, or style, from 14 to 40 H. P. in the unmatched, high standard mﬁm;;‘ o

WITTE line? For 26 years [ have set the Standard in engine quality and
I'll prove I still lead in that.

F F i Pri es I lead, not only
nr ac nw e in quality, but I
lead in low prices as well. Nobody can sell you arty
better engine than I make, and nobody will make
you as low a price as I now offer, Direct from
my Factory. (No red tape; no useless expense |
and no needless waste of time. No -
middleman in it anywhere.) Nature, by
giving me, from my big natural gaswell, §
absolutely free power, heat, and light, &%
for my immense factory, enables me to
manufacture the highest engine quality
and to undersell the field by a big margin.

[ ] I show my faith in my work by giving ev
so-na, Free Trlal OHE customer full 60 days® free ti:ﬁ ofg.anyew
engine selected, I not only allow this

free trial, but | insist that every customer take it. I want you to know of the new and ﬂlvp'w ngg

fairer way I have established for selling engines. Get full particulars from me
before arranging to try any engine. Don't delay. Write me immediately. p‘f‘o COUPON
Let me have yvour name WITTE Iron Works Co.

1749 Oakland Ave.,
Kansas City, Mo.

Gentlemen : Without any obligation

,,an e please send me, FREE AND PRE-

PALD, your Big Money-making Book and

2 your Special Offer on your Famous WITTE
ng-ne,

b

Send Coupon at Once ::::és it

you can have five men's work for less than a cent an hour— <

work vou can sell for a dollar an hour. Men get rich W
selling cheap energy, (labor), for big profits, I'll
guarantee to interest you, by return mail.
ED. H. WITTE; President

WITTE IRON WORKS CO.

1?49%i'ﬁﬁ_ BMAME ©urnnnnnnns

Mail
The
FREE
Coupon

ADDBIEBE . r e rninmmsm b s b e a8m5 8555 m s 885585 s g

FPilease Mention Popular Mechanics
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~_ GOODLUCK
in Every WATERLO0 BOY

MACHINE

Good Luck is the product of good judge-
ment. [ you choose larm machines for the good
material and good construction in them

ou’ll gel good service—and that will be “lucky™

r you.
WATERLUG BO El‘nhﬂlﬁﬁ 20 years of}
bhonesty—20 years of

M&CHINES Experience in h'l.litdiﬂ!

the best=—20years of leadership all over the world, proving
tbeir quality, And you can boy them for lesg money in hrst

cost, less in operating cost, and less in the long run, than
any other dependable machines on the market.

INVESTIGATE AND CONVINCE YOURSELF.

The Waterloo Bﬂ? In i 20 years on the market, has
GASOLINE ENGINE. gone into every civilized countrys
is recognized the world over as the lowesl priced high«grade engine built.

The Waterloo 5'97 Is chosen by tens of thousands of shrewd
CREAM SEPARATOR buyers who will not buy & cheap, short-
lived machine which will waste hall the bumter fat. Nor will they buy the
higher priced machine which is no better and often nat so good,

SHEAR OUMMNTEE o Forisa Rox Lesbomas, vt el acenss v

"Mﬁs Eﬁﬂym‘j' load, smooth spreading.  Sells at the lowest price ever made on a machine of this class,
The Waterl B far all ¥ k i

OF EVERY MACITINE 1-MAN FARM TRACTOR. harvesins tias pulling power of 12 good esen,

Many important new festures make it far superior to any others. Sezlsat low price,

Gy Wf' m,ﬁ'f We have a message of imporlance for you. Write for FREE Caralog and full information,

& WATERLOO GASOLINE ENGINE CO,, 1021 W. 3rd Ave., WATERLOO, IOWA.

WHAT MAKES IEON RUST?—The amount of
wealth annunally destroved by the rusting of iron and
steel 38 enormous, so the prohlem of the cause and pos-
sihle prevention is of great importance, Iron rust 18 a
compound of iron, hvdropen amd oxvgen, in  certain
defimite proportions, amd its formatiom is a chemieal

. The ﬂlﬂl Powered, Light Weight Cush- action, similar to the dissolving of metals in acid or the
= man Engine measures out just enough burning of wood in air. JIron and steel, as ordinarily
soline to do the wor I'Ewlri:d. made, are comparatively pure products. The impurities
dvanced 4 cycle type. Weight which oceur undoubtedly tend to invite rust by whatever
under 200 1bs. 4 h. p. rating but
actuaily develops over 5 h. p.
/ Automaric TuroTTLE Govexwon wirn The Money Making Muncie g
i a liiGH Graoe Scwrsice CarsumeTon E z ;L
J" Easy speed changes, special A puser oeEs ) !"'!'r - _if L
friction clutch pulley.  Also Operates on f{“‘te'f“flv: S -
new 6-8 and 20 h. p. high solar and gas oils. Also
13Hir:ls_'n1:1.r engines for heavy kerosene and distillate, f-Ll .|
..... | > work. Now ready, Free book Low consumption.
T B describes all. Write for it. _ Close regulation. - :
CUSHMAN MOTOR WORKS, 2088 N. St., Lincoln, Neb. MUNCIE GAS ENGINE & SUPPLY C0., 1227 Main St., Muncie, Ind.

Arrange , .
EasyTerms| Built on The ONLY Correct Principle

To Suit World’s Best Farm Engine

You Remember, the " UNITED STATES" is the only Engine which stands
on its feet—not a Horizontal or Standard Vertical. Explosions occur low
. down and shock is transmitted directly into the earth — not into the engine !
Result is: (1) Violent vibrations entirely avercome: (2) Bulk and weight %TEIU!F
reduced 3 (3) Baving of 50T in fuel ; 4 The only practical portable sngine made ; 61 A ] rie
in sight, *'aﬂil! understood] ; 6 Luabvication hy gravity, the vn-nl;r B WnF—t T .&TM]IIHI}' rost proal.
In order to prove all these cluims —and many more |u:a!1nt.u of apecial mpr:tmatnlarm]y ‘iltl.::im :'l.':lll o
- O O itls w s, sl
Tﬂt It NDW At Ou-r R-'-'k 30 Dar" Free Ril'ﬁn ne thoroaghly for 30 duys,
and, if satisfied, pay us part cash, balance on terms to enit  All sizes—2 to 50 H.P.—single and double 758
oylindera.  Burns Guosoline, Kerosene, (e, Distillate. Thousands of users say that U. B Engines are
world beaters. Why should yoo think of buying any nther engine ¥
Write for Free Catalog and Our Mew Easy Payment Plan

UNITED STATES ENGINE WORKS, 502 Fifteenth Place, Chicago, IIL _-;7 '
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r""-‘-\.

THIS ELGIN WATCH, 17 JEWELS, ADJUSTED

Men's 16 Siee, &a{an FLadies® O Size) Thin Model, New Marginal
Minute Dial, in Gold Filled Case, Guaranteed for 25 Years,
plain polished or handsomely engraved, sent .ur--pm-l llll

30 DAYS FREE TRIAL &= icf
Then $2.50 a Month H.”;."t""ﬂii‘r

s Hailrond Inspection, ia the greatest bargain ever

card of, NO MOM DOWN -- £2.50 a Month afts
examination by you. Whether }ou are a railrond man
or not, this ig the Watch you want. No matter where you
live, we will trost you. Send us your nrilﬂr today.
'ﬁ"ntn:_ for our free Catalog, containing over 2,000 illustra-
tions of Dinmonds, Watches, Jewelry, Silverware, ote. It tella
all about our easy credit T.-]:m. Write today, bufore you forget it.

LOFTIS BROS. & CO.

THE OLD RELIAELE. ORIGINAL DIAMOND AND WATCH CREDIT HOUSE
DEPT agsa , 100 to 104 N. stntc Si.,, CHICAGO, ILL.
meh Stores: Pittsburg, Pa., ond St Lo, Mo,

$50 1o $300 SAVED

" Our Great Special
LOFTIS “PERFECTION™ RING
Finest pore white dinmond

$48 TERMS
$4.80 A MONTH
W\ Other sizcs a.NI styles at §£25,
¥i6, 5100, $1%5.  Bow otir

Catalogr. Sent
Free,

We nre manufacturers, not merchants. Save dealers’, Diuct

jobbers” and catalog house profit. 10 or more men

in every twwwnship can fave §$50 to $300 on my High Frnm Mj‘

Grade Standard Gasoline Fngines from 1% to 15 i F

H-P, price d1rE|:;:u 1] vmll..ar'luwe-r than dealers 4 ‘-‘:tﬂrr

or jobbers pay for 'Sl.l:m engines in car- : 3

% Joe i b x ¢/ Satisfaction
or Money Back

GALLD WAY

Write for special

i gl g g By o g
med You Era & Aol W, TP
your poeorest and bay on Dt‘ﬂpﬂsltmn to lﬂ
30 Days Free Trial _ or more men. Send
k : for mv bi B0 = | H not hlow out. J]I,
y Dig I FREE | Welght ready Absalntely
w G | foi wse, 5 e, sale,
™, WAY, Pres. i | Can be fnsiened on eap or I:rlt.lﬂl‘l‘l'l"lt in
ﬁ[ I (j T hand, or stood on table. No oil or grense.
WM. G WAY _CD" d The Halrbwin LI':.uru.- Lllmtu‘tulrllmﬁl 1ti:il1=ririli
1965 Gall i - camnp just &8 pleasant a8 during the day be-
away Station ] cause it gives the best artificlal light next o
WATERLUO. IOWA el  suniight.  Rowlng or canceing at night i
- M made safe.  On "hikes'" through the woods
it is unequalled becavse it projects fts light
degree of separation of the iron particles their presence - 150 feet and prevents stumbling and bad falls
involves, but they exer(“llrt a far :11L:tn. serious :||!1I'|1u.1|.r.- over obscure ul.-&'lultl:x.r 1t makes aukh}mnixilt
through eie..lrc:]» #ig e prineipal impurities to he tepairing an easler, pleasanter lask.

- | For sale by leading Hardware and Sporting
found in iron and steel are carbon, _manganese, sulphur, Caas Erabiensm sant renatd v pasin:
silicon, phosphorus and copper, Some of these bear i of price. Brass, $1 0 highly polished
the same re ationz to iron as the copper IIE'E'I‘S- to the i nickel with hinged handles, $1.50.
zine in the electric battery, and when the iron is brought 7 A\l Send for free illustrated catalog and

in contact with water which containg (as water usually instructive: bookler * Mooty and Hiow

& To Tie Them.'" Give name and
does) a small amount of acids or salts in solotion, the acldress of your dealer,

JOHN SIMMONS CO.
k? an}ﬂm "h hzw 'i'nr]. Eu'

I H C Gasoline Engines
Make and Save Most Money

Theyare most der-enda.].rln:. simplest, most economical, most effi-
cient, most durah and strongest, and they are an:hu-mlll: to most
kinds of work, C Gagoline Engines are made in all styles, 1
to 43-horse p-uw'::r “ rite today for the 1 H C catalogue, and
read about the I H C engine that meets your needs best.

Address, INTERNATIONAL HARVESTER COMPARY of AMERICA (Incerporaied)
16 Harvester Bullding Chicago U 5 A

Built like GuvemmamftTﬂmedu Boats of tough, puncture-proof, galvanized

steel plates, pre to rigid form and so secure umed together that a

Ieakcﬁrim?uasﬁlble. 1?“:] ulimSwStctl Buﬁls 3":5 Lﬁnﬁeﬁn & E.eEmagmaras&
T e, leaking, walerid, arpm Tying=0u 1

NEVER REQUIRE CALKING. Air-tight compartmeénts like a lifeboat.

MOTORS—The Loew-Victor 4-cycle and Ferro 2-cycle—light—powerful—

simple—can be operated by the amateur—the beginner—start like auto-
mn&:ﬂe anu--nnemau control=never stall at any speed—exhaust silently
under water.

Our beautiful book, illustrated in colors, is Free.

THE W. H. MULLINS COMPANY -
The World's Largest Boat Builders
151 Franklin St., Salem, Ohlo, U.8. A, Famous ¥als and Harvard Modal Canoces
STEEL ROW BOATS AND CEDAR CANOES
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'ROBERTS MOTORS

'FOR BOATS AND FLYING BOATS

This shows Hugh Robinson in a Roberts Equipped

Flying Boat saluting the pilot of a Roberts all water
craft. Roberts Motors are built in twenty-one

models, 3 to 125 H.P., 1 to 6 cylinders. Standard, %'?
| Aerolite, and I'L.itlwruelght Types, '

| Operation on KEROSENE or GASOLINE
[ Marine or Aero Catalog FREE

... THE ROBERTS MOTOR CO.

1419 Columbus Ave., Sandusky, Ohio,U.S.A.

ENGINES

-ON APPROVAL-

|.;.-::;.d-. T e £ L s SR e St

MA I .. pOW’E*@
1913 I:atalogut e

If yoia are interested in ma nand far
ie. It s, far thka m.n-l b:rwhg.ud mu-r-
5’.,‘.2‘&..'." ot ouin £

mg ey (et lr‘shm-r Kerosene uw:oﬂii::
the Beripps Midget — our new 7 horsepower,

2H.P.$50: 4 H. P,
H. P.E1E0; 18 H
mificent 1913 Marin

Pyl

with sadden jerk. Rewversible rum
Iy A alsn

#-wi;n'ﬁm e e fnr ah:etrlu Iih'l an-l.%hi

d-eylinder Tender Motor. antl rl.t.]uﬂ' this ﬁnﬂ
Scripps Motors are carried In stock by NORTHWESTERN HDTOR co.
NEW YORK - Bawler, Holmes E:::'ﬂ“" Co., 757 Spring St. EAU CLAIRE, WIS,

214 H
% - :::’m 't'au”:ucxmﬁvihiﬂ

100 o

| Berect SEATTLE, sn.nqglu.rﬁ: _é! Miller, result is the setting wup of a multitude of tiny batteries,
Califoraia Con Fhgine & Motor Bont AL and the playing back and forth of thousands of electric
Clomentina Stre: L. — currents. This action locsens the iron particles, and

ANGELES, CA
mrurru "flmﬁ é‘“ﬂﬁ (':_!? o E. St Durped

H#lld-}m Jj?c'hln: 2 Carbow .lu.'l'l'I

oxvgen and hydrogen seize the opportunity to unite with

them and form ruost.  Whether rust conld be E'l‘ltl'rl!]jl'
eliminated by the production of an absolutely pure iron
is an interesting guestion on which authorities still differ.
Experiments conducted at Oxford, England, showed that
perfectly pure iron, water and oxygen would remain in
contact for months without rust resulting.

ORS AND |
Obu NCHES

Asl for free Engine or Buaala1ag. Mdrﬁ&ﬂE[}T
Engines. 2to40 HP.24 4 cycle always in stock

Stres
i scnlrrs ‘MOTOR COMPANY
637 Lincoln Avenue
DETROIT MICHIGAN

!
i
t
'I-Ilhhrrlar BOSTON—Walter H. More-
L
f
i
i

i et

'PALMER BROS..Cos Cob, Conn.

$38{m Reliable—Dependable—Durable—Satisfactory

;] When you put a GILE engine in your boat, you've
a S e got 4 motor on which you may rely to GO at all
times. You can thoroughly understand it — it is so
gimple in design that it practically eliminates all repair expense, and so easily
operated that your wile, mother, sister or sweetheart can readily run it, and it couldn’t be of better
material, design or construction if you paid three times the price we are asklng. GILE engines are made
only of the very best material, are of superior design, and expert

construction. They are manufactured in one of the most up-to- { This is the 16-foot Ideal )
date and progressive plants in the country, are carefully tested
out, are RIGHT in every way, and FULLY guaranteed. They fill
every requirement of satisfactory service, are durable, long lived,
and in fact just the engine you've L 1 always looking for —a motor which will
MOTE " wherever and whenever you ant it or need it. Our prices will astonish
you. Write for free catalog and further information—we know we ean interest you.

GILE BOAT & ENGINE CO. [ “'437#0 B oo _'

10 Filer Street LUDINGTON, MICH. | 2%24" ‘__i.;
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Just Out!

“Inlay Enamel” Monograms

Add a

Canoe to your
Camp Equipment

It enables you 1o get away from the beaten tmok. A
canoe—and especially on ""Old Town Canoe" —will take
you places seldom seen by man—you can exploe more
thoroughly, penetrate deeper—camp, hunt and fish in more
out-ol-the-way plices than by any other means of travel.

Cld clewn Cance

“0ld Town Canoes™ are light—""10te easy™ over the
rough places. They are sturdy aod swift—take the water
like a hird takes the air. Made of seasoned codar—all
long-length planks—fastened at each rib by four copper
tacks, elinched—""014 Town C es"" oattclass and oot
lazt any ather canoe made, Agents evervwheie, 3000 new
canoes in stock, assurlng immediate shipment.  Send for

e = illustrated cavalogoe which tells the
A | story ol honest canoe constroction.

0Old Town Canoe Co.

GEEMAN TRADE-FROMOTION ENTERFRISE—
In Germany the promotion of export trade is systematic-
ally studied and fostered in various ways, one of which is
the forming of organizations for the l:uur::osL of helping
capable young men who desire to study trade conditions
in foreign countries, Buch an organization has been in
operation for many years in Stettin, Germany, It gives
courzes of instruction in forcign languages and business
subjects, provides an "L[a]lru]:-rt:rl:c library, and also gives
stipends ranging from $120 to $3060. An applicant for a

' Get a Baldridge Reverse Gear

The **Baldridge’’ guards you against *“‘smash-ups.'’
Simply move a lever to stop, reverseor go ahead. En-
ging doesn't stop. The unbroken main shaft prevents
usual gear trou les. Enclosed. Thousands in use,

THE BALDRIOGE GEAR C0., 682 W. Grand Bivd., Defrolt, Mickigan

FOR
BODE

Send for Handsome Colored Catalogue

The famous Yale and Harvard models—highest
grade material—finest finished—the strongest,
staunchest—handsomest cances built

MVLLINS CEDAR CANOES

CANT SINK

When eguipped with Mulline Patented Buoyaney Pads
these cances have sufficlent buoyancy to float when capsized
or filled with water and keep two people afloat, Open fun-

wale construction—Keel—Heavy Pressed Bronze Bang Plates

protecling stems. Handsome Colored Calalogue Free.
THE W. H. MULLINS C0.
362 Franklin Street Salem, ®hio

The lafest idea
in  twalch eases.
Superbly  beawli-
ful. Yowr own
monogram in
candsome enamel
design (many
cofors to choose
fromJ, tnlaid in
the superh gold
strata case. The
newest thing —
Just conceived and
offered direct fo
You.

Read
Below

You may get the superb Burlington Special
at the rock-bottom price—the same price that
even the WHOLES jeweler must pay. You
may secure one of these superb timepicces—a
wateh of the very latest model, the popular new,
thin design, adjusted to the second, positions,
temperature and isochronism—18 jEWE]Ht the
rn:u_k bottom price—the same price even the
holesaler must pay.

Your Choice of Scores of Cases

Open face or hunting cascs. ladies' or men's
gizes. These eon be had in the newest jdeas:
Block and Ribbon Monograms, Diamond Set,
Lodge, French Art and Dragon Designs, Inlay
Enamel Monograms.

a Month at the Rock-Bottom Price

£2.50 a month for this superb timepiece!
The easlest pnyments at rock-bottom price. To
aszure us that everybody will guickiy accept this
introductory direct affer, we allow cash or easy
payments, as you prefer.

Sent on A]}]ll’l!? We ship the watch

on UPP““’ r---lllliil-
al, prepaid. You risk nothing

—1|).H!:|11IILI}’ nothing=—you pay
nothing—not one cent, unless FREE
vou want the offer after see-

ingand thoronghly inspect- BﬂOE mumu
ing the watch., *
F-4 Burlington

‘Wnta for FREE Catalog & Watch Company

L
Send for the free book. It ¥ 19th 51 and Marshall Blvd.
wﬂliiﬁe'll the inside facts sboot ‘,. Depl. 119X CHICAGO, ILL.
watch prices, and explains the &  Plegse send me, without
ml- superior points of the & .iisation and prepaid, your

urlington over double- free book on watches inclad-
eed produets. Just send gnnmel  monogram
E{la free eoupon NOW. F- pi‘:,:'n’,':?ﬁl l'ull explanntion of

# vour cash or 2150 n month offer
» he 10-jewel, thin model Bur.

Burlington Watch & (oo the 1i-fewol

I[:ﬂlll[] s
19th St. and
Marshall Blvd.
Dept. 119X .,'

c[-“m,“ ABAress. . oiiiiiiaiar s s T i A A
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Here’s The Engine for The Man
Who Runs His Own Launch

PRICE
COMPLETE VERY effort has been
READY TO RUN made to simplify its

design. There's nothing

ﬁl 50 complicated about it. We even

build an absolutely water-proof

ignition system to use in connec-

tion with this engine, thus avoiding ignition

troubles. Engine is designed to run on
gasoline or kerosene.

Caille Perfection
Unit Power Plants

are the height of simplicity. Any member of the
family can run them. All I:arts are mmp]etelﬁ
enclosed except the fly wheel. No oil can splas
out—no water can splash in. One large sight-feed
lubricator oils cylinder walls, piston, piston-pin and
crank-pin. The engine shown is designed fora l6or
30-foot launch, Has two cylinders—cast en bloc like
an autumuhilefﬂﬁiinzi ", eqll;l:fs ?s space than
most engines of the single cylinder type.

This iz but one of the Caﬁle engine family. We
also build other typesand _ FULL
other sizes for larger or [ P
smaller boats. Our beauti- 8 - b
ful free catalog explaing e
all. Send for it today. 1=
Caille Perfection

Mator Co.

1207 Caille Street,
Detroat, Mich.

GUARANTEED
FOR LI1FE

30 DAYS'
FREE TRIAL

AMERICAN
MARINE MOTORS

Simplicity, efficiency and relin-
biliiy are some of the superior gquali-
ties of the AMERICAN, and are of
vital importance to yon. Starts with=
cut cranking, reversible, runs on
gasoline, kerosene and other fuel,
very economical. All sizes 2 to 30
H. P, Lowest possible Pricea.
Write for new FREE Catalog.
Giood Demonstrator Agenis
and Bonat Builders write guick
§ for special terms and sales plan.
We alzo build stationary
engines—uask for circulara

' AMERICAN ENGINE GO., 454 Boston St., Detroit, Mich.

WHEN YOU WANT ANYTHING AND DON'T
KNOW WHERE TO FIND IT
WRITE BUREAU OF INFORMATION,
POPULAR MECHANICS CHICAGO

POPULAR MECHANICS ADVERTISING SECTION

. 20 Miles
. 15 Inches
25 Feet

. +« 5 Feet
. . 48
Passengers . . . 10

Engine, International 6-cylinder. Two
propellers. Automobile steering wheel,
gpark and Gasoline control. Clutch and
reverse pedals. Finished in mahogany;
seats handsomely upholstered. Forward
cockpit has steering seat and space for
four wicker arm chairs. This boat is
of new design, will operate in shallow
water or weeds, as the two propellers
are only half submerged.

Price $1800, f.o.b. New York

Address "W" — Care

Popular Mechanics Magazine
318 W.Washington Street, CHICAGO

stipend must have some knowledge of the English lan-
guage and of the commercial language of the country to
which he desires to go.  The amount of money given him
is large cnough to cover the expenses of the journey and
to tide him over a reasonable period of time until employ-

FULL OF VALUABLE INFORMATION TO EVERY
BOAT OWNER ON

RACING PROPELLER WHEELS.
REVERSE GEARS AND

. MARINE ACCESSORIES g=»
W\ LARGE CATALOG FREE. SEMD TODAY

| MICHIGAN WHEEL co. (&
§ MM MONROE AVE .. GRAND RAPIDS. MICH i
=il
Onl for knock down frame with full sized
y gattems to finish this 23 foot motor boat.
$28 Speed 9% to 14 miles an hour. You can
easily build it yourself, saving 2/

builder's price. e sond complete Instroctions
Book fully 1llustrated.

Hrocks Mig. Co., S206 Siduey St., Sagingw, Mich.

for 72-pur Boat

3 ThePowerful “Porto”—551bs.—2H.P.

The most power for the price— the most power for the
weight —that’s what you get in the ORIGINAL portable
marine engine. Note this— 23 bore, 3 in. stroke—that's-
what counts. That's why the PORTO drives an 18 ft. row-
boat 7 miles an hour, for 4 hours on a gallon of gasocline,

On or Off in 5 Minutes—Sold on Trial

The new model is copper jacketed, has under water exhaust, steers
with tiller ropes, Get our catalog for complete details of this and
other Waterman Motors for every purpose.

WATERMAN MARINE MOTOR CO., 230 Mt Elliott Ave., DETROIT, MICH. by
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AIR COOLED
AEROPLANE

gn_Sp_=o

MOTORS

MODELS
G-2 18 H. P.
-4 3% H. P.
H-8 B8 H. P.
-8 T8 H. P.

Dietigred  and
built to the re-
quirements  of
the Aeroplane
and Hydro-
plane. Strength, reliability,
compactniess, Hghtness,
simeplicity, efbciency, fel economy, ease of adjustments, sase of staming.
and minimum head resistance, the ten mest important points, and our
motors contidn these features.  Huilt by skilled mechanics and only the
Isest of material and equipment used. It will be batter anid cheaper ta
equip your plane with a reliable and efficient power plant in the start.

KEMP MACHINE WORKS, Muncie, Indiana, U. 5. A,

C € A, WATKINS' SPECIAL MOTORS

i H. P. Single Cylinder . . 18 1bs.
& H. P. Double Cylinder . . &0 lhs.
11 H. P. Four Cylinder . . . 10 Ibs

Astrictly HIGH GRADE Motor that
will give CONSTANT and EFFICIENT service,
Eapecially adapted for CARDES aad LIGRT
BOATS. Alominum base, copper water
jncket, steel shaft, bronze bearings.
THE WATKINS MOTOR CO.
837-839 West Sixth Street CINCINNATI, OHIO

BAY STATE MOTORS

* Parkect Simphlcity"” anwel "ﬁ'ilhplz Perlection'’ are the regialts,
embodied in these Motors, of 15 years devoted fo the developing
ot thess essentialb charscteristics. which snable us to put
on the marker a reliable and economical motor at & reason-
able price.  Write for catalog, =tating size and type (2 or
4 cvele! of motor wanted. We alse fornish castings [or
these motors

BAY STATE MOTOR WORKS

Buccessor to

A 1. HOWLE MOTOR WOREKS
580 South East Streect, HOLYOKE, MASS.

ment can be found. Should the recipient later find him-
self in a pesition to repay the stipend to the association,
he iz expected to do so. He must give his word of honor
that he will justify the confidence placed in him by mak-
ing the best use of his time abroad, in increasing his
knowledge and emploving it in the promotion of Stettin’s
trade, and he must also make quarterly reports to the
associating.

Motor Boaters

We have perfected a
method of installing engine in boats, that gives
more speed and makes installing simple.

Send for "' Practical Information” and cata-
log of motor boat hardware and specialites.

MECHANICAL DEVICES CO., Watervliet,N. Y.

P _ |$85

"COMPLETE WITH 4 H. P. MOTOR

£85 heiys this 18 fi. Dunphy Semi Speed Model == for the complete
finished K. I} frame, together with a H. P. motor anmdd marine

——e )

equipment. We carry In stock for immediate shipment a complete
line of finished launches, rowboats and canoes.  Alsa K. I frames
for any kind of boat. our catalog.

DUNPHY BOAT MFG. CO., Eau Claire, Wis.

f————]

e

SRR FFFICIENCY WITH SILENCE Eur.nplrim:nﬂr-l

2 or 4 eycle. in anr boni.
Dl L mhlth nelentifically spplied. the TITOWET eools -~ CALME all
motar Exhadsts. ort for you nnd those ashors. Kills primary and secopdry
sl Won't wear out. Approved b uvernment Imspactor. Ng ACE PREESURE
when sbove or undér water. S-Emr or ' PrACTICAL DETalls "* aord illestrated
Ghesta, free toall

HYDREX SILENT EXHAUST WORMKS, I8 Church St., New York

Guide
Sent

FREE!

Just your name

and address on
the Coupon below brings
you the new 1913 edition of our famous Camp
Guide, absolutely free. The most practical

on camp life ever written. Gives you

practical information written by experienced men who bave spent

ars in camps in every part of the country. This camp ds
ng you need to know

you averythi abowut ng—

H:Ils :?}-u I:r:h-r :o camp sllglccrﬁilullr:ln&rm!nnhh—tlm:u;um the
rmation that you could not pos SEGUrY i

by actual and often disagreeable experience. ORI

Get Reagy NOW for Your

VACATION!

The time for planning is growing short, GO
camping. You cannot ﬁngr: more healthful or

enjoyable way of using the time at your disposal.
But when you do ge—go rightl Send for our new Cam
Guide and Catalog the first thing you do, You will find listed anE
described the largest line of Tents, Camper's Supplies, Sails and
Canvas Specialties carried by any manofacturer in the United States,
We seoll direct from our huge factories £6 you. You are
sure of gatting the very higheat qualities it is postible to ohtain &8
feas than you would kave to pay st retail for decldedly loferior goods,

Look at thesg‘!?nnderfnl

7. Values zsra
Wt mada o©of tha
MAL_ s St

e very best quality 8-oz. Single
_?"_.-_'.; Fillimg Duck, cot and made
i:u-,_;::_;:_/'f-,-& e et with the most extrema care,
A simply sstounding bargain at only $5.90

Family Compartment Tent,
Ox1614 ft. Made of the best

selected guality of 10-0z,. Double Filling
Duck. May be divided Into moms for eat-
ing and slceping to suit convenlence. Insures

absolute privacy. The ideal tent jor family $26.25

priced at only

Now Write for our FREE

Camp Gulde and
Catalog—don't bother with a letter— just

your name and address on the antached coupon will bring you this
great book by return mail,. 'Whether you intend going camping this
wear or mot, yvou ghould be sure o get this free book st once. You
should certainly get our lowest prices, our bed-rock

on the very finest line of canvas speciaitics and camper's that
it is possible Lo produce. ra -

——

Ca_mp

W.Clig 2
B VT 1
et Oy

Biarket and Randoiph Sts.

Dept. 118X Chicago

Genelemen = Klndly forward me ires,
(%) mi.r":d:m new 1913 Catalogue and
“H R ] 11

__________________________________________

Please Wention Popular Mechanics
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%
HERE ISWHAT YOU
HAVE WAITED FOR

The HYDRO-SPEEDO is a simple hand motor-power
propeller attachment, only weighs 15 Ibs., and can be
attached to any Row Boat or Canoe in half an hour.
Onee installed you can throw awsy your oarse. Only half the
exertion required as when rowing and rou get twice the

apised, A forwn d backward movement of the lever spins

the propeller and sends the boat slong at s lively pace
Plonlirli‘ fun and healthinl exercise oz well. .J._n} number of

— extra handles can be attached, only 2800 each. OUne or more
15-ft. hypdraplane equsg with a 24 M. rhan ree Marine persoms ean enjoy the s ipnrt. and cesse at will without inter-
Engine, Winner inherclassol I} ||I e arnive J]\ iy L oipmeka, Pl rupting 'Ehrrn seratiom o hunt.hpr-. Fishermen and Hunters

find the “ HYDREO-BPEEDCO ™ just the 1]1::1 Mo noise, no
fuel required, Deviee fully guaranteed. Price, incloding

Fairbanks-Morse R el 2L
Marine Engines

DUPLEX MOTOR DEVICES COMPANY
1119 Earpen Bldg.
CHICARD

- i . on requesi
These high grade 2 cycle engines are built and
guaranteed by a company with a record of over
half a century of fair dealing. Made from care-
fully selected material by skilled mechanics
and thoroughly tested before shipment.
30 houses to serve you, Prompt shipment of
your urder from the one nearest you,

High Speed Engines, 3% to 24
sizes, from the canoe

H.P 5 ting. e
208 pempuse Bnafing - — 1.t=rnnl. 1.75 to the 63
Low Speed Engines, 7': and 15 The Frame We Ship You t. vacht frame at $350

H. P. for fishing and work boats, SEND FOR OUR CATALCIG

)

1

from our patterns or
knock own frames,
You save i the costand
enjoy the work.

Patterns and frames for
boats of all I\rpes. and

Write for Catalog No. FT449, ARt By o L vt %
State size and (ype of boat. for ¥30 frem patioces, that

you could not bay at any fac-
tory for lesd than §150, or you

Fairbanks, Morse & Co. can buy the complete frame

and baild this B ft. croiser

- (T PPN G o Ap shown in the phetore for lesa
900 5. Wabash Ave., Chicago, Ill. S v amorlsl have
The Uanadian Fairhanks=Morse Uo.. Limited, dgents jor Ciasda o pay for the cheapest 25 i, =

Manireal wi. dohn, N. R Toronio fininhod erulser you could buy. The Boat Yon Iimlrj

DEFOE BI]AT & MOTOR WKS., 1113 State Str., BAY CITY, MICH. |

iI:uﬂ.u-. When| SI! P 1 eyl 55,'1‘_!"

b mo ongine| &H, f. 1 ovl.,
|.-r.;. Ahur-. ) of pemoath |.||: |= e3las 1.3,':::\{]
3 12 H . P, ¢~:.I+ i )
ar- |14 H. L vl., BRLOD

'p 31 .1 I-:I!. Writa toduy far oatalog e
"I'I-Ih UNIVERSAL Hu ||1\i 0., Piks Ave., ROWLIXG GREEX, O.
-  ——r

WHEN YOU WANT ANYTHING AND DON'T KNow | | ,OUTPUT IDF U5 PRINTING 1,':,'5”1,(‘;?,] L
WHERE TO FIND IT— WRITE BUREAU OF bound 1002078308 larze and ﬁ,.;‘._” i s daving
INFORMATION, POPULAR MECHANICS, CHICAGO T R . i

Send Stamp for Calalog — g
e - . ; Ask abowt the '
GASOLENE ; “ FAULTLESS KID”|

rl

AMERICAS _ ! Family Launches, |
QUALITY Runabouts, Cruisers,
Hydroplanes {
VALLEY BOAT & ENGINE CO.| Ho
1205 Hess S, Saginaw, Mich, S o —SaiEEs

Il won't cost yvou as much as yon 1!1nu;:h|: te enjoy the
leasure nl’: 10tor boating this summer, The old, reliable,
"keep-going"" Lockwond-Ash motors are sold rllfe--_t

from factory to youat a bigsaving. N dealer’s profils lo pay.

lmmpdlntg ﬂt']l'lel.’fj' "\u models all I1I|l‘ln.l'|'l'11 d rr1r L

pr, and sold on 30 doays' trial.

No strings to this offer. |'|r1.fr-|-||,:']|1 to pay,  Juat sand for
uny of pur complete ontfits, and if it doesn't delight

you send it back at owr ex penss,
The 1': HP. Motor and Outfit complete, $36 2'5
ghown in [losteation. Fl"liﬁll't paid, only

-t clear saving of at least $13.75, Post yourself on motor
bonting and the salfest, cheapest way to bay by writing
toclay for cur 1913 catalog. 1t's soon time to glart—gel buey,

LOCKWOOD-ASH MOTOR CO., 208 Horton Ave., JACKSON, MICH.
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18 tant$142.50
WITH 3 H.P. GRAY MOTOR

o sport in the world will give you more m:.l
enjoyment for the dollar invested than mobor 4
boating—a clonn—safe—invigorating sport
that anyone can enjoy beeauses of the low £
first cost and low cost of malntenance,
Write for full details of this 18-fock
launeh=—it is a wonderful valus—got
details of our new boat buyors' sor-
viea and full information aboud
various types and sites of boals pod
prices complete with Gray Molor
installed. Many peopla do not rea= |
lize that motor boats are so simple
and easy to operate and eare for—
thet the op-keep cost is very low
and ihat boats of practically an
Aype can be purchased complete wi
@ray Mobor installed — all ready $o0
put in the water. Our boai bayers
pervice and boat bailders’ catalog will
be of special ioterest to such partios.

A nrie-t.u- nigh grade outfit eomplote !n every 18 Ft. Boat $285
detail. . firay Motlor for power—

.nt.umnlﬂ le mni.m'l—n.-um gear—mahogany trimmed—a seawoerthy and
handsome litthe craft thot will make o speed of 12 to 14 miles por hoar.

Model U . P, GRAY Motor—goaran-

teed o develop 4 H, F.—with

Complete -E}n-L'ﬂi Hﬂ, tn In

stall in bost

Gray Motors are standard the world over and are
made jo sizes from 3te 3H. P, 1 2 and 3 cylio-
ders for boats of all types and sizes. Fricos adver-
tiged Include complets equaipment—rno oX-
tras to buy. Over 1000 dealers sell Gray !I.lll'.ﬂ-'l
and give Gray Service. Write today -.uﬂ et
free copy of r.u.lr vnlnlhh engine book M llld
hoat eatalogue

GRAY MOTOR COMPANY

66 Gray Motor Bldg. DETROIT, MICH.

attempt to
Iexpdlnsmn turhines has been patented rceently
an
to hurning of a mixture of oil and air.

NEW TURBINE PRINCIFPLES—A very ingenious
reconcile the good qualities of steam and
in Eng-
A turbine is actuated first by an expansion due
Water 15 then

injected on the hot drum and steam instantly generated

_and used to give an ympulse to the blades. The two
impilses are repcated alternately, No separate explosion
chamber is used and no cooling jackei—in fact, =o

effectually does the steam use up the heat left by the

ﬁcrp up the

enecration of gas that the turbine casing is lagged to
temperature,

Small Gas and Gasoline Engines

Air and Water Cooled. -4 and 1 H.P.
Unsurpassed for laboratory, experimental work and for
operating washing machines and light machinery. Can

4 be used for small individoal electric light plants ; com-
plete circulars for stamp, alfo big catilogue of steam
engines, hui!l-r!,', puomps, electrical gouds for 10 cenis
{coin preferred) retunded first order. 1§ in need of an
engine write taday,

AMATEUR MECHANICS SUPPLY CO.

860 G Monadnock Block, CHICAGOD

12 Horse Power
4 Cylinder
4 Cycle

Weight rm Ibs.

Made in one size
only. A special-
ized article.

Kermath arine Engines

the world's standard in 12 H. P. size, are made of the
finest materials the market affords and wurkmnnoig

of pronounced excel Prices $150 to $2

Kermath Mfg. Co., ""on "

ADVERTISING SECTION 157

25-Year
Guaranteed
Gold- Strata Case

Send for This Watch
On 7 Days’ Free Trial

Teo anul.nr Mechanics Readers who mml -l,'.l:lll

below at once we will send this beautifu 'l'::.n

Model" 25-year guaranteed gulc!-ututu. watch,

on 7 days approval without one cent in advance
=but YOU MUST BE QUICK.

This superb Watch is indeed a triumph in the art
of watch-making. The phnt;_ﬁ:'aph above shows
the actual size of the Watch £ movement is the
famous 17-jewel Illinoiz Movement which has no
superior throughout the entire world, This Wateh
i not only a perfect time-keeper, but the graceful
thin model gold strata case lends it a beauty and
distinction which will make it a constant joy to you
every time you look at it.

Payments—Only $2 a Month

This is the greatest " watch value® in America,
but we do not ask you to take our word for it. Our
plan is to send you the Wateh on approval so that
you can see the Watch itself, examine it carefully
and wear it for a week before paying us any money
or ohligating yourself in any wav, e do not want
vou to send us one cent now.  Just fill out and mail
coupon below and we will then send you the Watch
carefully packed, ex&ress prepaid.  After you have
worn this beautiful Watch a week, if you decide to
keep it, vou may send us only $2 cash and then $2 a
month for 10 months thereafter. But if the Watch
is not satisfactory and you do not wish to keep it, then
yvou may return it to us “express collect.” So, you see,
vou take absolutely no ri

To those who

Free Monogram Offer °! coupon

below promptly, we offer to engrave hy & *===*
hand, their initials on the back of this LACLEDE
watch in exquisite ribbon monogram ‘ WATCH CO.

letters. So then, if you answer &
promptly, you mai. have your own '. 11251:29 Pmﬁ""
initials handsomely engraved by .' Louis, Mo.

hand on the back of this auperh Eend me for s xamination,
watch, free of charge. Jeweler's ra ol 3 “PE‘IJ;‘-
rcxular charge is from £1.50 to -i-'. FRprEas b

hrubmd the
&2iui, bllt if you are prompt, we F Wateh is satisfactory I will
will do it for you !'RE %’II &

Bemd Vo firet payment ard

'i mgnlhulha:mﬂu unl:l rm.
is a4 great opportunity — one ,i' iLha
that you must not m1.55. '

apecial price of 22 in poi
Tear off and mail coupon #
Bt once, be returned nt M:r n
FPopular Mechsn) -
LACLEDE AT g P e ;'“* e '"%*
"‘. hask of nﬂrhbrlélg.'ﬁﬂml’nntb*ﬂ:d
wATC“ Cl] . d-:mn instend of monogram, wri “’E‘i‘%
- +

1127-29 Pine SL i’
St. Louis, .

'Plnu:h is naot l.l.tl:lifl.l:d.nq.-r lm! 1 do
not wish o kew 'mH m-t.i rnu
wrtlun T days an

-

ADDREBS. i vvusvvavnmsansssiosrcsansnsnsanshss Pl
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HANDY ANDY
N DY CELL
ELECTRIC LANTERN &

T

LAY
WA

k!
HRLRY

7 /é//‘/;/:r“; i | | J VAN \

)

The Handy-

mper, the Comntry Doctor,

A Wanderful Iuvention made possible by the high devel-
opment of the metallic ilament Electrc Lamp. A marvel-
ous Electric Bulb enables one to use any cheap o 6
Diry Hattery ithe same that is used an door bells) and
obtain a Hriglht, Strong, White Light v see by,

The " Handy-Andy Electric Lantern® replaces the stink-
ing, smoky kerofene lantern, which i always twodblesome,
dirty and dangerous.

Just think ofit. Yoo can buy a cheap "' No. 6 I'!.:l.l:!rrF
of any make, Set it in the *" HANDY-ANDY ELECTRIC LANTERN. ™
Turn on the switch and have a LIGHT that illuminates
hundreds of feet aheadd, Yoo caii birn it for hours contin-
unusly because this wonderdul metallle filament Electric
Bulb uses so very little current that an ordinary Dey Ceil
will last from six mopths to & year, -elrp-cnrli.ng omn the

Andy Electric Lantern

Adapied for the Farmer, the City Man or W fhe Motorist, the Yachisman, the Waich the Woodsman, ihe Miner
S the Humier, Warchousemen, EVERYBODY ; — to Use ANYWHERE. ai ANY TIME

Gives a Bright White Light
on the Darkest Night

A 15 Cent Diey Battery Is Good Enough, though the 28 Cent
kind W.hill ke betier. Even a DMscarded Dy Cell that a
Motorist his thrown awny will give good serviee in this
lantern, providing the Battery is not '* dead.*"

The marvelons Bulb is protected by mechanbeal means and
0o Jar or ordinary use to which the ** RANBY-ANBY ** i5 sgh-
jected will break it, Iia Bulb should be broken through
carelessness, we will mail you one postpaid for 0 cents,

At the price that the °* WANDY-ANDY ELECTRIC LANTERN ** is sold,
you couldn't affecd to buy a cheap tin contraption or glass
chimneys lor a dirty, smoky oll lantern.

Be convinced,  Buy It of your Jobber., 17 he does not sell
it order direct from us. We will send it to you via

USES ANY
| COMMON N°6

* - | DRY-BATTERY

service thal yvou give the Lantern.

5

s

that I ires. If nhand of - dip"* LT
We Want AGENTS and SALESMEN {55 *5 " i iy’ Jou chat thia 1s tha best abliing toopesition
will hwve to show ns thst you -M'E 'I'ﬂn-:"llu bafare weo will even
maker beats you

cLANTERN, P. MEAD MFG. CO., 3006 Sheridan Road, Chicago, Il

FARCELS POST for $2.30 less the Hattery, y
can buy brom any dealer, SN A f

Mil
Eiving you any agency, Uﬂ?ﬂ"mtﬂ%qﬁﬁ

- iralessTaIegraphy

ll’S FI'EE language about

—— the most Edl.l_l::ﬂ.*
tional and fascinating
of modern sports.
% Shows vou how to
= get started in this
great game for less
than one-half usual
all the messages in the air, get

:ésend for Bulletin “S” unl

Explains in simple

Read
the correct time daily from the government by wireless.

eXPEnSEs,

Send messages to your friends without wires. You
want our Bulletin ' A" and the codes.

SEND A POSTAL TO-DAVe Pou'l pui &0 aff, do {F now,

HUNT & McCREE &'y BReary

NEW YORK CITY 1

The Voltamp Electric Mig. Company

is compelled to announce that the nnusual
demand has completely exhansted the supply
of catalogs. A new catalog, lurger and more
vomplete, is now in eourse of preparation.

For anything and everything electrical

WRITE THE
Blec

Voltamp Eleetric Mig. Co., RE, MD.
ELECTRIC LIGHT PLANTS i ol e by ity

Agents wanted. Ameriean Baitery Co., 11885 Fulton Hi, Uhirage | Estab, luﬂ.ll
THE DISPOSAL OF SEWAGE SLUDGE—A new
lant was recently opened at Oldham, Lancashire, Eng.,
or the disposal of sewage sludge. It is stated that

this plant is the first of its kind dealing with sludge in

a hygienic manner. It produces automatically, within

a small area, dry fertilizer, the sludge being completely

separated from the grease and fatty substances. vy this

process it is said that 1,000,000 tons of valuable fertilizer

Voltam
BALTIM

nucK! BIG 300 PP. ELECTRICAL
Mailed for 10c, stamps or coin, which you may deduct on
first order of $1.00. Great cost of catalog and low

rices prohibit distribution except to those really
Fntl!‘l'll.'ﬁ'll*ll &  Maost elaborate catalog of its kind pablished, Camlog
containg more valuable (nformation on wireless and electricity than many
text books. Contiins 100 pages wirelest insts. and raw material for making
insts., numerous dlagrams, hookups, ete. 15 pages telegraph insts., 35

pages motors and dynamos, 150 pages Rashlights, lamps, lightbng plants,
ammeters, guns, radiopticans, ninisiure rallways and mechanical books.

THE J. J. DUCK COMPANY, 390-392 Si. Clair St., TOLEDO, OHID

EXPERIMENTERS IN w I RE L E

Bend 2e gtamp for Catelogne B, con-

taining everything in Wireless and

Electrieal Suppliva. Prices nnd guality both right. Do it NOW.
WINGER ELEC. & MFG. CO. (Nollne.), 727 S0, Dearborn 51, CHICAGD, ILLS,
ELE“T“IG Hﬂ-!i FARM and MOTION PICTURE THEATER

LIGHTING PLANTS. Car rilgu, Biayels,Fishing, Flash
and Auto Lights, Fans, Dynamos, Engines, Belts, Books. Catalog 3e.

OHIO ELECTRIC WORKS, CLEVELAND, OHIO

i Mount Birds

We teach vou by mall to stuff and mount all kinds
vt Birds, Animals, Game Haads. Also to tan
skins and make rugs. He vour own taxidermist.
Iiecorate your hame with your beautiful trophies or
increase vour income selling specimens and mountin g
tor others.  Easily, quickly learned in spare time by
men ani women, Highest endorsements by thousands of
students. Write today for our great free book **How
@ to Mount Birds and Animals’™ free =write today,

" M. W. School of Tasidermy, 119X Elwood Bldz., Omaha, Neb.

Mobiloil

A grade for each type of motor.

Send for Copy of Our New Wireless Manual P1

It contains 96 pages and tells how to erect and maintain wireless telegraph stations.

Shows a number

of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best instruments to use;
tells what they are for and how to use them. Do not wait until some other time, but sit down now and

send your name and address, and get one.

Bel

and Fire Alarm Contrivances,

It costs you nothing.

Send for Our Pocket Catalog P26

It contains 212 pages, with over 1,000 illustrationzs and describes in plain, clear language all about
Push Buttons, Batteries, Telephone
Electric Call Bells, Electric Alarm
Motor Boat Horns, Electrically Heated
Gaunges, Wireless Telegraph Instruments, Ignition Supplies, ste,

It Means Money Saved to You

MANHATTAN ELECTRICAL SUPPLY CO.
NEW YORK, 17 Park Place  CHICAGD, 114 5. Fiflh Ave.

Electric Toys, Burglar
locks, Medical Batteries,
Apparatus, Battery Connectors, Switches, Battery

Telegraph Mntarilé

to have our Manual and our
Catalog when you want to buy

ST. LOVIS, 1106 Fine 51, SAN FRANCISCO, 604 Mission 5L

Sr—
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MONEY FOR YOU

IN A

NEW BUSIN

Write us at once
—today. Learn
how vou can make g
$50.00 a weak
in the onemionuotd
pioture business,

Mo Experience
Mecessary
E \'-;':"-,']:ra-.,!:.' E'-u}'s
thess new one min-
ute poet card photos,
Ba i one minots
photographer—make
money the fivet doy
you start work with tha

One Minute

Camera
Pross this

A Complete Port-
\ able Photo tha Bulb;

Deliver the
= n Studio Picture; Col-
ol LT lect your monay

Invest- J .
ment - Make AN . S

Bl FProfit on Every Dollar—Making photos
direct by one new proeess-

Photos Made Direct on Post Cards
No Plates, Films or Dark Room
If vou sre ambit md want to got in a big-paying bosiness of
YORT W, R ar ONE MINUDTE CAMERA s n big
Enmes. g Mith centiry Sholgraphic rention. WWEITE AT
ONCE FOIR FULL PAIRTICULA RS, ek
THE ONE MINUTE CAMERA CO., Depl. 224 538-538 8 Clark 81., Chicago

can be produced, while 50,000 tons of phosphates, a like
amount of potash =alts, and 1ML tons of sulphate of
ammonia can be taken hack to the land. The fertilizer
recovered by this process is of a brown color and odor-
less, consisting of a perfectly sterilized powder.

- .-

PORTRAITS MADE OF HAIR-—Pictures made out
of single hairs, cach hair being about 30 in. long, are
on exhibition in_a German photograph gallery, Xo paintg,
crayon, or pencil was used in prodocing the remarkable
portraitg, all of which are reproductions of famouz men,

g =
SAVED A MAN’S EYES

A piees of steel struck the gogele withont harming the eve
Wherever flying particles fhreaten precintion is necessary.
The Lest precaution you can take is to wear a pair of the

g, > SAFETY ooz

Swandardized by g steel planis, railroads, etc. 1 you need eye protec-
tion write teday for booklet *" The Conservation of Vision®" sent on reguest,

JULIUS KING OPTICAL CO.

Desk &, 10 Maiden Lane, New York Cliy. Deptl. €, 7 W. Madison St., Chiengo

DIAMONDS
&= WATCHES JEWELRY

ronrree ] ON CREDIT
CATALOCHIBRILLIANT 25WELRY

704 MARKET ST. an Faunc Chl

Seven volumes;
3,092 pages, 7 x 10 inches;

| N it = = : L= =

/N g
NOW SENT FREE

We will send this great mechanical engineering reference
library to yon, EX B8 PREPALD, for seven daye’ free
examination; returnable at our expense. If you decide to
keep the books, you cwn buy them at almost half the regular
price, payable in small monthly installments.  Whether
student, worker or expert, yom can gain from thess seven
volumes an intimate knowledge of vour work — knowlediee
which will eventoally mesn suecess and bigzer pay. The work

thirty- exparts, this librory is rvcminir.l-d RS &
ut,nnrlgrrl reference work by technieal schools, libraries and
practical men throughout the country,

The Eomplete Cyclopedia of
Mechanical Engineering
Gas Engine Operation
|and Modern Shop Practice

contains 3,092 pages, Tx10 inches, 2,327 illustrations, full page
?lutu dingrams, ete; hundreds of valuable tables and formuo-

: earefully cross-indexed for quick, ensy reference. The
books are sabstantially bound in half red moroceo, gold
stamped, and are printed in large, clear type on special gquality

PRpET,
Important Subjects Covered

Maching Sheg Werh—Verflcal Milling Machine— Malar-Drivs Shom—Shap Lighting
~Forgimg—Ehecitic Welding—Tool Making— Matallurgy—Manofachure of lran and
Sleel—High-Speed Steel—Flaws Im Caslings—Eleciric Lifting Magnels—Magnetic
Clubches—Making a Machizisi—The Ideal Foreman—~Patiern Making—Fousdry Work
—hulsmalle Cosl and Ore Haadlimg Appdiances—Macking Parls—Comirechion of
Boilers—Types of Bollers—Buoiber Aetessories— Steam Pumps— Air Compressors— Tha
Steam Englme—The Stcam Turbine—|ndicators —Valve Gears— Refrigeration—Gas Pro-
decers— Gzs Esgines — Aulomobiles— Elemators ~3heel MetalWark—Praciical Problams
in Mansurition—Mechdnical Drawiag—Drafting Reom Organizalion— Machine Design.

Sent Absolutely Free — Express Prepaid

The ecomplete seven volumes, not o sample volume, will be
sent, express prepaid, for seven doys’ free examination; return-
able nt oar nrxﬁmﬂe If thiey do not contain the information von
wanbt. If yoil Kedp tha lmf'ii{'i,lj.rll,'f 200 saeven dn; & nfter ool
and then 3200 a4 month anti] you have pald the special intro-
ductory price of 21580, The regular price of this great
Ovelopedia in $15. 00, ¥

Just fill in and mail the conpon. It won't cost yon a cent
to examine these books,  We know thep'll be worth 'IIIHI'.‘I.T
times their cost to you. Mail the conpon now and you wil
receive your books promptls.

Another Creat Free Offer

With overy set is incloded o year's Consalting Membershi)
regular value E1L00L entitling you to the freée advice of a sta
r\'l'q-lpll.ﬂ‘. Meshanival Engiaecera This will give yom practical
help in handling your difficalt working problems. There will
be no limit to this serviee. A single problem solved for yoa
might be worth more than the first cost of the books.

American School of Correspondence, Chicago, U. §. A.

FREE EXAMINATION COUPON

American School of Correspondence, Chicage, U. 5. A.

Plense pend set Cyclopedia of Mechanical Engineering for 7
days’ free pramination. Iwill send $2.00within Vdays and 8200
a month until I have paid $19.80, or notify you and hold the
books subject to yvour order.  Title not to pass uotil fully paid,

Pop. Mech. 8-18

NAME. . ¥ mi s i i [ e
TN TR TN s o g A L B
FEORREAEER oo s amboinins g o 6003 im0 W e
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Thé Simple Story
of a Business and
Mechanical Success

HIRTEEN wears ago the first Flying Merkel
Motorcycle was created in a little shop in
Milwaukee, Mechanically correct, even in

those days, it achieved instant popularity. With
the progression of the industry the popularity of
the Flying Merkel has more than proportion-
ately increased. This year there will be more
than 15,000 new Flying Merkel motorcycles on
the highwavs and byways of the earth.

There is a simple little moral in the foregoing
statement : Were the Flying Merkel Motorcycle
not more wonderful than its makers claim it
would not today enjoy the tremendous prestige
that is accorded it. . ik

There are many reasons for this condition. To
begin with, nothing but the finest materials
obtainablein the markets of the world enter into
the construction of the Flying Merkel. None
but the most skilled mechanics are employed by
this company. Ewery part is minutely mspeqtqd
before it reaches the assembly room—a rigid
system of inspection that costs a great deal more
tﬁan any system of inspection in any other
motoreycle factory in the world, After being
nssembied each and every Flying Merkel Motor-
cvcle undergoes the most thorough road test
before it reaches the shipping room. Without
fear of contradiction we ernphatically state, lhE
Flving Merkel is the best motorcycle made.

As to the features of the machine itself: The
Flyving Merkel is the only motorcycle in the
wuridgw:ith a Self-Starter, a labor-saving device
hitherto obtainable only on the highest priced
automobiles. It also has the only reliable Two-
Speed Hub on the market, the gears being
always in mesh and therefore impossible to strip.
It has the only adjustable Spring Frame in the
world, more than 300 inches of spring steel
absorbing all the unevenness of road travel, and
makin tie. roughest road seem as a boulevard.
The full Hess-Bri ght Ball-Bearing Motor makes
it not only the most powerful but also the fastest
motorcycle engine in_the world. The Flyin
Merkel 7 H. P. twin will climb hills that big 1
H. P. machines cannot begin to surmount and
for 13 vears it has been able to lead any stock
machine on the road. . )

The real test for any mutnrni:'!e is a long distance
endurance run. During 1912 ¥ ?ng Merkel Motor-

reles wom a larger pereentage of endurance contests

an any other motorcycle in the world, .

We do notask you to take our word for it. Examine
every motorcycle on the market and compare them

int by point with the Flying Merkel, and you will

nd every so-called improvement is but an adaptation
of features that have been distinctively Flying ferkel
for years, More than that, you will find incorporated
in the Flying Merkel many features not possessed by
any other motorcvele.

ﬁ you would learn more about the Best Motorepele
in the World, write today for our latest illustrated art
catalog which describes the wonderful Self-Starting,
Two-Speed, Spring Frame, BRall-Hearing  Flying
Iﬁl:rkuﬁfntarcvc]! in detail. This handsome booklet
is FREE for the asking. Just address

The Miami Cycle & Mfg. Co.

350-370 Hanover Street, MIDDLETOWN, OHIO, U. 5. A. ]

Make Your Tires

Give Double Service

Make them wear for months after
you would ordinarily have to bu
new ones. Treat your tires wi

NEVERLEAK

TIRE FLUID

Inject a 25c-tube into each tire.
It preserves both the fabric
ancr the rubber; prevents those
aggravating flat tires from
thread leaks and defective
patches; heals ordinary punc-
tures automaticallyandinstantly
—saves Tires, __#&z

Worry and Money, vl -

Don't put it uigf'.
Inject Neverleak

Tire Fluid into your
tires today.

Used and sold by
all bicycle repair .
men and dealers

Buffalo
Specialty Co. -
400 Ellicott St.
BUFFALO, N. Y.

STATEMENT of the ownership, management, circu-
lation, ete., of Popular Mechanics Magazine, published
monthly at Chicago, Illinois, required by the act of
August 24, 1912,

Editor, Business Manager, and Owner, H, H. Wind-
gor:  Managing Editor, . P. Stockbridge: Publisher,
Popular Mechanics Company: all located at 318 W.
Washington Street, Chicago.

Bondholders, mortgagevs, and other security holders:
nane, (mipned) H. H. Windsor, Editor.

Sworn and subscribed to before me this 2th day of
Aarch, Nineteen Hundred and Thirteen.

{ Seal) I. Graham, Notary Publiec.

Convert Your Bicyele into a
\ Motor-Cycle soeou s oos
andl Stationary Motors nr!rk Finished 1Ca.!uinﬂ

Stamp for circulars, STEFFEY MFG. C0,;
Girard Awve. and 30th 5¢, PHILADELFHIA, PA.

WE SELL.YOU
AT WHOLESALE
Agents’ Price One

AMERICAN
Motorcycle or Bicycle

Henesthand-mademachinesat factory i
=I39E cost. Write now for catalog. Say wheths tlaa_a .1

W ar interesied in Motoreyele or Bicyelo. =%
- AMERICAN MOTOR CYCLE 00, 1006 Ameriean Ridg., CHICAGO 0=t

on Agpmaf
without a cent Fif, prepay the &dfhl and allow
b0 DAYS FREE TRIAL oo every bicycle. IT ONLY
COSTS coe cent te learn our wmhcard of prices and

smarvelonr ofers on highest prade 1013 z
FAGTORY PRICES 20.n/ i, boxete
a palr of tires from amy-

ome at any price until you write for our mew large

! on the first

nmlo&udhmmwwr

L s.‘lmﬁa nr:]n&ninﬁ to town. i s big

” i n' EH l E T :;: exhibiting and selling
B oorb les. Wa Sell cheaper tﬁ.l.u any er 3

TIR Coaster -Brake rear whasls, lampa,
Fepalrs gundries 8t halivsival grices. Do Wait;

write feday for our Jades? specdad offer on “Ranger™ bleycle.
MEAD CYGLE CO.  Deptdri0s CHICAGO
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Everything for the Molorcycle

Wherever YouLiveYouGet
theDenefitsf QurSystem

Our co-operative
system is saving
thousands of dollars

for riders everywhere.

No matter where you live or how much you spend for motorcycle supplies,
you can share in this big saving. The bigger the saving to the greatest
number, the bigger will be the saving to you. That’s the co-operative idea.
We have customers everywhere. Our buying power is enormous. Our facil-
ities almost limitless. Buy vour supplies by our co-operative system and you

Save 25 Cents on Every Dollar You Spend

We guarantee the quality of our goods —make prompt deliveries and offer

you the best service obtainable. Write today for our new catalog—it shows

the most complete line of motorcycle accessories for 1913, Compare our

prices — consider all we offer —the quickness with which the Parcels Post

delivers goods direct to your door and you will agree with thousands that
our co-operative plan is the right idea.

Motorcycle Co-Operative Co.

DEPARTMENT B
650-652 Woodward Ave., DETROIT, MICH.

En h e LR L L L PR DL Ly L Lyl Ll Ly
S d the : MOTORCYCLE CO-OPERATIVE CO,,

AddressDept.B :

I'. Coupon E Dept. B, 650-652 Woodward Ave., Detroit, Mich, *

\ Toda.y i  Please send me your latest catalog. E

| _— e or else COPY it & wamm ..o oo :

; ﬂm‘fg" i ona postal card. : :

| ";::-"'J Thﬂt will do. E ADDBREBE .. civionsiwsinss s sssnmauessssmims insias eanbaan R iaaas -
l

Fopular Mechanics :
s EESESEEsSSEELUESES SN ESESESSSARSSISSESATEEEEERERERE®
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EVERYCAROWNER
NEEDS THIS BOOK

IT makes you intimately familiar with

every electrical device on your car
or motor boat. Tells you how to avoid
electrical trouble, how to locate it and
how to correct it. Written by experts
in such simple terms that any one can
understand it.

@' The only book ever written that covers
every phase of electric installation on auto-
mobiles and motor boats.

Write today fora copy before §%

the edition is exhausted. /

Sent postpaid for 25¢.

The Packard
Electric Co.

Dept. X
Warren, Ohio

S RANGER BICYCLES

-,l _'\ Have imporfed roller chains, sprockels and pedals; New
] ll‘;g.I Plepariure Coasier- Rrabes and fwds; Punciure Prooy
Tires! Mf.ku.;eﬁrnq’: rpsipment and many advanced

features possessed by no otherwheels, Guaramfeed §yrs,
Fln?nn" ﬁnlnEs direct to you are less than
others ask for cheap
8l wheels. Other reliable models from B12 up. A few
il pood secomd- ha.,ud machines §3 to 88, ik
! enhip on
#redard, anywhere in U5, midfhons o cent in asvancd.
O NOT BUY a bicycle or & pair of tires from
ampane at @amy price l;ml'ﬁI you get our blg new catal
and special prices and a sarpelons new affer. A pos
o In-'lnaﬂerrrj:th!ng'. Write if mew, TIRES, Coaster-Braks
¥ Rear Wheels, lamps, parts, sundries, half wnead prices.
Rider Agents cverywhere are  coining money sell-
ing our Bcycles, tires and sunddies. Write ﬂh‘lall'.

MEAD CYCLE CO., Dept. M108, CH

e W T

Our latest Official World’s Records
One Mile, 36 Seconds Flat

The first motor- 2 miles, 1.12¢ 10 miles, 6.18

cyele to attain a 3 miles, 1.50F 30 miles, 20,18}

speed of 100 4 miles, 2.295 50 miles, 33.55}

miles per hour. 5 miles, 3.07¢ 75 miles, 50.55%

100 Miles, 68.015 155°ie:40% Seconds

Before buying, send at once for our free
ART CATALOG. Agents wanted in every
county, city and town. Write for particulars.
EXCELSIOR MOTOR, MFG. & SUPPLY CO., Dept. B, Chicago, [ll.

ADVERTISING

SECTION

MAKE YOUR BIKE A

MOTORCYCLE &

olll] -

at a small cost, by using our
attachable outfit. Fits any
Bicycle. Easily attached. No
special tools required,

ed
“Well Pleased” S

Mr, O, B. Waite, of Washington, wrifes:
" Puring the present week I have traveled
abowt 200 miles with my lttle SHA W motor,
orver very rough, hilly rocds, and am well
pleased with {f, Was able fo climb hills
with it, thot I wos unable to elimb with a
machine that cost me over 320, Have sev-
eral prospective buyera. I think it is o good
homest maching that I can sell on its own

merifs." ) =
Write today for bargain list

FHEE nnu and free booklet, fully describ-

ing the SHAW Bicycle Motor Attachment.
Motorcycles all makes, new and second-hand, =8

A l ;".

/i F

L up.
HAW MANUFACTURING COMPANY
Dept. 6 GALESBURG, KANSAS

Bchickel

VALVELESS TWO-STROKE

Motoreycle

SIMPLE=NEAT
SERVICEABLE

Send postal for ctlog

THE SCHICKEL MOTOR CO., 69 Garden 51, STAMFORD, CONN,

FIRE INSURANCE IN MISSOURI—The publicity
committee of the hre-insurance companies has  issued
the following:

Wholesalers and jobbers doing business with the mer-
chants and retailers in Missouri will bhe interested in
the fact that after April 30 it will be difficult, if not
impossible, to secure  fire-inguranee proteetion in  that
state in sound and solvent companies.

Practically all the stock Are-insurance companies
doing business in Missouri have decided to suspend oper-
ations April 300 becawnse of the enactment of an ex-
creedingly  drastic  anti-compact law, under which they

Solar Motorcycle Lamps

are the neatest looking, strongest and most
8 efficient lamps made. The product of light
specialists, makers of 90% of the automo-
bile lamps used on the high grade cars of

America. Catalog shows many styles —
i gas, oil and electric. Write fer il today.

BADGER BRASS MFG. CO.

r—
Brn

S” Bicycles

L i)

Factory Price until we close a retail
dealer in your community. When retall
dealer in vyonr community takes hold of
“Ameriea™ 1ine this offer !il-'l-ltl'l'vh' cipsss, Order
at onee and save HALF.

Famous “America” Wheels

Not “cheap” mull-order wheols, Not=old in a “cheap™ mall
order way. Only wheoal with Truss Frame, giving double
strength, and ||_.u|p-||_|:1 Bpring Fo ] every shiwk,

g Fork, taking I.Ifl
Comea complets, GUARANTEED TEN YEARS (twice

Pratection from thieves =

baok,

the ganaranty of any other whael ),
protection from accidenis. Batisfaction or money

Write for FREE Illustrated Catalog
AMERICA CYCLE MFG. CO., Dept. 10687
1108 South Michigan Boulevard CHICAGO, ILL.
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Control!

-4

lnstant_

91

= \

Duplex Coaster Brake

Enables bicycle riders to avoid sudden accidents
or collisions. Operated instantly by the pedal.
The standard of safety, reliability and control.

Invaluable for touring. Corbin Two-Speed brake is an
immense assistance on stéep up-grades or against strong
head winds. Greatly appreciated by elderly riders.

Eitherof these brakes fitted to your
wheel at any bicycle repair shop.

Send for 1913 free calalog showing
all Corbin Brakes, Hubs and Axles

American Hardware Corporation
CORBIN SCREW DIVISION
302 High Street MNew Britain, Conn.

Licensed Coaster Brake Manwfocturers

claim it is absolutely impossible for them to do busincss,

The effect will be very serious upon the commercial
credit of the state, as wholesalers must insist upon
having the protection of fire insurance for goods not
yet paid djor. Lack of insurance facilities will also
greatly interfere with bank loans on prain, cotton and
staples in warchouses, the insurance certificate usually
being attached o the warchouse receipt as an essential
to the loan. It will also affeet the insurance of mort-

gages on buildings, as insurance is always required to
protect the mortgagee, while bond issues and other sim-

Peerless Motorcycle

. - 'J."I."} I"I‘rdnﬁ.l'lﬂl!re I;ilrrtihnd
o % ikl EE L OEELnEr
?"1,(":';-' T with th at there in in

eanstrue i =
i, Eajurnpce,
soring Guniitics
5w (50} ¢ low cost of
AF ¢ AN LT

Yt B .'»1||.|-.-:r'|-:|-|| OME CENT
L'l Agents Wanied— Lizaral Biscounts

PEERLESS MOTORCYCLE €0., 179 Humfington Ave., BOSTON, MASS,

LOWEST PRICES -LARGEST EVER 1SS UED

If you ride a motorcycle you cannot
afford to be without our big catalog
of 1216 supplies. We ship prepaid
at prices lower than you are used to

paying. Motor repair parts are half price.
A 520,000 stock for immediate shipment.
Since 19M we have been the leaders,

NT CO.

".'

MOTORCYC
S AR MONDSPORT ,
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$5,000 q Year

Jfrom Ten Acres
With Six m: rps Vacat

ence and a
Competence
Jor Life

Five
net. income from ten acres of matured apple and chﬂ_':i
orchard in the frostless and wormiless Bitter Root Valley wi
a home and six months vacation annually in one of the most
magnificently endowed natural environments on the Creator’s
footstool, with links, hunting, fishing and mouniain climb-
ing and with neighbors of culture, education and refinement—
is the opportunity we offer yon, ; ;
We believe vou will freesfigate this opportunity because this
appeal for investigation i3 directed to broad-minded and
sensible readers, living in an age of scientific progress which
has made the impossible of yesterday the reality of foday,
This is not ap offer of something for nothing, It ¢5 an oppor-
tunity for you to make an immensely profitable compact based
on mankind's partnership with Nature. We are now growving
maore than three thousand acres of fruit trees, one o three years
old, for satisfied customers who would nof consider selling their
orchards at a large advance over their cost.

$5,000 Yearly For Life From Ten Acres

A Bitter Root Valley apple orchard bears commercially in
its fifth vear. Ten acres, fully developed, should be capable
of returning vou during early maturity, strictly net, a profit
of §2,000 to §5,000 Eear]y. Beginning with the 10th year from
planting, judged by experience of others, 10 acres should net
vou an sneome af $5,000 yearly and esploy only half your time,

If you have a fair-sized income now and are willing to im-
prove your condition, you do nof need much capital to possess
one of these big-paving orchards.

Our Proposition and Plan

briefly stated is this: We will sell you a CHOICE 10-ACRE
ORCHARD HOME TRACT (spring of 1913 planting' best
standard varieties apples and chernies—with the Company’s
dafinile wrilfen contract to care for and develop your orchard
under expert horticultural supervision for five full growing
seasons from date of planting, including all land taxes and
irrigation charges. You may, if desired, assume personal
charge of E?'-:'n.lr orchard at any time and secure a refund.

_ The land should easily become worth, conservatively stated,
in fair comparison with other improved land, $1.000 an acre.
There is a clean profit to vouof 100 per cent on a 5-vear invest-
ment to count on at the outset., Only a $300 cash payment
required now to secure your orchard tract—balance in easy
pavments divided over a ten-year period. Your payments for
the first few vears are practically ALL the cash outlay you
will have, ag your orchard tract should meel all _pgjvmﬂsfuﬁ;:g
diee while in commercial bearing period and vizld vou a hand-
some profit besides, Our reservation plan provides for inspec-
tiom of the land by vou, and your monay baok if dissatisfied.

INVESTIGATE by using this coupon TODAY-

BITTER ROOT VALLEY IRRICATION CO,
849-855 First Mational Bank Building, Chicago, U. 5, A
Robert 8, Lemon, General Sales Manager,

Piemar send pue fudd Qi formiasion concerning your Kiverview Orchard
Tracis cn Bigker Bowe } wdfey.

Name —

Kireef Wo. or Kurad Kvnlr.

Towm SEUE c—
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This Man [s
~ Making Money

.- Business
Keops Coming |

__.—"

T hae

Now
Mooy
Mk ing l 3

Prut 1
Yourself

Whery This
Man Is

W This )

s read:.r to coin money,

Repair Tires at Home.

AUTO-

TIRES

Be first to enter this new big paying
business in your town. Open your
pockets. Let the dollars pour in. Act
quick. Every auto sold means more.

tires to mend. Automobile business is
growing f
repairing. Punctures and blowou
{ are common. Tires need retreadir
=y and vulcanizing. Something going wrong
.‘r ) all the time. Thousands forced to buy new'
tires because they can’t get old ones fixed.
Think of the old bicycle daﬁs—reuair shops on every
corner — all making money— busy day and might. Autos
make same proposition over agam—nn§ t'&n times hI.E'E&I'
| and better. Users of Ha 'E‘Dﬂ:ll' Planm are,
“ making big mone Juhnsun, Tex., writes: " [ made as
high as 318 profitina I.:r. * Another man who bought ant
September, 1911, writes he has cleared over $3000 at's
going some! Uperate a plant as side line in cannectmn
with auto business — ﬁamge or as an independent business,
Find neighborhood where there's a bunch of autos — get all |
the steady huamess besides transient work. Experience
unnecmm? You learn quick. Simply follow d.lractmns—
ractice a few days on a couple of old tires and you'll be -
Business comes fast and easy.

Young men!

and boys re-

\' A

]
Bunc \ .

. of Tires
L Wil
Make
- Saveral
. Dollars
Praofit /

i
1

pair father’s tires—get money he pays garage man.

Get the neighbor’s work.
Auto owners — repair your own tires — save money — pay for your
e have outfits for home use. Anvhow investigate. Send today for catalogue. See the wonderful

college or to start a arage and repair business.

outfit in short time.

Make money to attend

possibilities in this marvelous field. Learn of the enormous money-making opportunities in this fascinating new business.

HAYWOOD TIRE & EQUIPMENT CO., 632 N. Capitol Ave., Indianapolis, Ind.

THE FEILBACH LIMITED

Here’s a Lighter,
Stronger, Faster
Motorcycle

Bpoed, comfort, quality and all that the term “Limited™
airnifles in ﬁmnert.llmw. with railway travel = embodied In
this newer, stronger, faster, easler riding motorovele—ihe

Feilbach Limited

a new departure in motoreycele construction., Tts many
g]:u:u;'ul.l fentures, ine [1:|r.|.lng]'ﬁni; Wheel Base, Spring Fork,
Bpecinl Beat HSupport with ]A'rllgll:uihnu.! hprlngs and its

neat.. trim, graceful appesrance appeal I" 525{'

inatantly to the motorcyele enthusliast.

You will m*ﬂ‘r renlize what maximum mntnrt‘t'r]? Com-
fort and q‘. ality mre until you see and ride the Feilbach
Limited.  Whatever ron do, don't buy a motoreycle beforoe
rou get details of the Feillneh Limn-url Write us today
for Folder A. Agents W,

FEILBACH MOTOR CO.

1248 Holton St. MILWAUKEE, WIS,

ilar transactions will likewise be affected.

The Orr bill, which foreed the insurance l..u:ll.lp'\q.u]g_a
to this unusual action, was enacted in the closing hours
of the recent legislature. It makes it a felony to con-
gult any rate hnnk. schedule or other guide in quoting
rates on fire insurance, or to have any understanding
or agreement which tends to increase the price of in-

o $40 Motorcycle

We have the largest line of |
new and used Motorcyles in
the country at the Jowest
prices. We also have a thor-

== == gughly equipped repair de-
partment and are in pusmu:n to furmish repairs for any
machine. Send us your machine to be overhauled. We
pav cash for second hand motorcycles. Send for Cafalog.

HARRY R. GEER CO., 888 McLaran Ave., 5T. LOUIS, MO,

Motorcycle Supplies

We Make the Price

1 To get our latest book FREE, give name
of vour motorcycle. This is the most com-
plete exclusive motorcycle accessory catalog
a| ever published. You can’t afford to be
without it. Address us today.

.@ KANSAS CITY MOTORCYCLE SUPPLY Co.
2= 5l 1501 Grand Ave. Hansas C

pRIDER AGENTS WANTED

o each town to :iriennd ¢Iillhltﬂn§:ﬂ!13 model, FP‘ru:

012 boucs 9 10 to

lﬂlfl n:&lﬁr—ﬂﬁkes and Pﬁéﬁlurﬁpmf lr:ﬂ.

AL SR LA 70 $12
100 Second-Hand Wheels

i g i 83 10 38
w: quval withou! a cent
42520010 Days® Free Trial
: TIRE conster-brake wheels, lamps, and

MOTORCYCLE.
SUPFPLIES

sundries, &alf wsnal prices. I NOT
BUY till et our catalogue and offer, WFrife wow,
MEAD CYCOLE ©0. Dept.M108 CHICAGO

Plense Mention Popular Meochanics
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e nly ratia Light

for Motorcycles

Prest-Ok-Lite is the only lighting s!ﬁtcn& that malice

night ridmg possible, pleagant and SAF

The ready-to-use gas costs no more —usually cosy
lezs —than the carbide a generator consumes.

The first cost ia lnw[]:-ﬂ! 1], Prest-Oh-Titenever geta to b
second-hand, and is alwaysa READY CASH ASSET.

You can easily afford it. YVoucannot afford tobe with-
pntit if vou ride at night.  One aceident might cost you
maorethan years of Prest-0-Lite service

Easily attached to any motoreyele,. We will arrange
for immediate exchange service for anyvone, anywhere.
Zeeany motorcycle {or automobile) dealer, or write us,

DON'T ACCEPT AN IMITATION!

The genuine Prost-0-Lite, when emipty, can e immediately
exchanged jor a ll one, ANYWHERE ARND ALWAYS.
[ viuliations canpof.

The Prest-0O-Lite Co., Indianapolis, Ind.
Rrunch offican and Service Statlons Exchange Agencies

in all princhoil elhs,  Charging
pll.'mrs Hl all parts l.':li the coanisy. El-‘ﬂﬁ"ﬂ.'ﬁf.r‘e

Uée This Camera
10 Days FREE

Don't send us a penny; merely send your
name, address and occupation on coupon below,
and the new Naceo Film Pack Folding Camera
will be sent to you by Parcel Post. Try this
camera for ten days, see how splendidly it
works, note the new method for inserting film
pack—no hinges or springs to mar the film and
allow light to enter. This camera is made with
Meniscus Achromatic Lens and Uno Automatic
Shutter. It takes pictures 3% x5! in.— post
card size; a real pocket camera—outside dimen-
sions 414 x214 x6% in. Loads in daylight—no
dark room required. You can use the camera
for pleasure or profit—take pictures for making

surance. The prineipal iz made responsible for the act
of the agent, and western managers of fire-insurance
companies in Chicago, or company officers in Hartford
or New York, can be extradited and held for trial.

The maximum penalty is five years in the ?enitemiar;.r
and $5,000 fine. The wusual presumptions of innocence
are taken away and the accused is required to elear
himself, while the accuser need not set up the time
or place when the alleged wviolation took place. The
property of & company found guilty can be forfeited

|Morgan Gas Lighter

Agents wanted everywhere
‘|to handle this Specialty.

LARGE PROFITS
Increasing Demand. Send
for Territory and Sample,
B. MORGAN, Bellevue $t., Newpert, R. I.

2 imaers $1500
e YV $1975
oo sfeep.
sand I'::ﬁdeep? glg:weig $2650
JACKSON AUTOMOBILE CO.
1301 East Main St. JACKSON, MICH.

eeeoor GARAGES

— . - For Automobiles and Motorcycles

\ $30 and Up

Easy to put up. Portable,
- All sizes. Postal brings
latest illustrated catalog.

THE EDWARDS MFG. C0., 320-370 Eggleston Ave., Cincinnati, 0.

Adv. Copyrighted

money, or for fun or study. It is a great
pastime and a liberal education.

If at the end of ten days, vou find that it is just the
camera yvou want, send us §2.00; then send us §2.00 a
month for 5 months—$12.00 in ail. If you do not want this
camera,simply return it at our expense. You take no risk.

This is the Greatest Camera

Offer Ever Made in America

The Naco Film Pack is a National Camera, covered
with fine walrus grained leather ; the woodwork is ebon.-
ized, making a beautiful contrast for the nickel-plated
trimmings. The National Camera Co. is revolutionizing
the camera business by its great offers, and here is one
that you should take full advantage of. P L Ll

Special Film Offer & H":TI:E'::.EL
You will need a pack of ilms to try out this r‘t lmt.. T “.:

camera and we make this special offer : Send -

us §1.00 and we will gend you a pack that '..."‘ Sxpd me for 10 days’
will take 12 pickures. Aler you have » free trial your Naco Film
taken the pictures, send the films to us 'c‘ Pack. 1f I am satisfied with
and we will develop, print, and & it, T will send you £2.00 as
send them to you without amy o first payment and then $2.00 a
additional charge. Fill outthis  # month for five months. 111 do
coupon today, and try the i
wonderful Naca Film Pack -
for ten davs free, We ¥
will sond it w0 you pre. o
patd—you take no risk. #

NATIONAL CAMERA +*
COMPANY, o*

it wish to keep the camern, 1 will

return it to you at the end of ten days

at your expense, (1 enclose §1.00 for
your special film offer. )

& TRANE - bswie painas

901 Locas Ave.,
5t. Louis, «*
Mo. *
"l-
‘0‘ CHOrUPAT O e s wwa s s s ra s s assdea ke annnansasenss basmesneninant
T hasten shipment, send two business relerences.

7 L L R e T T
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The World’s Greatest

Motorcycle

A better motorcycle cannot be
built, a fact well worth investigat-
ing — fact open for investigation
and comparison.

THREE MODELS—ALL LEADERS

All Chain Drive and THOR Positive Free Engine Clutch.
ﬂﬂ!: 13*% ; E.PF. ginlie. v B ER25.00
el 13- P, . 240. s
Model 13U 7 HP. Twior oo 29000 A
ull particulars and
AURORA AUTOMATIC MACHINERY COMPANY complote specifications
1307 Michigan Ave. CHICAGO, ILLINOIS mailed on request.

Anenicay | ~fowTen Days’ Free Trial

} cycle we sell. Wult Hlﬂpﬂuﬁ
s, and trial mhu'm: the U, 5. m?m:frrf.rm
after using it ten

.. SIE. naﬂ.ﬁ- with the hlc-r:
) FACTORY PRICES 775z oy =2
i

812 H. P. Chain

DRIVE TWIN
e .u,r;lrscrunlllm receive our latest Art Catalogs
&:ﬂéﬂ;ﬂglw hlﬂl-"!'ﬂ and tmﬁﬁﬁi}:}m OUr e
EAGLE MOTOR G0, f i £ %0 ~tite & posial
{P.M.) Brockica, i |T III Y EIISTS cverything will b unt]r‘:s
Mass. E by return madl. You will pet much waluable In-

Iurmaﬂ»un. Do Mot Wait; write it Now §

Build 2e5Eo0: Motm S S

Side Cars two parts. Four s
models to choose from. Send

to the state, and treble damages are allowed any person
who holds himself injured by any viclation,

As there are over 10LMN) agents in Miszouri the un-

for Catalogue and terms. mte.nhm;mlfacl "lu:ndmg‘hm :'1.1:1'-:-33(* l‘m.:E cost of in-

surance’ of any one might subject to a five-year term

AGENTS WANTED in prison the :';:rt'sir]r_'i::r of his company who did not

Baxter Side Car Co., 119 Broadway, Cambridge, -ll'-l_-J even know there was suell an agent. It is a violation

N—
HENDERSON

DAYLICHT
BY NICHT

4 cylinders, 8H.P,,
free engine, chain drive, 325
Tandem attachment complete, $25

If you haven't written for the new Henderson
catalog or called on the nearest dealer to

The most popular lamp on the market,
Riders whe want to see all of the road at
night, use the “SEARCH-LIGHT”—it is a
handsome, dependable lamp, burns gas and malkes its own
gas. Won't jar out. BRIDGEPORT bicycle pumps are
bews, (et one of these pumps and a4 ** Search-Light.”

Ak your dealer.  HWrite for illustrated cataiog.
BRIDGEPORT BRASS COMPANY

P. O. Station K
Bridgeport, Conn.

_—

-'l.

- i
____._/ b i

see the machine— our advice to you is to
delay no longer.

Even with our output greatly increased, some
men will not get a Henderson this season
unless they act quickly.

Dealers are urging quicker deliveries of machines

already sold, and are clamoring for more than
their original allotments.

Tt is just as we predicted — that the Henderson popu-
larity would grow and grow.

Send ws your name for the catalog
and the nearest dealer's address.

Henderson Motorcycle Co.
1158 Cass Ave. DETROIT, MICH.
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Smart Men Wanted

$5 to $10 a Day
For Men Who Can Talk

Smart men, clever talkers, good ~Just Like f""t:j
mixers —send us your name and & o
address. We've got a truly wonderful LR
proposition for men like you. We H\‘gt =04
start you in tailoring business, furnish }
evervthing, back wyou to the limit, EJM--.,I
Hustlers make $5 to $10 a dav.

Be a Money-Maker!
Look Prosperous!

Don't be a slave on small pay.
Kgur oW I:mss.l ﬁake money fast and easy.

ix with prosperous people. Dress in the [
height of style. Our men are pointed out as
top-notchers, winners, envied by all.

Grand FREE Outfit=
Write for It Today

This big, wealthy tailorin
r_-xpense to start you right. Furnish Grand Free
(}utﬁt handsome color plates, elegant cloth sam- [}

t&lﬁe measure, complete instructions and
s.cllm elps — everything free, No money or & &3
expermnce necessary. Just write.

Start a Fortune in Spare TII‘I"IE

You can do it. Whole time or spare time. For 20 vears
this company has been famous for making the swellest, best-
fitting, longest-wearing made-to-measure clothes. (15]

Write today for Free Ouffit.
THE PROGRESS TAILORING CO. Dept. 206, CHICAGD

to do anything “which tends to lessen competition,"
so that a company manager is_ guilty if he tﬁ.:m*:. one
of his agencies for any reason, since that tends to reduce
competition,

The insurance companies hold that it is impossible
for them to do business with safety under such a law

$15.00 T0 $20.00 PER DAY PROFIT FOR YOU!

Hera is yonr chance to in business and make BIG
MONEY this summer. N0 knowledge or alper
fones in phomurnﬂnr required. -
direct on POST CARDS or TIN 'I"I’l'l'.lwil.hnut.

the use of plates, negutivea or dark room,
Develo toned Bnd fized in one solotion,
and deliversd on the spot in ONE MINUTE. Don't
miss this opportunity to dependent.

COMNCErn spares no |

o in
Writa today for our new catalogue and price list.
JAMESTOWN FERROTYPE COMPANY
Dwapt. 146, 1113 5. Halsted Sweet, Chicago, I,

The only substitute for diamend showing & magnifi-
cént play of color, Cuts glass and resists fire and
acid tests. A na gem mined only in Cevlon,
superior to white sapphire or topaz. Guar rteed
satisfactory at one-twentieth the price of diumond.
Mounted in solid gold and platinum. Bent free for
sxamination, CUatalogue and * Facts About Gems '
by Prof, (s, M. Butler of the Colorado School of Mines, mailed free.

THE Z'IHDGH GEM CO., 428 Boston Bidg., Bmlll COoLO.

Let Us Send You The New
Edison Phonograph

1On FREE TRIAL

Wewillpend the New Edisonright to

J for a free trial. Your choice of ootfits. $2.00

" a month now pays fof a genting l-..dsu-an Phon-

ograph at Jowest Roeck-Bottom prices and

wlthaut ewn interest on monthly payments..

f for our beautiful Free Edison cat-

alui: Just write on a mtal._"}‘lmm send me

your Free Edison Catalog.” Then gign your
oame and address, Do phis foday.

Babson Bros., Edison Phonograph Distr,
119X Edison Block Chlcago, Ul

167

Typewriter Sensation
Dollars a onth

Buys a
genuine
Standard
No. 2
SMITH-PREMIER
Typewriter and at
$72.20 less than the manufacturer’s price. I

Never before has anything like this been
attempted. Dealers get $3.00 a month rent for
this make of machine not nearly as perfect as

the one we will send vou, and you pay only
TWO DOLLARS A MONTH AND OWN IT.

Send the Coupon and We Will
Ship You This Smith-Premier
Typewriter on Approval

When the typewriter arrives, deposit with the express
agent $7.80 and take the typewriter three days and try it.
If you find it to be the best t}rp-ewnter ol ever saw,
satisfactory in every respect, keep it send us $2.00
each month, until our special price of S?..? 80 is paid. If
vou dnn - want to keep it, return it tothe express agent,
and he will give you back vour $7.80, and return the type-
writer to us. e will pay the return express charges.

You won't want to send this machme back after you
have seen it and tried it, You can't imagine the perfec.
tion of these machines till you see one, and the price is
$72.20 less than the catalogue price, and it is
guaranteed just as if you paid $100.00.

Perfect machines onl numrlute ontfit, not
Ing extra to buy, no strings of any kind to th
offer. Justthink o l:u;ring such n tfparwnmr:lar ®7.80 dnwu.
and 8200 a month. Thousands of people have paid ll!hll}l] caah
for Bmith-Premiera It's standard; by many considered
the best typewriter ever built. A key *for each character, so
each character is always the same; & type brosh for l:lmminn
the type built into the machine the til ilting carriage Mniu
to you with tools, rubber cover, nwr‘rthmz ready.
beantifullv, It's wnmirrl‘ull; simple and s!imn.ii. 1t wlil lu‘.’.
n lifetime, TIsoldasimilar supply of these beautiful machines
about a yesr ago to everrbody s satisfaction.

Only 200 orders will be filled on
this offer. Act today to be sure

The eoupon’states the termsa Fill it ont, send it now,
today, You can’t lose, and it's the greatest economical type-
writer npportanity yon will over have.

Lty CGUP‘OH .

HARRY A. SMITH, Depl. P,
No. 180 North Dearborn Street, Chicago, IL

Ship me s No. 2 Bmith-Fremier f.o.h. ('hfm:gn. a8 described
in this advertisement. I will pay you the 220,00 balanceof the

ecinl 527,80 punhaaa price, at the rate of 81, 'I:I{Ilpurmont
'1 @ nt.lg} tu rummu in you until fully paid for. in nndor.
gtood that T have threa daye in which to examine and try the
typewriter, If I choose not to keep it I will carefully repack
it and return it to tho express agent. It Is understood thoat
you give the standard gusrantee for one year.

Y R I R ey PO

i
4

B 2 L R T T T T L T T T e T

Shipping Poitesccssrssnrnsnnnnrnrarsrrrastaner rans s rsnaanas

?-II"-II-'-."-"’“ LLE L]
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AGENTS/NEW BUSINESS JUST OUT | AGENTS

DROP THE DEAD ONES. AWAKE! START WITH THIS NEW

ﬂiﬁg&g INVENTION, THE 20th CENTURY WONDER ) mﬁ# ﬁﬂtﬁm S
YOUNG OR OLD | O e B e, s romey-hack guarantce " | MAKEMONEY HERE | J

NEW BUSINESS The Blackstowe Water Power Vacuum Massage Machine Start Now—T

e q\ g For the Home, No Cost to Operate. Lasts Life-Time T 7

; .‘K No Ijnmhletltion, New Field, New Business. Price within

reach of all. That's why it's easy to sell. Endorsed by Ddoes=

15 tors and Masseurs, Hemoves Wrinkles, roands oot an

i partof the face or body, brings buck Nature's heaunty. Almost instant @)
# relief can be given all kinds of pains. A demonsiration conyvinces

H the most skeptical person. SBales easily made.

x On! What Others Do, So Can You. )
d Parker writes, sold eight machines first ﬂur. Margwarth, save, I 18
W nm makinge £10.00 per day. Schermerhorn, eight dozen machines first @
| month. affer writes, am selling four out of five demonstrations
¥Yaughn, orders one dozen, four days later wires “ship slx dozen by first
presa”  Lewlis, sells four first hour. Men, women, everybody
makes money. Noexperience necessary. Protected territory to active
% workers. We own al ntent-a-; Big k entitled, ** The Fower and
Love of Beauty and Health '* Free. Investignte now, today. A
ostal will do. A big surprise awaits youn. Address,
LACEKSTONE MFG. 0., 711 Meredith Bldg.,, TOLEDO, O,

oday

Operate Your Own
Electric Light & Power Plant

out the country needs =
show cards. You can earn .
big money writing show cards for small

Rissell’s Show Card Writers’ Outfit consists of [f

| seven liguid colors, brushes, pens and specimen M

| of alphabets with instructions necessary to learn v
this fascinating and profitable profession. With [

| our outfit you can lezrn to do this work in your §
spare time, and it costs n:nt%' $3.75 complete,

| to any part In U. 5. Proprietors and

| clerks in small stores cin write thelr own cards. [

I We puarantee the outfit to be perfect in every
| respect. Everything ready to use. Send in your

| order to-day.
J. G. BISSELL COMPANY,
_ A Fairbanks-Morse Electric Plant furnishes | Dept. B, 49 Bar
light and power at the small cost of generating I — —
current. (ives a clear, restful light and does not and that their action is not intended as revengeful or
burn up the oxygen as do oil lamps and gas. retaliatory.

They declare that, “While we kecnly desire to do
business in the state of Missouri and to extend to prop-
erty owners therein the protection of our policies, we
ANY ONE

Lo menta

Absolutely safe; nodanger of fires or explosions.

Electric power can be used for running fans, operat-
ing pumps, water svstems, small printing presses, coffee
grinders, 542"\'|'jl'|-|-'-‘.’ machines, wvacuom cleaners, etc.
Engine can be used for water supply or driving light

calculations. For General Office or

machinery.
CATALOG NO. 449UN Personal Desk, Ower 60,000
; e in use—mostly sold thro rece
fully describes 50-light outfit shown and other plants ommendation. Guaranteed—
up to 500 H. P. Write for copy. money refunded if not satisfae
. tory after 10 days trial.
Fairbanks, Morse & Co. M e o i
900 S. Wabash Ave, Chicago, linos or order direct. Agents Wanted, S
I Oil and Gasoline Engines, Electric Motors, Pumps, Water Eyztems E. Gancher, A.A M.Co. [
119'W. Broadway, New York

Mr. Sensible Inventor:

RIGHT NOW, before spending any money or
running any risks, get the benefit of our 25
years’ experience with patents, WRITE NOW.

BENJAMIN AND BASSETT

Patent Attorneys and Mechanical Experis
Providence Savings Bank Bldg., WASHINGTON, D. C.
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GENUINE

perrecT.cur W IRIYINI IN U D iwporrer |

'\Hf i5 the result of our 34-year effort to eliminate every mid-
Thlﬂ LOW'EEt Pﬂﬂ& n tl'lE Dl‘l dleman between thc‘t‘l:;mt{ rdam diamond cutters ?:nd you, Our W
enormons sales ;ungtlfy our adding only the barest smallest profit to our own importing-cost. Our mail-methods, cash buy-
ing and ';e‘hnp; keep expenses and losses out of our price! Hence, our price $97.50 per carat—f50 per carat [ess
than any jewoler can sell! We ship any diamond and mounting you select subject to your examination ON AP-
PROVAL at our expensz and risk! Not one penny need you pay or deposit to see, compare, fesi our dismonds!

1-10 i-102 -
1.2 carat _1-104 —
A Few Examples of BASCH Prices: : 4

14 K. solid gold engagement rings, £3.75. This and all other mountings _riced at aciuel manufacinring cost! %
-4 enrat Price complete . Price tnmpam 4 / v
6T 50 I-m[..Lgc.t]ia._..,...1..........512,nu =104, Mecdia . oo e i e s 2 .e./- .

1-102. 14,:: B e T R =105 S5 dig . oo iy 60.00 & -
O 1=103. . Fyc. dia. . e O S s R asnu I-100, 413 kb SRR 71.25 / =
1zt | With every Dmmnnd we issue our Written Legal GUARANTEE TO REFUND 4'/

THE FULL PRICE IN CA'S less 10% at any time within two years; and accept any dia- .e..
mond at our full pric: IN EXCHANGE, at any time! We /

certily the caral weight gquality, and valuz of every diamond. No equal protection has ever been ..;5 "

offered to the diamond buyer by othera] Investigate this feature before yvou buy another diamond! /

12et. | 104 -page De Luxe BASCH DIAMOND BOOK FREE' ‘b{u /

G-color art cover (worth framleg), thousands of beautiful illustrations of the latest

styles In Diamond Platinuin, Gold and Silver Jewelry, Watches, Silverware, Cut

Glass, #1e.  Explains BASCH Impurter’s Prices.  Maoney llack Guarantee and free in-

speection shipments, Posts you on DMamond Values; enab.es you to Loy dianoends intelligently, Wrile Now? .hﬂ‘ z?b

L. BASCH & CO., 2ANON. Dept. (247, smte}r;eif?a‘“f/ IIE[!L i s i

p His{hiragoe. Ml

we cannot transact business under the harsh and u:1

lumbing Outfit
-
u=ual prmlsmni af this law w;thnu:l 'htl:llrg in _}cﬂpn]rdér 0dern P “mblng “ l' S
prosecution and conviction, even though, as law-abidin
companies, we should cnn;cjcntlnuq]}r cI;L!r_a\-or to ubc‘} al sln and 32“ Saﬂ“gs
the law in letter and in spirit.” - - ‘“'"'1 These handsome high-
The companies will not allow agents to cancel and - grade plumbing fixtures

rewrite hefore J\Eﬂi 30, policies expiring after May 13, are furnished complete,
s0 as to carry them for a long term, or to write any guaranteed and sold
Bbusiness taking efféct after that date. direct at wholesale

rices, saving all deal-
$18.85 for this $28 ., Ez;:::ﬁ“ffi:;ﬁis
Porcelain Enameled,
Roll Rimmed Sink "'"Em

free with any of these
Long hack and enzmz[rd drain board, All fn One Plece

are, nevertheless, regretfully compelled to conclude that M

outfitsso that you can in-
stall it yourself, without
helpoi high-price labor,

20 jn. wide, and 52 in. long. Price includes faucets snd o 35.00
legs. WRITE FOR CIRCULARS AND PRICHS,  Large | . Bshﬁmmm:%.ﬂthnt{ﬂﬂlt h urt,llll:' -------- ’ 8.50
ﬁl‘nn":'k Plumbd and H:;'Ilng Supplles at Wholesale Pocu tie Waber s:'“m ile 40.00
to Consumer at Lowest CES, ma S X
=5 vears at same address Bathroom Owtfit: Whit= porcelain cn:mt!, heavy cast-iron Hath
JﬂﬂN HARDIN C0., sss5 Cottage Grove ave., Cllll‘}ﬂ.!]ﬂ Tl Weth Bisn: White enimel pver heavy tast-iron, with canceled

hangers and clioice of wall or idloor connections. Toilet: Vitreous

COINING china with cak sear and copper-Uned tank; all metal parts of outfit are
A G E“ Ts “o" EY heavily nickel-plated.  §35 coanplete.

Shower Bath with Curtaln: Complete with nickel-plated raln-

SELLING YALE SPECIALTIES shower head, ring, cunaln attachments, and rubber tubing. It is casily
Every home or place of basi- nid instantly anached of detached. $8.50.
ness i proapect, Ti-'“ "“u“"“‘;;‘ Water System: This outfit includes a hlack steel tank, 145 gal.
— most profiteble, oasy =ell- capacity, 254" brass-lined dogble action combination air and water pump,
ing, BIG MUNEY mokin and all pipe, fittings, valves, mﬂn. cic,  §d0.

JI.LL or PART TIME
Experience not necessary

propogition ever offered I L il descriptiona of
FTaruum Cleaners, Pariable Gasoline sk Paating: & H!l.-u'uj as
Lamps, Irens asd Kighting Svstems. an Bﬂ“ﬁ pum mﬂd s, Send I.t .

Exelusiv r ri
. oxcluive terrliory,  Write todur. | | ooy wre 8 SuPPLY 0., Dest, D, 236 W. 20 St, NEW YORK CITY
CHICAGD, ILL., U. S§. A.

Two Guns in One— fi=

¥ Upper barrel (rifled) shoots .22;
lower barrel (smooth bored) shoots 44 shot or
ball. Lengths, 12, 15 or 18 inches, Fits you for

larﬁa anri small game or inexpensive tarmet pra::ﬂt:i! Stock foldsup
hoolder holster furnished itro-Bolvent (il for
NAmE up-url‘.ln.[ goods dealer, Bend for catalog of Harbla 8 B0 Outing Bpecialtioa

MARBLE ARMS & MFG. CO., 578 Delta Ave., GLADSTONE, MICH.
Bucressor to Marble Bafety Axe Co
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LYON & HEALY’S OFFER

@W\ A $50 Cornet for $30

“y We would like to have an opportunity to submit one of our new
I American Professional Cornets, price 330, in competition with any
850 Cornet in the world. We pay the express charges both ways.
You cannot possibly lose anything by allowing us to send this in

< strument to you and we feel very certain you will save an even $20.

)/ The same extraordinary value is presented by our American
7 ry P : .
/' Professional Trombones, Mellophones and Baritones. Write today
for our big Band Catalog, containing 500 illustrations @md lowest
prices on good Band supplies of all kinds, including uniforms, etc.
may be arranged. We have a new offer which we would like to place in
Eﬂ!Y TE‘I"I.'I.'I.S the hands of Ewenr band leader and teacher., Write today and we wil
also send you a copy of our up-to-date Lyon & Healy Band Herald ( free.)

Lyon & Healy Band Instruments — America's Standard for Fifty Years
LYON & HEALY, World’s Largest Music House, 29-43 E. Adams St., Chicago

= —

Pictures that are Worth Money

'w - ..f g - L "
are those that show lines of detaily
B

that the u'-ta__a:m\ not grasp and re-
taing ) he picturcs snappéd with

GOERZ LENSES

recird soops Vel can oo b pered

mckoms Thal irassguere #nd Gre Sone Frner-
ever,  That & why CGeerz Linses amd
Camwras are a0 wnbehy osed by special
Ceorrumpindnis, mind prodeisdimal phe

17-Jewel “Illinois”

20 YEAR GOLD CASE

Here's the greatest watch value in America.
the new 16 size, 1913 thin model—17 Jewel
1llinois movement in o guarantesd 20 Year
old Oase. 1 koow that it is so muoch better
than anything your local dealér can offer
trh“;-'[lw Illas-m:]l:’: it ko yvou absolutely s ?5
rea for BYE
trial. 1f you want ONLY —_—
N e Tl ey payments of
t s rn
BE.TE-{!:.'h. ]P}':lu’vgﬂ:’!l:thin Ftafﬁ I:ﬂ'lP..- hest

C+'P. Gaerz American Optical Co.

) ™ 3390 East J4th Sirect, New York

PO 0 Y T R A wiatch you ever saw for the money send It
bl e o il i prmlOry back, No notes, no interest, no security. Send no money—
e Ve th comers v e oW, just vour full nnme and ﬂlldl:i‘ﬂ and state whlvllil you want,
4 ik EH open fuce or hunting case, plain or fancy engraved ;
D'I.EI' BEH'I;R ?HALEHSES ﬂ.ﬂd Eamm Don't invest a singla dollar in dismonds, watches, or jewelry
will_be sent_to you for the ushing of any kind until you get our cetalog, prices, and terms—the
. e moet liberal offered by moy retail jeweler im the world

RYER JEWELRY COMPANY, 3iSa5 Siry. hio.

JUBILEE SELF-HEATING FLAT IRON

Best in the world —one replaces the stove and 3 or 4 of the old flat irons, Heat regulated at
will—easy tolearn. Does beautiful work — thousands in use, Fuel costs 3c for 10 hours.
CGood seller — Price reasonable.  Agents wanted, men and women. Booklet free,

JUBILEE MANUFACTURING CO..14th and Howard Sts.. Omaha, Neb.

KEYLESS PADLOCK

No knobs to turn—no clicks to count. Press the but-

W, tons and it flies open—40,000 combinations _gmihl-a.
J il dark as in light., Solid brass.
W4 Operated as easily in dar i Sa on Btgbt

? M E;rgn:pﬁllinn.
Y/ workers, Write today. Address
American Keyless Lock Co., 653 Jackson Blvd., Chicage

Sample free to

INGENIOUS RUSE OF PARIS POLICE—The
methed by which two policemen in a suburb of Paris
caught three thieves has gone the rounds of the European
press. The two policemen met three suspicious char-
acters, who dropped a heavy sack and ran off when they
approached. Both policemen ostentatiously climbed into
a passing strect car, but got off im_mi:dmtf v and returned
to the sack, They emptied it of its contents—a number

SLC TN AL

DHMrect from Factory to Home

White mk, all honestly made and beaitiiully finished (8
fumed gak or vour choice of sight other -
Anishes, ﬁ]l.ipp-l:tl direct from our Eic.
tories in sections. Youn save half the
treight, the double profits, and

AFew Minutes' Work Saves You 157 o 50 &
Mo skill required 1o put the sections together—just a screw-

driver., On some pleces you can actually save a dollar a
minute. Is it worth while ?

Summer Suggestions
For summer homes and sut-of-door lving rooms wa
offer a line of Portable UNIT Furniture at
attractive priceés — willaw furaitice,
lightitg fixtures and porch furni-
ture. A card will bring
the Catalog,

FLESITURE

SAVE THE +IN-BETWEEN ”

Hundreds of splendid designs in Solid Quarter-Sawn ""‘:l

O T

PROFITS!|

A Year's Free Trial
Come-Packt Furniture is sold under an unconditional Goar-
antee. Live with it a year— give it the test of hard service

v —your monay back any time

Y you say. That's falr to you.
Liberal Discount if You Finish Furniture

You can save still more money if you fin i-*]'_th"-‘
furniture vourself—we give full instructions; no Pprevious
Experience hecessary; we guarantee satislaction. No other
furniture of so high & quality I offered at so low a price—
but, disregard the saving and you would buy COME=
PACKT on its ts alone.
A Beautiful Free Catalo
Tells all nbout the big flea back of COME-
PACKT and offers more than 400 s
prisd bargains in fine Guarsn
Farnitore.  Write todsy.
COME-PACKT FURNITURE CO.
G017 Farmwood Are, , Tolede, 0.
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$200 A MONTH

BE YOUR OWN BOSS

If vou wre making less than £50 & wesk you
ghould wreite ngto-day, Wecan help you to
weanlth nnd [ndependence by our plan. You
ean work when you please,
where yom please, alwaya
have money and the means
ofmakingbarrels moreof it.

How would you like 1o
start oat from home on a
comhined business and

leasure trip, stay at the
g&at. hotels, and live like a
lord and clean up E10
every day ¥ Work at amusement

ploces, erowded street cormers

% maonofecturing institutions, any-

: B W where and everywhere, tén

minutesd walk from home or on the other side of the globe.

Just pot 8 mochine up any place you happen to welect, and clean
up 10 above operating expanaes each and every day.

PAPER POST CARDS DI_FECT !

M roposition is the WONDERFUL REW COMBINATION
U.‘h.‘EE%.rL with which you can take and instantaneously develop
eleven entirely diﬂemnf stylos of pictures inclading Buttons, four
wtyles and sizes of Paper Post Cardsand six st vlerof Tinty pePictures,
Ev plate is mr:pnl without the use of films or negatives,
and is ready to dellver to your customer in less than a minute
after making the exposure. This REMARKABLE INVENTION
takes 100 picturesan hour, Everybody wants pictures, and each sale
you make udvertises your busziness and makes more salea for you.

NO EXPERIENCE NEEDED

Bimple instrocti each Dutfit and you can hegin bo make maney in
%&imllmpr:i’:nm ..fi:: "rﬁi"ﬂ‘i‘s’:’m o8 you. A tebfling investment will get this
ONDERFLIL !]I.!Tﬁ"l" for you and wou In n pozition to make $2,600 & yoar,

e otaly YOS own Do, write me to-duy an
Iwi X oend yo by Tetarn maell. full free il;lfumt% :rs-mgufﬁ;fv:ﬁnnz?? Ul
o e, oo, Sl o RS R S R T
L. LASCELLE, Mgr., 627 W. 43d St., Dept. 1033, New York, U. 5. A.

AGENTS WANTED

in every community., You can make big money
glli:gr{he powe 1 double action

WARNER E-Z VACUU!I:'IH b(e:LFANER

An easy selling proposition wit ral commis-

| =ion. any agents are making $100.00 a

w or more, Write today for our

liberal proposition. &

CLEAMNE 3

WARNER VACUUM LEANER CO.

Y LVANIA
VACUUM!CUPYTIRES

of stolen copper fittings—and one of them erawled into
the sack, the other hiding near by. Presently the thieves
returned, and, seeing the coast clear, grasped the sack
to carry it off. A revolver and hand emerged through
the mouth of the bag. The copper fittings were stolen
in a raid on a wine shop, and the thieves, in wrenching
them off, had allowed 1,000 gal. of wine to run away.

Grab’s Automatic Paper Fastener

Does away with elips and pins

Here it is at last —a porfect fastener at a reason-

s, able price —a dependable paper fastener that

= will soon save its own cost many times over.

o more pins —

o mora tienae losk

attaching elpa.
The Grab A

matiec Paper

Fastener

e Y i) ick-
- Egan ullrﬂt"d

ﬁ:fﬂt mechanlcally : i inadividonl
carton. Grab’s established price $2.50,
- DON'T PAY MORE. If your dealer ¢|-n|‘;..:nm1r

'_"inu with Grab's Famous Automatis Llener,
gend hin name £2.50. We'll sea that you got the LamEr,

VICTOR M. GRAB & C0.
mie MY MAKER | VO TR A R ey | DEALERS WRITE FOR
FOR SALESMEN CHICAGOD ILLINGIS QEANTITY DISCOUNTS I

A

alth? Take Turkish Bath at
o Home=0nly 2 Cents

Physicians are abandoning drugs for this new
treatment. 1§ your mind or body is tired, open
your pores and leel the rapld change in your
condition, at cost of 2c a bath, The Robinson
Bath Cabinet {5 the only scientifically con-
structed bath cabinet ever made lor the home.
Great 32 Book Sent Free—"' The Philosaphy
of Health and Beaoty.”" Write today. Agents
Wanted. ROBINSON MFG. CO,, 319
Robinson Bldg., Toledo, O.
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Deaf People Now

HEAR &

Distinctly!
Clearly!
Perfectly! ey

every kind of sound with aid of the lat-
est marvelous mvention the remarkable

NEW 4-TONE

Mears Ear Phone

The great, new electrical marvel for the
deaf. Perfect hearing at last! This remark-
able invention has four different sound strengths, four
different adjunstments, instantly changed by a touch of
the finger. You regulate the instrument by a tiny
switch to meet any condition of your ear or to hear any
sound=—low pitched conversation near you or sounds
from any distance. The whole range of hearing of the
healthy, natural ear is coverced by this new & Tone
Speciul Model Mears Ear Phone.

Special Limited Offer

Write at once for our Big Special Introductory
Offer on this new wonder. To advertise and quickly
introduce this greatest of all inventions for the deaf,
we are going to sell the first lot of these new four-tone
phones DIR from our laboratory to users at the
jobber's lowest net price.  This offer applies only to
the first lot finished—a limited number. Write today—
send the conpon—and you can save more than one-half
the retail price. A few dollars, payable on easy terms,
if desired, secures you complete relief from your afflic-
tion. But the jobber's price is confidential, Yon must
write for it. Do it now and save both wholesaler's and
retajler’s profita.

3 Wehavediscond inued all owr
Nﬂht&: American branch offices and
agencies, The Neio h-Tone Mearsis sold direct
From our New York office ondy.

Try it 10 Days in FREE

Your Own Home
Every Mears Ear Phone is sold only on Free

Trial. Ask about our great free trinl offer. Test this
amazing instrument on your own ears, under any con-
ditions of service for ten days. Nothing to pay for the
trial. The Mears Ear Phone is the only scientific and

srfect hearing deviece for the deaf.  Already 14,000
Single Tone Mears Ear Phones have been sold.

In The

i —

Send CouponNow & cqupoN
k s

For Free Boo & Mears Ear

IF you live in New York call at Phone Co.

our office for free demonstration.

The Mears Ear Phone book ex-
plaing all the causes of deaf-

& Suite 119X
& 45 W, 34th Sucet

ness; tells how to stop the prog- & New York, N. Y.
ress of the malady and how to &  Gentlemen: Please
treat it. Send the coupon at mail me, free and post-
once for Free Book and our yvour Mears

Em'cl,

: FPhone Booklet and partic-
nlars of yvour Special Intro-

& ductory Offer on your new

Mears Ear Phone & pimodct kv oos. o
Co., Suite 119x -

45 W, 34th Strest
New York, N.Y. ¥
Address L

Specinl Limited Introduoc-
tory Offer. Send at once.

Please Mention Popular Mechanics
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They Show and Name Every Part

= — _——

Latest Type
Six Cylinder Auto
Showing Model Unfolded

Series of 8 Lit‘hogz- apiﬁc Mﬂdéls

Automobile — Locomotive — Steamship ($han Price
Wireless Telegraph—Steam Engine—Steam |SOc Each

Turbine—Gas Engine—Dynamo Set of Eight
Size Unfolded 94 x 25 Inches $3.50 Postpaid

The illustrations (actual photographs) convey some idea of the great amount of accurrate detail

of intricate mechanisms shown by our models. It is impossible by means of these small pictures,
however, to show more than one set of flaps or folds turned outward, whereas, in reality, some of
the models are composed of as many as 14 different layers each showing some part or set of parts.

The ingenious way in which all the interrelated mechanism is thus clearly shown can only be
appreciated by seeing and examining the models themselves. The ease with which the detail may
be studied will be readily understood as by turning the flaps the models can be practically disassembled
and put together again. Each part is numbered to correspond with its name found on a printed key.

You can get more information about the construction and operation of these machines by use
of the models than in any other way. No detail is omitted. Everything is accurate and in true
proportion and they have the approval of the manufacturers of the machines represented. They
are not toys in any sense but are educational in character and worth many times their cost.

Invaluable for individual study or supplementary to school courses.

Reduced Prices to Schools Ordering Quantities

Atlantie Type
Passenger Locomaotive
Showing Model Unfolded

POPULAR MECHANICS BOOK DEPARTMENT

SOLE AGENTS 318 W. WASHINGTON STREET CHICAGO
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The Elecy rical

Eno;

neer's Iiumll;umk

Mechanies’: Tables;formulas; measurements; belting; me-
chanical powers; hydromechanics; specific gravity; strength
of materials; shafting; boiler design; care of boilers; power of
boilers; chimneys; exhaust heating; machine design; machine
tools; slide valve; pullevs; horsepower; cylinders and steam
chests; pistons; gearing; dynamos and motors; batteries;
transit surveying; curves; radii and deflections; earthwork;
trackwork; etc. Contains 330 pages and 174 illustrations.

Electrical Engineers’: Tables; chemistry; mechanics;
electricity; electrical units, symbols and tﬁuantiii-.-s; physical
and electrical properties of metals and alloys; wire gauges;
magnetism; dynamos and motors; armature winding; electri-
cal batteries; alternating current apparatus; alternators;
transformers; wattmeters; transmission ; electric lamps; wiring;
electric heating and welding; electromagnets; controllers;car
wiring; etc. ontains 414 pages and 238 illustrations.

Chemists’: Definitions and fundgmental laws; atomic
weights; pressure; volume and temperature of gases; weights
and measures; specific gravity; hydrochloric-acd, mtne-acid,
and sulphuric-acid solutions; solubilities of chemical com-
pounds; heat measurement; gqualitative analysis; special tests
of acids; general table for analysis; classification of rare
metals; the spectroscope; nitrogen; blowpiping; determina-
tion of gold and silver ores; methods of assaying; composition
of alloys; tables; antidotes of poisons, ete. Contains 332
pages and 11 illustrations.

Other Handbooks Now Ready

Automaobile Plumbers and Fitters'
Air Brake Poultryman's

Civil Engineer's Farmers

Steam Engineer's Textile Worker's

Telegraph and Business Man's
Telephone Engineers® Bookkeeper's

Mariners' Stmng-ra?hers and Corres.

Coal Miner's Salesman's

Conercte Engineer's Advertizer's

Building Trades Window Trimmet's

International Textbhook Co.
Box 872-F, Scranton, Pa.

Hand-

22 o

of Practical
Information

HEN the boss asks a puzzling ques-
tion—when an unusual piece of
work comes along—THEN it pays

to be able to put your finger on the exact
rule, formula, or bit of information that
holds the key to the situation. For it's
at these critical moments that the boss
finds out who is “onto his job"—who is
in line for promotion.

No books in existence contain as much
information in so small space as these
I.C.S. Handbooks. One book is devoted
to each trade or profession. They contain
all the rules, formulas, and other data that
vou've got to have right off the bat. They
are thoroughly indexed—any desired infor-
mation can be located instantly. They have
been compiled from the “Easy to Learn,
Remember, and Apply Home-Study Courses'"
of the International Correspondence Schools.
Every fact and formula is clearly stated.
They are indispensable helps to quicker
and better work., Bound in silk cloth

a L
they retail regularly for $1.25 each. e
LI

L] " *
Special Offer o B

W dgr P

For a limited time we will sell P 3
these regular $1.25 Handbooks, - 3 & ®
durably bound in silk cloth " T
in a convenient pocket size, . - .
at a price for each Hand- " B _35& i
bool of only— Al A *
& & 3 -

L] 2 &

o o L]

o0c ¢ :
R :

- “ﬁa y -

- -
A :

" 9& = # A *

& T S 2

. i L A

.- &é“d’. Gn@ ngp ;ﬁoﬁ . /;;-“‘}/f"uﬁ .fx/ =

- \? 4 S /; e RS ,::_Ii? &
.‘u“‘."““."'*“"'""'i*".:
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a tough, fibrous board — takes the place of both
lath and plaster and is used by thousands of
| people who appreciate an artistic, beautiful and
healthful home,

| It is nailed directly to the studding or ceiling
beams and will adapt itself to every kind of
interior decorating scheme,

THE HEPPES COMPANY, 4516 Fillmore Street, CHICAGO, ILL.

FROM THE RUSTIC SUMMER COTTAGE TO THE COSTLIEST MANSION —
| SO WIDE ARE THE POSSIBILITIES OF

UTILITY WALL BOARD

[T

It is made in various size sheets to fit walls of
different heights and ceilings of different widths.

No dirt—no litter —no delay in applying it.
No waiting for it to dry.

Less expensive than lath and plaster.

Write for sample.

MONOGRAM BELT BUCKLES

Are made-to-order buckles of the highest workmanship and art-craft,
Add an alr of disinction to your waist-line,

Prices in Oxidized Silver Buckles and Leather Tubular Belts.

Single initial buckls $1.50.
Two or three initlal buckle §3.28, Two or
three initial monogram buckle like (lustration $2.75.

Gold plating fifty cents extra. Alsosterling
P ailver and solid gold buckles.

. T"EE_‘-
RN
We give cholce of black, tan or gray belts. T vour dealer cannot
supply you, we will, In sending orders give actual waist measure.

SALESMEM —This is the ideal stde line, Write fur terins and
territory at once.  Our goodds sell themselves, are repeaters and make you
o steady income, W fumish the dealer with special display and selling
rack free of charge. Give references and experience.

FRESNO BUCKLE CO,, 114} Easi 9th 51, LOS ANGELES, CALIF.

Made From the Finest Sheffield Cast Steel

SWISS FILES

CARRIED IN STOCK BY

EDGART. WARD’S SONS
The Genuine “Dick” Files

Are manufactured at Esslingen on the Swiss frontier
and are celebrated for their superior guality and
uniformity of cut. All styles, shapes and cuts on hand.

SEND FOR CATALOGUE AND QUOTATION

EDGAR T. WARD’S SONS

25 Purchase St BOSTON, MASS.

DEVELOPMENT OF WORLD'E COMMERCE—In
the development of world commerce in the last 20 years
the four leading nations—the United States, Germany,
Logland and France—have made tremendous strides. {n
cxport trade the United States holds the record. In the
la=t =0 years it has overtaken England and takes the lead
with something like 2 1/8 billion dollars, with England
and Germany cloge seconds. The best idea of the devel-
opment of the trade of each country, however, is obtained
by adding the imports and exportz. Germany's advance

stvaas FLYING BOAT

Build this model. It embodies the latest
ideas in aeronautics. Concise Plans with
Building Instructions 25c. Other " Ideal”
lans; — Bleriot, 15¢, Wright, 25¢,
Nieuport, 25¢, Cecil Peoli Champion
droplane, 35 h:‘miﬁ;‘a::ixnulﬂ;g tm:;:lrl:i.‘I}l:UH,‘
"1&;#.'i|"ﬂ§|1nd el Au‘rmprrma Supply Cata of ,"n'.m i e

Ideal Aeroplane & Supply Co.,52-58 West Broadway, New York

Piamonds on Credit
20% Down: 107 a Month

Every customer is protected by
our written  guarnntes to refund
his money if hiz dealer can dupli-
eate our dinmond at oor price.
Write for lllustrated Catalog No. 1

JM.LYON & CO., 2,7 Yopus

Greatest Piano
Indeed th

Offer et L ey
i mot amasing planc offer evor made—s
I 'pi.l.;ﬂ of the EI\E‘-’HI’. m;m.uﬁm ﬁ'ﬂ:t.-l

| R vzt Drse ok Front Poope
) gt 1sioe A PODE WEERRARSIGHTR
O or st siytes  AbEpid YGRS S

l WING & SON (Est 1868), Depl 115X, O9th Ave & 13th St, New York, N.Y.
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Vanadium Steel Hammers
At Last

The Only Hammers Warranted For Life

$1.00 By Parcel Post

Urop forged from Vanadium Steel—the tough-
est stec] mate — tempered in oil, this is the
hammer every woodworker will eventually
buy. We attach a numbered guarantee to

* every tonl  Ask your dealer for and insist
on getting

- VANDOR -

Vanadium Steel Hammers

. No. 21% for Standard Werk, 1 d i ight
@ SIIQS‘: Ne. 22 dor Finushing Work, 13 ::::ﬂ ﬁ :3“
Absolute bite—will draw a heacdless nail every
time, Perfect balance and g1ip - hand shaved
hickory handle—hexagon £
neck and reinforced clav

If your dealer hasn't them
in stock send us 51 and his

name. We will send the
hammer by parcel post.
State which size vou want.

= T MRALERS:
Tl_muq- Lamrmars Ars

Van Doren Mfg. Co. S pactd in ndrcidoal

fieE . Hu.tllll.-ll- -:_'rldllii
piay fasel sent paree] pos

. Di’ﬂl-'mﬂ A o :qt||ur_1-‘|_ |_|r:11~.l "r'|-'|.:l[l.]‘.f1'|r ,!

Chicagoe Heights, 111 . spmiple Rnd Rl detatis

mevwns B pas you, !

—

has DLeen the greatest, Its total has nearly trebled in
the last 20 vears, while that of the United States hasz a
little more t%‘:an doubled, and that of France a little less
than douhled.

The tremendous growth of American exports, however,
is not altegether an indication of the growth of America’s
cconomic power, ginee it iz due, in a large measure, to
the increase in its exports of raw material of an agricul-
tural and mineral nature. Indireetly it reflects the growth
of BEuropean industries, which required large additional
quantities of cotion, copper, ete,

** Met Jim the other day rushing home to dress for some function or
aither. id he had ta shave and dres in 14 manuies. Told him he
couldn’t, "cause he has & mighty stilf beard. Said sure he could—he
had shaving dewn 1o a fine art and didn’t rubin the lather with his

fingers any more—uses
COLGATE'S
Stick Powder or Cream
Told me to send faur cents in stamps for a irial size of any one of the
three. 1'm going to do it.””
COLGATE & CO., Dt 81, 199 Fulton St., N. Y.

«# 6¢c Invested
| MAKES $1.5°

That sounds almost unbelievable, But it's
true—a proved fact. A 6.cent pound of
ordinary sugar and the wonderful

EMPIRE CANDY
FLOSS MACHINE

will turn the trick and do it every eight

_ minutes, at a fair, a race track, a circus or

1" anywhere a crowd collects.

a"ﬁ: %mu a Day iz an easy profit with the
¥ Empire. Makes this enormous profit year

after year — no expense for repairs. Nine
vears of big money making experience prove this your

rtunity. Write today to Dept. D-1 for Candy Floss
gjach'me Catalog. Catalogs of popcorn and peanut
roasters and ice cream cone machines on request.
STEVENS MFG. & SUPPLY CO., Fisher Bldg., Chicago. M.

&R, Y. You
Y dissatisfied
self-shavers

read this:

Do you “hate to shave
yourself”?

If so, don't blame the
razor, it is right in prin-
ciple and right in con-
struction. Give it a

fair show—Ilet it prove what an
easy, quick, comfortable and satis-

factory shave it can give you with

| MENNEN'S SHAVING CREAM

Then you will appreciate for the first time
the merits of the razor—and the joy of
shaving.
Mennen's Shaving Cream lathers abun-
dantly and instantly. The lather softens
the beard, making “rubbing in" unnec-
essary., There is no bite nor smart to
Mennen's Shaving Cream, because un-
like other shaving preparations, it con-
tains no free caustic. Theusing of Mennen’s
Shaving Cream is an economy, as it costs
but one-tenth of one cent per shave.
The using of Mennen's Shaving Cream is
cleanly, because it dispenses with the cup,
which affords a lodging place for dust,
dirt and disease germs. The using of
Mennen’s Shaving Cream prevents in=-
grown hairs and shortens the
shave, because there is no
“rubbing in.”

Preparing the face for the
razor s the all important part of
the shave, send for a sample tube
of Mennen's Shaving Cream at
once, or go to your druggist and
buy a full size tube for 25c.

Gerhard Mennen Company
Newark, N. J. g
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$1200.00
IN COLDCASH

Made, Paid and Banked in 30 Days, by
Stoneman — $15000.00 To Date

HReader, this offer is open to you— this money —the cold cash —
ran be yours. You and yoo alone by waeiting too long can
lose it. Investignts today — get the proof.

Send OUur name an address = but
N .HFONET— this very minute e -

$1000.00 PER
MAN PER COUNTY

Dot worry—don't find excuses
no exparioncs is nécessary — business
mapplies the :'-uEHnL You don't have
towalt 4 month — not even a week —
rayments can start the first
fay —and continue daily up to
# L 000,00 per month, per connty, For
renrs we have besn guietly picks

ng men (rom all walks of life,
ministers, clerks, farmers,
preachers, dociors, lawyers, teach-
ers and so on—enabling them with
our co-operation  and RITTIR
nppropriation to get what we here
offer and can do for you—S1, (K000
per man, per county, Bome of these
men yoo may know —possibly have
envied withoont nnderstanding the - =
reasoin. af Lhelr prospority. -

INVESTIGATE AND BE AMAZED Devyndsveoite

proof — accept no
other kind, Either we have the best thing that ever

Pnpmhnﬂl or we're colossal linrs.  Ask Schileicher, mins
ater, whether it's true that he received

$195 TWELVE HOURS AFTER APPOINTMENT

Langley, liveryman, S115 first day; Rasp. agent, $1L685 in 73
daye; m, solivitor, 2164.25 weekly for 12 weeks; Korstad,
farmer, 832012 in a few weeks; Zimmerman, farmer, 81856 in
20 days; Juell, clerk, $6,500; Hart, farmer, %5 000; Wilson,
cashicr, £3,000 in 30 daye  Let us reter rnn to thess men, to
the U, 85, government, to hanks, business houses, noted plo
it home pnd abroad. He-ed this crotion from Chas, Starr, of Mich
who writes: "Sorry this field is closed. Should have acted
sooner but was skeptical  Your looal man's great snecess has
eat everybody talking nnliiprﬂvﬂ I wnsn t‘hum?. Wonderful
what a man oan do with o real opportunity.’’ Then resd
this from Lodewick who acted ?nirk]r. “Lucky I answerad
ad. It'sgreat. Money coming fast,*'’ Which will you be,
Starr, a victim of **neglected opportunities,* ' or Lodewick,
the “early bird." To escape Btarr's fate, send your postal this
veary minute —

SPEND ONE CENT TO MAKE THOUSANDS

Birangs invention startled world, Gives every home that long-
desired blessing, & modern bathroom with hot and cold rannin
water facilities for only 36.50. No ﬂlhnnhlﬂu—hﬂ winter works—sel -
Leating, Only ten minutes to Install, Giveseleansing plas friction,
massageand shower baths in any room. Equivalentto any 8200 bath-
room. Over 200,000 delighted nsers.  Used hy U, 8. government.

More remarkable than this invention is our startling
Man of nniversal distribuotion through special h-{lmﬁnlm
tivea who bacome virtnally profit sharing partners in o busi-
ness that's immense—axciting—lascinating—dignified—and above
all, has enabled them, will enable von, to get l]fmﬂl.tl! per month,
per county, . Asking to be shown doesn’t obligate you
ona bit, Investignte today by nll means

1
M
W
£
M

!
Q
M

ALLEN MFG. CO., 3698 Allen Bldg., TOLEDO, O.

Fol

ind BATH TUB

Costs litile, no plombing, requires litkle water.
;) Welght 15 pounds, and folds into small rell.
Full longth baths, far betier than tin tubs. Lasts
for vears, Wrlte for special sgents affer and fall
T HIMINSDN MFG, Cie 130 Yaner “iresi,

TiVLE by oRELEEN,

Mg faoctnrers Fardisf Soard Cabimeli.
$15.00 to $35.00 Per Day ni'wa:

Tnking photographs with onr ONE MINUTE
I TINTYPE and TCARD CAMERAS. Pictures
made direct withont use of negatives, Toned,
fixedd and developed in one solution. No experi-
ence or dark room pecessary. Cameras }rmn
$10.00 up to $35.00 sach. Complete photos
eost 1o to 2o ench, sell for 100, 15¢ and 250 ench.
Send’ for Free Citadlogue and Price {58 foday.

NEW YORK FERROTYPE CO. . 168 Delancey 51., New York Eity, Dept. I
Braseh 103 5. Halgled Streef, Chicaga, NI
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Don't
be an
Under-
paid
Over-
worked
Clerk

Get out of the wage-ramer"s class and Into
the hig felid of Be somebody,
REALTZE the best that is in you. Show
the world what you can really do. Here is
Mall order business iaa
v for the man of | 1 Means

it for himsell ot inut of the mt and

— Make $25 to $100 a Week

== = We are manotad tucers o fmaikel our Patenisd Special-

= i thes - exclusively throogh our dealers. Hig summer

-~ 2 leader, We furnish evervthing Hig grobls, seall cupd-

tal, Mo canviassing. No experience necessary, Hegin al your

own home. Spare time.  Grasp YOU R opportunity,.  'Write us

dght now for full particulars | glitgddi plan. Sworm siale-
foents, amil positive prool and mored Fres ohipnn ofier

J. M. PEASE MFO, ik, Depl. 24, Pogas Rlds., Mals 2., RTFFALD, N, Y.

Big Money is Being Made w&ﬁﬁﬂpﬁm

and Crispettea and Candy pusiness FREE!D

Our Kettle-Popped Popeorn is_seasoned while popping.
l'.f‘ti EAT }JIt:i--Lrﬂ.i HT—FLUFFY KELNELS that malt in your
mouth. 2% more bulk corn per pound than from any other
maching, Thebestoors atthe leastcost,  Makes CHIBPETTES
s far enperior to othors that there 8 0o coOmparison.
Enormous Profits. Onr Im'l'lru_\'l_'-:! Automatie Orispetie Fross
is 1 Wonder—A WOLLD BEATER. Write for catalog.

Delbarg, 617 Jackson St., Chicago, Illlinois

INCREASE IN RAILROAD MILEAGE—During the
last census decade the miles of main track of the rail-
roads increased at nearly double the rate of increase in
improved farm land, and at three times the rate of in-
crease in the area devoted to crops.  Measured in the
aggregate, the output of the railways increased 80 per
cent in tonnage miles and 102 per cent in passenger miles,
while the output of the 10 principal crops averaged an
increase of about D per cent.

A Try to wrench the head off —
M. MACHINIST = You kaow the danger of twist-
ing the head off a set screw.  Try this on a

MAC-IT SET SCREW lklm
Set the slesl bleck flrmiy In I.:I'ilﬁ take & FREE
T e e e aad o Pinad e
denler’s name brings test st froe. leHerhead,
~ STRONG, CARLISLE & HAMMOND CO. give dealer’s
o 327 Frankfort Ave.  Cleveland, Ohio name and mail

Here is a regular
gatling gun for

AGENTS :=:ife e

go over the same territory half a dozen

8 times and each former customer will point
.ﬁl ot ot From one to six whoare interested.
£ ;ﬂu American Sell-Hesting Flat Ili"tlﬂ in guarantved
= hest on the market, and yon ean readily
convinee yourself of its selling guelities.
Wrilte for circulars and agenis p it

AMERICAN GAS MACHINE COD.
219 Clark S5t.  Albert Lea, Minn,

T

welf. No
we mail

@ents

NESCEESATY.
& cliecks every
flelay
ior Mz, Co., 204 &

wribe e A
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Your Success

in life depends wpon your energy, physical and
mental, TI]-nuE who suceesd get to the top because
they have strong bodies which ward off disease nnd
radiate physical and mental énergy—the means of
accomplishing any desire, Btody those in the
positions you hope to resch and prove this yoor-
self, You can cultivate strength and health in
ur body and incresse your energy. You will find
st you too will achieve your desire,

Educate Yourself in Deep Breathing

and attain greater strength and vitality by veading and
acting on the suggestions in the wonderiul free bonk
written by Lienel Stro the world' s steongest and
most perfect athlete and mast successful instructor in health
culture and body building. It explodes weak points and
fallacies of other fystems, showing why they Hil. My
original methods are easy and effective, and you always
have my personal attention. Send 4c lor postage andl secare
this book ; It will start yoo toward health and strength today.

LIONEL STRONGFORT
Dept. P. 5. 6, 1133 Broadway, NEW YORK

Can vou imagine anything more excitingly interesting
than sitting in vour attic and I:sr.enm% 1o Wireless
messages - coming in'" over your E. L. Co. set?
We sell sets from £2.85 up that receive clear
messages 100 miles distant; our best set,
receiving messages 2000 miles off, costs
only ‘f24.|l[|. Can youn afford not to

afford one of these modern mar-
velous instruments? We have
made thousands of people
happy with ** Wireless"

. We have
just issued a

singe 1905. new magazl

2 gazine,
s Ml P “The Electrical
or Money Experimenter,”
Baok, 50 cts. a year, 5 cts. the

copy. Send § cts, for sample
copy. Sentl woday 4c postage
for our great 212 page electrical
cyclopadia No. 11 with 430 illustrations
and 1600 electrical articles, valuable infor-
mition and loads of experiments on wireless
and electrical subjects.  No Postale answered.
Ask for Our Free 160 Page * "WIRELESS COURSE™" in 20 Lessims,
THE ELECTRO IMFORTING CO.
223A Fulton Street, NEW YORK

How to Install Your Own
Plumbing and Heating Systems

0 Save all cost of <killed labor, Save on all material. New prac-
tical Gibbons method. My big, new book tells you how to in-
stall your own modern waier system and heating plant.
Under the practical Gibbons method you can do it yourself. Plans
furnished free. Before yon build, before you make improvemenis,
send for my r,‘rfal book It iz postpaid, free w ;‘Dlil. X

x My practical method is a revelation even 1ot e
Gibbons most experienced coniracions and boilders,  Get this
New Method .. pook and learn the monev-saving secrets of
modern plumbing and heating.

Book Free

@ My new book gives you greater buying power than your local
dealer. Thousands of things illustrated and priced, Gasoline
engines, hvdraulic rams, pumps, pipes, valves, electric lighting
planis, acetylene lighting plants, all accessories, everything
guaranteed. Send your name and get this book postpaid, free,

Write today. ¥ Home owners, contractors and builders need my
wonderfal new book. Write today, just send your -
pame. The book is postpaid, free to you.

M. J. GIBBONS, Dept. 524 R, Dayton, Ohio

HEVERYTHING FOR THE EXPERIMENTER ™

A Valuable New Book on an Important Trade

PATTERN-MAKING

By G. H. WILLARD ;

With Additional Chapters on Core-Making and Molding
“*WRITTEN SO YOU CAN UNDERSTAND IT”

A book for the man who does the work. Written by a practical pattern-
maker of many years’ experience. Gets right down to business in the
first chapter and keeps it up throughout the book. Full of kinks and
actual working information. Profusely illustrated.

Chapter Headings
I. Pattern-Making as a Trade, II. The Tools,  III. Woods. IV. Joints.
V. Turning. VI. Turning (Continued). I. Turning (Continued).
VIIL Turning {Cnn-ﬂudedk{ IX. The Circular Saw. X. The Circular
Saw (Continued). XL achine Tools. XII. Machine Tools (Con-
tinued). XIII. Simple Patterns, XIV, Simple Patterns (Continued).
XV. Simple Patterns (Concluded). XV Crooked Patterns, XVII. Large
Pattern Work. XVIII. Large Pattern Work (Continued,) XIX, Crosshead
Guide Patterns. XX. Sweep Work. XXI. Pipe Work. XXIIL Stove Pattern
Work, XXIII. Molding—Machine Work, IV. Molding Pattern Work.

Part II—Core-Making and Molding

Chapter 1. Core-Making, Simple and Complex. II. Principles in Molding.
1II. Loam Patterns and Loam Molds.

learn 2, Should have & Copy of thic vauanic koo, FTiCE, $1.00 Postpaid
Published by =

POPULAR MECHANICS BOOK DEPT.

318 W. Washington Street, CHICAGO

Two Significant
Opinions:

“1 think the book is the
best I ever eaw for the price.”
Erpwix SLUYTER, Construe-
tiom  Engineer, Burroughs
Adding Machine Co., Detroit.

—

*1 conzider this is a valu-
able book and should be in
the handa of all men enguged
in this line of business,”

E W, Crangre, Wilmington
Maligable Iron Co., Wilming:
ton, Delaware.

224 PAGES 312 ILLUSTRATIONS

CLOTH
COVER
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AMERICAN

Imperator

Newest and largest steamship afloat
50,000 Tons, 919 fi. long, 98 fi. beam

OF THE
Hamburg-American Line

Nowin Regular transatlantic service

In addition to the well-known
features of modern ocean steamers
there is a at Ritz-Carlton a la carte
Restaurant, Ball Room, Grill Room, Private
Dining Rooms, Pompeiian Bath, a Swim-
ming and a Gymnasium,

VACATION CRUISES

Special Summer Rates May Ist fo October 15t
C“ba, J amailCa and the

PANAMA CANAL

Hayti, Colombia, Costa Rica, Nicaragua
Weekly Sailings by new, fast Twin-screw
steamships Car! Schurz and Emil L. Boas
and the well-known " Prinz’ " Steamersof our

ATLAS SERVICE
11 to 18 DAYS - . ccvrvvnrnnnernrenns
25 DAY CRUISES.... .. cerrvnvins o118
CUBA -JAMAICA, Round Trip.-.---. 2756
PANAMA CANAL, Round Trip----$110

Delightful Summer Cruises to the

Land of the Midnight Sun

by the large Cruising Steamers Vicloria
Luise, Furst Bismarck and Meteor. Leaving
Hamburg during the months of June, July
and August. Visiting Iceland, Spitzbergen,
North Cape, Norway, Scotland, Orkney
and Faroe [slands.

Duration 11 to 25 days.

Cost $56.25 and up.

Cruise Around the World

AND!

Through the Panama Canal

By Twin-screw S. 5. Cleveland, leaving
New York January 27th, 1915,
135 day:s—$900 and up.

Register your engagements now.
d rooms will soon be taken.

Write for beanfi Fully dffnstvated Sopls,
SRR Crulie,

Hamburg-American Line
41-45 BROADWAY, NEW YORK

Boston, Philadelphia,
Pittaburgh, Chicago.
Ban Franciasoo,

S5t Louais.

Please Menlion Popular Mechanics

ADVERTISING SECTION

The Coast Line

to Mackinac

Dining Service

That's one of the features that make a lake trip on the
D. & C. lines so thoroughly enjoyable. , roomy, well-
ventilated dining rooms, elegant in appointment, unsurpassed
in service. Cuisine in charge of an expert chef. And the
best part is that the lake breezes will always put a keen edge
on your appetite. The scene above shows the dining room on
Str. City of Detroit I11, located on the main deck. Eve

has been provided for your comfort on our ten palatial li

The Water Way

Daily Service between

Buffalo, Detroit, Cleveland & Mackinac

“EataD. & C. Meal and Contented You'll Feel ®

Our latest and largest steamer, City of Detroit ITI, opera-
ting between Detroit and Buffale, has 600 statercoms, 25
parlors eﬂutpped with baths, electric fans, hot and cold running
water and thermos bottles ; 5 semi-parlors with private toilets,
telephones in every statercom, private verandas, modern
ventilating system throughout insures cool inside rooms,

Excellent dining service, cozy, inviting. Smoking rooms,
writing rooms, drawing rooms, imported Orchestrion, perfect
attendance with maids for the ladies. All Modern Safety
Devices Complete and Approved by U. 5. Government.

Your Rallroad Tickets Are Good on 1. & (L steamers between
Detroit and Buffalo, Detroit and Cleveland, either direction. Infor-
mation regarding rates snd time tables upon reguest. Prompt
connections with railrosds for all prineipal cities. i‘ur iHlustratad
booklet and map of Great Lakes, write, including 2-cent stamp, to

Detroit & Cleveland Navigation Co.

FHILIF H. McMILLAN, Prés, At T WHYI'I-'.E' Slu
g 1 e R TR R DETROIT, MICH,
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Btyle A mize 3X6,
Etyle B size 3927,
Btyle O size 4xB.

Billiards at Home
—On the “Baby Grand”

Own the world’s finest home billiard table —

a genuine Brunswick —the beautiful “Baby I
Grand.” Genuine Mahogany, inlaid design,
highly finished. Celebrated Baby Monarch
Cushions. Vermont Slate Bed. Concealed drawer

holds playing equipment.
If space is limited choose our "' convertible " Dining-
Billiard or Daveupurt -Billiard Tables. Low prices, direct

Erﬂtn world's oldest and largest billiard table manu- {
acturers,
I OVER AYEEAC?UIF?I‘ I:‘QEE 1S stron &y CHIITI HGWCS
FULL PLAYI
Play wh:fln you T.iay !hIEu:nr.rImli]rtfé1 Playing {I:;Ittﬁt‘;?"g all that can wi thStan d the
o Wabes e snd bk TRaw o Pl o numerous distractions
Write for Beautiful Free Book . e .
“BILIJAt;DSr—_THEhHlDME MAGNET” 1_;nc1dent to present-day liv-
e R St of Braawih Hom Fillach and Pochet ing. Butin spite of utmost
Billiatd Tables, Gives special prices and " Easy Payment
Frosouan e V" T T care, nervous troubles often
e runswick- e- ender . »
Dept. GA—Wabash Ave. at Harrison St.—CHICAGO | bFC?mE man%fest—- then
TOOTHERUSHES FROM NATURE—The natives of IUs ime to begln t}le usc Gf
Ean Dnmmga chew up the green end of a plant called q

“puano”™ and use it for a toothhrush. The stems of

geveral different shrubs and small trees, such as the

arange, lemon, I}an.d ilull'ltc tree, | are alau used f_E'r tEe

gAme Purpose, ut the guanco plant appears to be the -

most popular. W?WT@I*G

BE A TELEGRAPH OPER‘A‘TOR { afaaa’as well as a fﬂ?ﬂ:‘:‘. It calms +

Learn at home by mail. Earn £75 1o #250 per 3
month, Big demand’for OPETALOTS. We send ﬂ.'[ld. Stl'engthens thE newﬂs’ mds
digestion, enriches the blood

you instrument and instroction on 30 . i
days' FREE trial. Write today for St ___-
Free Book and Telegraph Code. P

NATUAL TELESRAPH SCHOOL, 57 BT I, R oot iy, Mib: and gives vigur to every part of
WRITE FOR BOOKLET OF the body. Best of all, it insures
INVENTOR’S SUPPLIES - g
UNION MODEL WORKS (Estatiished 1882) 113 §, Clark §1., CHICAED S (]UI:Et, peacerlu sleep
XhS praast et teliabla, Japm v s maial Wit which is so essential in

Salesman Wanted

We want a good man to represent us in every territory —
a man who feels that he is capable of carning $2,500 to

$5,000 a year. This is a high clase proposition with =

unlimited opportunities. No experience is necessary, but tthfsEfil :::;ki':& bﬁ;ﬁi ﬂ]‘?alﬂ:hst
we want only men who are willing to work—men who Extract. Whrite for it

are full of energy and ambition. We offer you 150%

profit—one sale n.ﬂny CATns jlmu £90 a waul-.Tf:::.:: : ‘,l o -.e-'_-. ¢ : Pabs{ Ex Cn'

our men now running four to six sales aday. T

bilitiez are simply wonderful. No risk. No investment
required. Sample at actual wholesale price. Earmings
commence immediately, Write for full particulars.

THE SWEDISH VIBRATOR CO.
Dept. 90, 215-231 Sechiller St., CHICAGO, ILL.

Please Mention Popular Mechanica
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The Pictorial Review of Current Events Bound Volumes

One and Two
NOW READY
These two bound volumes,

. of six numbers each, con-

15 Cents a Copy Published Monthly | tain more than 2,000 repro-
[Published by H. H. WINDSOR, Editor Popular Mechanics Magazine | ductions of the very best
cartoons that have been

GET THE JUNE NUMBER | i “ e icr
month?{ A collection of

: ; than 120

And keep up with the events of this busy i ALCN rarve

world without wasting hours of your time. them. Bound in the two

volumes they make an “in-

In Its New Summer Garb the Cartoons Maga- stant history” of the year
zine Becomes the Magazine for Everybody | rccordof the sveats of ile
Its pages are crowded with the best work of the cartoonists of | world during the past year.
the world and these clever drawings are accompanied by comment | These two books. artistic-
gleaned from the columns of editorials penned by newspaper ally and durably bound. aye
writers trained to follow the guestions of the day. now ready for d,-m.im[u-un
Cartoons Magazine has become the ready reference book and will be sent all express
of the up to date man. Itis nota mere collection of clever charges prepaid to any ad-
pictures but is a magazine that improves and educates. dress in the United States

or its possessions upon
Ask vour newsdealer to show you the June number, or receipt of One Dollar Eact
Send your order to CARTOONS, 318 W. Washington St., Chicago, lIL

Brief Outline A TIMELY BOOK—JUST ISSUED

of Contents
Introductory—The Spirit et
of Decorating — Correct = -
Princlples in Designing
— Equipment — How to
Diraw the Iron—Working

at the Forge —Varioons

Eante Ornamental Work
Varions Forms of Weld-

h'%—- Ei“i“ E:r?"rl'“mr Instructor of Forge Wark at Stout Institute
_— BE— Iveting — o a u
B;_-rg_-ﬁ'fwn:l‘: —@Gril ]gl-...- By THOS- Fi GOOGERTY Summer School of Forging

}": Ird ﬁ :?E g:lﬂ;ﬁ_i$ 208 pages. 122 illusirations. 12mo. Printed on a special grade

Forms in Relief—Halsad af book paper and bound durably in exira cloth. Price $1.00
Forms— Bpecial Designs postpaid.  Special quotations lo schools ordering in quaniifies,

= s Pulls d 5 d .

HE?: i oo THE constantly increasing popularity of Art-Craft Ironwork together
Plates—lron with the demand for an inexpensive handbook on the subject have
prompted the publication of this volume.

Lamps.
Manual training instructors, students, professional workers and all

\{&(& others interested in this fascinating handicraft will surely welcome it,
I,?ﬁ'& coming, as it does, from the pen of Mr. Googerty who is well known
M,.u AR as a thorough authunl:},r

'dlfﬁ“ -dﬂ" While it deals largely with interior |mnwurk it shows also the con-

structive side of ornamental hand- fprgmg and points out the
guiding principles and methods which underliz all forge work.

i It is written so that the amateur can readily understand all the points
involved—is in no sense a theoretical treatise but a practical working hand-
book ; the stimulation of original work being one aim of the author,

As for equipment for doing the work, the ordinary fnrﬁe shop and tools
are all that are necessary, The manner in which the book is illustrated
is especially helpful in explaining the text; the correct positions of

hn]dm the tools when working the materials being clearly shown.
arcely a page is without one or more illustrations.

—_— —— — ————— ]

POPULAR MECHANICS BOOK DEPT., Publishers
318 W. Washington St., CHICAGO

o

Price
$1.00
Postpaid
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POULTRY
DE-POST

00 A YEAR PROFIT—
3502 PR6M 12 HENS

From table waste in your back yard

You don’t need a Farm to Raise Poulfry for
Profit and Pleasure. There is fun, food, fresh
eggs, fresh air and Good Dollars in Pouliry Raising.
A little patch for a Poultry-pen, 638 feet, will
make a good beginning with a dozen or more
hens, at a trifling cost. Philip R. Park's latest
book, the * Poultry Guide-Post,”" will teach you
all the practical details you need.

The " Profitable Poullry Magazine " will give you a
vear's up-to-date reading from month to month. The
regular price for each is%l.ﬂl Bt — for the next 30 days,
we make vou the special affer of

Both for One Dollar

No money until you have seen this handsome, cloth-
bound Book of 144 large pages, 125 illustrations, which we
will send on approval, post paid upon request. Write for
the Book. If vou like it keep it and send us $1.00 to pay
for both, and the magazine will follow regularly for a vear.

THE PARK & POLLARD CO.
70 Canal Street BOSTON, MASS.

YOU GET A GOVERNMENT JOB
Thousands of Appointments Coming

I:-Lu- = " -iuwulz;’pq,[b!ma nft kaa 1ﬂrnnlﬂ-ﬂLn-‘lﬂﬂﬂl.m-iu- ar
whims af som £y . M. T abg Appontrment,
TODAY for h:rp::hduh showing lecathons di}lﬂ- of tha
i inationa, Any delay means the loss JiE
mwe 0 preparing yourself for

examination.

We Will Prepare 25 Candidstes Free s

Coupon Below
FRANNLIN INSTITUTE
{The pathway to plenty)
Dept. P 182, Rochester, M. Y.
['I;: ¢uug‘nn. ﬂllrg';:: ] ?|ﬁthﬂl. amri'm- the sender
sample quess : a fre of our
book, ** Goveinment Prﬂi“um'ﬁpﬂw o ?]br:‘i,rrm =
& foll list 5!‘ pemiibions obfainable, dand to considermtion fqt
free Conching for the examination here checked.

—— . - {:!.;5}01, P lé'_: R i1
BNy (0 o HER] o Tat ettt
wen o O Carrier IEHJO [

veuo Bural Mail Cor®r(2500 to $1100] ....lﬁrﬂhin the Depla. -‘E s

; ] Wi i

s oa.Uustoms Pos, | to &1 i [{
ot .Ruqfwu Muil Clk. :m b0 SR80 .ﬁzudunit&”:vt MW

P ig2

““Little Wireless Phones”’

For the ears that will cause you to

HEAR

What eye glasses, are to failing sight,
my invisible ear drums are to lost or
failing hearing. Just as simple and
common sense and on the same principle, for
they magnify sound as glasses magnify sight.
They are really tiny telephones of soft, sensi-
tized material, safe and comfortable, which fit
into the orifice of the ears and are invisible.
They can be removed or inserted in a moment
and worn for weeks at a time, for they are skill-
fully arranged for perfect ventilation and anti-friction.
These little wireless 'phones make it easy to hear every
sound distinctly, just as correct eye glasses make it easy
to read fine print. Among the nearly 400,000 people
whom they have enahled to hear perfectly, there has
been every condition of deafness or defective hearing.
Mo matter what the cause or how long standing the
case, the testimonials sent me show marvelous results.

Common-Sense Ear Drums

have restored to me my own hearing—that's how I
happened to discover the secret of their success in
my own desperate endeavors to be relieved of my
deafness after physicians had repeatedly failed.

It is certainly worth your while to investigate. Before
vou send any money just drop me a line. I want tosend
you free of charge my book on deafness and plenty of
evidence to prove to yvou that I am entirely worthy of
your confidence, Why not write me today ?

GEORGE H. WILSON, President

WILSON EAR DRUM GO, Incorporated
1192 Inter-Southern Bldg. LOUISVILLE, KY.

i'The Truth About
Mushrooms

Big, Quick Profits. Small Capital.
MNow Is Best Time.

Biggest, guickest, surest and easiest money-maker is
growing mushrooms. Bigger money is being made in
mushrooms now than ever before, by those who are today
putting in practice the great revolutionary improvement
in mushroom culture explained in our new book, ** The
Truth About Mushrooms.” Open your eves Lo an oppor-
tunity you never realized. No matter what your occupa-
tion or location, you can now

Add $10 to $70 a Week to Your Income

without interference with present work. Small capital 1o start. Men and
women can easily di it Now is time to start, This great book explains
everything from A to Z, and things which even many mushroom growers
never knew before. Get frst-hand information from the greatest practical
authority.  Start in the world's best-paying business now, Grow in
eeltars, sheds, boxes, etc., or increase your profits many fold il you are
already a grower, Send fur the free Lok torday sure.,

Burean of Mushroom Industry, Dept. 10, 1342 N. Clark 5t., Chicago,Ill.
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I Gas and Steam Power
N as ¢ in extra cloth.

“POWER GAS AND THE GAS PRODUCER"™
iz publizhed in one handsome volume of 192 pages, printed on the best quality of book E‘ayﬁer.
profusely illustrated with half-tones from photographs, diagrams, etc., an md

& Types of Producers ‘This book will enable the Steam User to
6. Gas-Producer Fusls judge intelligently as to the economy and
T Gﬁﬂmlurfl‘! Opera- advisability of changing from Steam to Pro-
B, Gns Power nnd Steam ducer operation.

Compared
O, Rallability of Gas

Power
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A NEW BOOK THAT IS NEEDED

Power Gas »: Gas Producer

By J. C. MILLER, M. E.

An Authentic Text Book and a Com-
plete Reference Manual Covering Every
Detail of Installation and Operation. SentPostpaid to Any Address

Scarcely twenty years have gone by since the Gas Producer was first
proposed for power purposes, and in this short time its growth in use and
in potentiality has proceeded by leaps and bounds.
adapting the latent power in coal to man's best use is still a mystery even

to the well informed, because nearly all the literature on the subject has
been written under the assumption that the reader knows as much about
the subject as the writer.
technicalities, in every way authentic, yet

“Written So You Can Understand It”

has therefore been needed for some time.
The author is an authority on his subject, and he has covered it thoroughly.
FOR THE STEAM USER

Price $1.00

The new method of

A comprehensive treatise, clear of abstruse

Such is the book just published.

FOR THE STEAM ENGINEER

It will enable the Steam Engineer to under-
stand thoroughly the working of the new
system if the change is made, and to handle
a plant competently and with confidence.

durably

11. Gas Prowducer Install-
ation
Alphabetical Index

POPULAR MECHANICS BOOK DEPT., Publishers

318 W. Washington St, CHICAGO

YOUNG MAR! LEARN DRAFTING

SRR ONE of the most practical
subjects of study today; an
ezsential in most lines of engin-
eering; indispensable in many
occupations and often the se
] cret of successful advancement;
of no less importance to the
farmer than the mechanic.
There iz bound to come a time
when vou will feel the need of
the ability to “lay out" some-
thing in accordance with the
rules and conventions used in
the drafting profession.

Individual Study

may be successfully engaged
in with the aid of oor new
enlarged edition of the book

A Practical Course in
Mechanical Drawing

By WM. F. WILLARD
'For several vears instructor in Mechanical Drawing at
Armour Institute of Technology, Chicago)

1860 PAGES — SIZE 5x7=— 157 DRAWINGS — CLOTH COVER

Price 50 Cents, Postpaid

There has been a real need for a book of this kind, as it
clinches each problem in the mind of the student by

iving the practical application of that _prublem to every
gay practice in some pﬁaﬁt of the world's work. It meets
every modern requirement and is in advance of any other
work on the subject. Excellent for use in shop classes,
trade or high schools. A complele delailed aescrifption
af the confents of thiz book sent free upon request.

Ordar of your Book Dealer or direct from the publishers

POPULAR MECHANICS BOOK DEPT.
318 W. Washington St,, CHICAGO

A Practical Course in
~“Mechanical Drawing
: CWILLARD -

e T T FVENSEN N TEEND TV ES ¥

2 PRICE 50 CENTS -

JUST OUT

AMATEUR MECHANICS No.4

Ancther Big Book for Those
Who Like to Make Things

RCHUNICS
. Faereee SIMILAR IN STYLE to Amateur
- Mechanics Mes. 1, 2 and 3, but

contains entirely different matter

N Hate tiige)
¢ |

| The scores of ideas of
!l practical things to con-
Il struct,which are all clearly
|| illustrated as well as thor-
oughly explained, will
= profitably occupy any boy's
time and afford many hours of enjoyment.

Among the many interesting things it tells how
to make are:

Roller Coaster—Camps—Monoplane Glider
— Wireless Telephone Set — Electric Incu-
bator — Arts Crafis Leather Work —Wood
Lathe —Canoe — Water Wheel — Enlarging
Camera —Motion Picture Camera_and -
jector — Leaded Glass Panels for Furniture.

All told there are over 200 articles and 200 illus-
trations. The book contains 128 pages (size
612x9 12 in.) nicely printed on good book paper
and bound in three color illuminated cover.

PRICE 25 CENTS, POSTPAID
Ask your Book Dealer or send direct to the Publishers

POPULAR MECHANICS BOOK DEPARTMENT
318 W. Washington 51., CHICAGD
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ADJUSTING
DEVICE

No Squawk! No Screech!! No Buzz!!!

But a full, round, beautiful,

exhaust horn on the market.
motorin
faahiome
horn bas

AGENTS !
SALESMEN 1
Are coining mongy

on the road. i
$20.00 a Day Easy| Big
Live wires wanted greatest of all automobil

anid open the way

melodious steamboat tone — that's the

BIG 4 FXHAUST HORN, the only adjustable, guaranteed non-cloggable
It has taken the

pubdlc btl}l' storm — has made the bulb horn, the squawky electric horn and the old
k nﬂ;ﬂ;}l WANTED = Motor Car Driver in Every Town to Introduce the

il agents” pnec-s to the firét who write, Once the steamboat tone of the Big 4 Hom is

.,._.hmdfﬁ,mm, i., BIG 4 HORN COMPANY
f\ Y Making i

ADJUSTABLE - CANNOT CLOG

ﬂlll.l-“ Desfrable exclu-
sive territory open to garage

16 Walnal Streat, WATSENR, ILLINOIS .0, Wrile for epecial proposition.

SEND FOR MOTOR CYCLE CATALOGUE
Three great Pope features

Overhead-valve Motor—more power
and ed. Rear Spri Suspension,
heli expansion type, insures com-
fort. Spring Fork absorbs vibration,

Model H I...|-ghl!'l'l.-|.g'ht " %165
Model K Thc Ii1t4- £200
Model M L $215
Model L Tu. in"* $250
Get the details.  Write today.
THE POPE MANUFACTURING COMPANY
479 Capltol Ave., Hartford, Conn.
Abse makers of ﬂuﬁ,;a_.‘g'.rkml)'d‘ A nd o=
Sides, Colwmbia, Rambicr and Pope Bicycles

que stioned

SPECIAL

MARINE CANOE GLUE

BEST FILLER FOR I:ANH'AS
leak in boab or o

Jetiery’s

1.r nll Spor |h||. Goods Honses
Boston, Mass., L. 5. A.

M I for elrrlllul"\-

L.W. Fa-rdinam! & Co., 203 South 5t.,

The New Improved *
Quick, easy sales—hi |r |__1|_|||
invention—women wild—:
ting rich. Brant, Mo., sold 3
weel: Fitter, Ia., sold 24 in 3 days.
big ironing for two cents. Saves cost m
short time. {_-m anteed. Saves time—labor—strength
health. Write quick for special 1
FOOTE MF G. L0, H. Gl

ter
Ii.'l\'l'{!l!\i. O HI{)

MANUFACTURER?Y

LET Us BE
We are expert
mont for the
and special mochinery.
fy your inventioms.

THE NAGEL- CHASE
152.168 E. Eris Si.. -

YOUR
mechanics. Most complete
manuleciure ol myediml
Can develop

eanio-
apecinlties
and simpli-

MFG. ©O.
CHIGAG, ILL.

B\ GHAY MDTDRS FOR BOATS

Largest Builders of
Z-gyele Motors in the
World, Over 1000
regponsible dealers,

HL.IP with Comple
Dutfit readyto install

ALEO AMTO 36 HR
Guaranteed by a hi mpnn.sihlg qm:.uarn, Write
for big namlg —teils and shows all about
these high grade motors and how t :amma.da
RAY MOTOR CO., 608 Gray Melor Bidy., Dstrolt, Mich.

Knockabout Hat

FOR SUMMER
GENUINE FELT

Light as a Panama.  Weighs iuat an ounce. Folds and rolls with-

out harm. Shape it yourself to suit your own ideas, and change

shape as often as yom wish, Just what every man and yoang fellow

neede, Lasts one or two seasons,  Stéel Gray, Brown,

Black, Dark Blue. All sizes Bent postpaid anywhere for
MONEY BEFUNDED IF ¥NOT SATIEFACTORY

FUR FELT HAT CO., 124 E. 25th St., NEW YORK

QENS
e “‘:‘:u e

| Q\ \u"’“
e
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The above interview, chpped from the New Orleans
Picayune, states facts. I sold Mr. Eakins the machine
that made him the $1500.00. I have followed hi= career
ever since he began business. What he has done you
should be able to do. 1'll show you and help you as I did
Mr. Eakins. Write today for my free bml:, *How to
Make Money in the Crispette Busmess, and more par-
ticulars about Eakins. Success is beckoning to you.
Answer the call. Write today.

W. Z. LONG, 756 High Street, SPRINGFIELD, OHIO
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KAHN'S
= Building
¥in Produc:q

The new

““Human Eff
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'_'_', '-.u: L R

Smllmg-Faced
Employees

theieney ' factory is known by its generous

wrovision of the two main nee '{15 of its occupants — |i}__',]it and fresh
United Steel Sash, constituting the walls of the modern

factory, supplies these in ample measure,

In a United Sash factory

the operatives work with vim and increase production; they lose

less time by sickness;

decrease in size:

accidents are less frequent;

they work more aceurately:; serap piles
danger from fire is

minimized, In a United Sash factory the employvees smile and
s0 does their [-'TI'l'[‘.u]H"h't‘!’—Fl.lltI both with good reason.

UNITED STEEL SASH

has these exclusive features:
by cutting or punching;

Continuous [-beam members unweakened

double eircular contact around ventilators;

continuous bearing section for glass ; simplified glazing ; ete., ete. Made

inall types and sizes. Let us tell you mors about if.

Write now for Sash book.

TRUSSED CONCRETE STEEL COMPANY

762 Trussed Concrete Bldg.

DETROIT, MICHIGAN

REINFORCING, HY-RIB AND LATH, STEEL SASH, ETC.

FOR LESS THAN HALF—

h less ex- T'['le cozt of electric service, you
Een?ﬂrfa m. to can do vour light work
use,and to install. i with one of our small gas

or gasoline engines.
3;;:13 !.q?gpi-t:t: If you knew the
and more infalli- ﬁ“ﬁﬁ“;ﬁ;tgﬁz
ble, as outside L

; I i they
conditions do venience
not affect them. o JESHL/

SR f sider it
i s veal expense to
R be without one
Get one of them.
for the wash Kindly send for
machine

Catalog A
ELGIN WHEEL & ENGINE CO., ELGIN, ILL.

AGENTS WANTED

I want good agents in évery county to sell a new, guar-
anteed Automatic Razor Stropper. Sample furnished
free. Excluzive territory. No deposit required. Complete
information free. Write today. Make $40 to 580 a week.

L. C. WORST, Pres.
114 State Street FREMONT, OHIO

Please Mention Popular Mechanice

LEARN HOW A PATENT MAY
BE MADE VALUABLE

Sen Thi What You Should Know
mﬁ‘}a:fnﬁanig b ;ﬂﬂ'fr,-.q.&,;, e
. o
which tells you How To Sell Your Patent
Coples of mearest Patents and report in every emss without sharge

- H.L. WOODW ARD, 9th & G Sts., Washington,D.C.
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{pr a_m_; i “MERRY-G0-ROUND, Alln One

=il Great enthusiasm greets this new invention. Sets up anvwhere in five
= minutes, Children and grown-ups delighted, Affords healthful exercise and

GREAT FUN FOR BOYS AND GIRLS OF ALL AGES
It is made of steel tobing and malleabls iron.  Action Is enlivened by powerful cnil

springs. AN parts protected. Absolutely no danger of pinching fingers or tearing clothes,
Frive, 2-scated, 215.00; Jeeated, 819 50 Satisfaction guaranteod. Wrile for full priioslsn.

! THE PLAYGROUND APPARATUS CO., Dept. 10, TOLEDO, OHIO

FYou Save $1 E Throw Away Your Tire Pump

The shoe dealer’s prufit Pension Your Inner Tubes

and Give Your Back a Rest
Buy direct for l'! 60 the same ghoes for which your dealer The Peerless Tire Fill is the only
charges $4.75. Our factory's aur.put of 2000 Emi“ daily keeps perfect substitute for air. Can be taken
dawn mﬂ““fﬂﬂ"ﬂ:ﬁmi our method of selling direct gives out and placed in new casing when old
vou the dealer's t. Fiat Bhoes for Men sre unosaally long- are warn out,
woaring and sty ik, uality and perfect fit absolutely guar To be as resilient as aiz. To be 25 per cent
anteed or money refunded without question. lighter than any otber fller, To ead all
HANDSOME CATALDG FREE - Got our big punctires blow.outs snd other tre aanoy-
w:;tlﬂtﬁd t“é%ﬁ"ﬂ‘:“ a;‘}“mﬁ t.cl;it lillml“ ances. To eliminate the expensive trouble-
yla Fin i tube i to preservie the
to for Catalog now. e
GOOD CO.

casings. To satisfy every user. Notto
l.mwmn-na
Dept. A, 14 Eilby St., BOSTON MASS

change under heat culd of watcr, Not tn
n G E N T W ﬁ NTED

crumbile, oxidize or rot. Not to Aaiten.
Guaranteed to be a mint

EASILY EARN $10 A DAY

No selling experience . Just demon-

for live, energetic agents
strating what fron will do. very housewile

Splendid territory open lor the right men.

! Write today for our FPEERLESS TIRE FILL

proposition. 215-217 W. Superior 5L, Chicago, Il

will buy, E-E iron comb

i mES | “BUFFALO”

Dept. 15, 126 S. Clinton St., Chi EASY!

m'hl.'lﬂl] I;n:;:ﬂllllthm-fnr f. Tbeauiu] st -:JI’:;T nf#\lmnl

b T WAL it i

w q » o miple any where ua interest for vou do not fail to ge
[ pgeceivt of Zoc. * THE FLINT SANFINRY MOUTHPECE 0., 3 inda St Bostn. Mess. | 1013 Buffaia Bo

DOG BLAMED FDR AUTO ACCIDENT—In a - ad
rather unusual court action, which was heard by the It describes fully the “ Buffalo™
Massachusetts Supreme Court recently, a dog was named ?éfcﬂill:f;;l:g}’cl@l ﬁ?}mllgﬂmhanpd ketg':;
s the “sole, direct and proximate™ cause of injury to an - e o
automobile, according to the finding of the jury., It “D&.k boats, speed boats, launches
appeared that the owner of the ear was driving on the SRC Croe,
right side of the road at about 15 miles per hour when
the dcl'l:fndantb |F1!Iiﬁ1."' dog, weighing 135 lb., struck a BUFFALO GASOLENE MOTOR CO.
wheel of the wehicle as he was snapping at a tire, thus
cauging the automobile to skid, A col flEsion: with & horse 1293-1305 Niagara Street, BUFFALO, N. Y.

on the other side of the road resulted, the animal damag-
ing the machine with his hoofs azs he reared,

The losses by fire in t‘lru: -:ali;:ml forests m 1912 were THE MA-STER SLIDE RULE’

lower than for many years, the apggregate number of e R ]
acres burned over being Z230,06M), as compared with
TEO000 acres in 1911,

FREE If interested in Tool Grinders,
i Hmnd!‘prﬁarlwwhvlukh& a'LHmErrr Tl ot to er
Clge in n Hur yvol enelose 4 conts for ‘ L ; 2] &
?Hng and mailing we'll inelude rllIuPlke [mhu v 'Et:n".'.-" IP:\ L-.s“-1|1<|«x|. 5, BULLOERS, AND m.. |:| || »."rz-. rlﬁ
FI“E. 41 Pocket Stone, also our amous book ** How (o Sharpen.* (in recwipt of 16 conts per linon] fool, n 4, 6 #or8 foot rolo will he sent
.l.ﬂﬂ! MANUFACTURING CO., 100 Main St., PIKE, M. H. Ilin:HJI.: 'ﬂ':g éu'_:r prufi L‘ :I:'.I'hA Ill'-'ﬁl'!ih“mill.-: A elre Wh!‘rdﬁhtﬂ*i"
F 'I ST
. 2 ol 3
MORGAN DOORS ™ bt L Suart You

Every Morgan Door is guaranteed by the maker. Look . in the
for the name MORG AN stamped on the top rail f Popeorn
Write for our book, ** THE DOOR BEAUTIFUL®? P
- .!;R%EITII.]T;I'E: D:scng;théc diimi'ls and
B FEAT ra ay
¥Sweet's Index,” pages 1004 and 1005, Peanul Business

MORGAN SASH & DOOR COMPANY, Dept. C-2A, CHICAGO, U.5.A. See his page ad on page 186 — April Popular Mechanics

Lenbe - ] KINGERY MFG. CO., 350 Pearl Etru-nt. CINCINMATI, O.

AGENTS STEADY INCOME

Wide Awake Men and Weomen. You can secure

ected Territory 10 sell International 5to 55hp 3 kinds L
ble Lamps and Lighting Sysiems, : Speed—Regular- 2

Our Sc-Heating Sad-Iron is positively .. Heavy Duty s

the simplest and most practical Tron on :“LT:J.II-IEF--"'I-;"\:":-1-:-I:r|:-llls:l:In-

the market. We challenge competition, \li,:';.l., FOUT &1 e ian the

Youwr Chanee. Territory 5 bein confidence. Aceeanihle

rapidly taken. If you want a fu-uj [;ulll: b “i:':'r:tl rﬁ'u“r"; !

::::"'1"" J't'mme. write M-“I.'L'l T'D'd": & Itr h | | Non-baeh-firing  Doubla " . j“';uumt St ¢
ernational Light, -uhgr pecia x ignition — Vater Streel

311 River Street, Chicago, 1ii. VIiM MOTOR {“ﬂ._- " BEANDUSKY, OHIO

3 nnd 4 (j'Hnr.ler
ln* Gusoline or
Kerosene

Your baat will provids exhil.-
n.rll.ll:r-u nrd henichfol roeros-
Liom -.*l:|E|1|;||u.‘| with n ViM
It's the old boutman s choten

- i.{nn‘i 2T rennonas why in
ImmmE l“'ﬂ‘ul — (WEE AW
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BOOKS-THAT-TELL-HOW-T0-DO-THINGS

A uniform series printed on the best book paper and
darably bound in éxtra cloth., Bize5x 7 Fnuﬁ?g.

Mission Furniture, How to Make It

IN THREE VOLUMES

i
| Mission FuRNITURE |

. t PArT ONE—Flain directions with working drawings and illustra: { 1 ARTS-GRAETS LAMPS
oW TO-MAKE 1T - tions for making 21 different designs. 96 pages. PanRT Two— 32 | How ToMase THEM
i o - additional designs trested in the same manner. 128 p:ﬁel. FPART ] i e
: e i THREE-—36 excellent new plans entirely different from those in the
other two books 128 pages. ce of ench volume, 50 cents,

Artistic. Inexpensive. Easily made in the home

Arts-Crafts Lamps, How to Make Them

By J. D. ADAMS
Explicit instructions for making 16 diferent beautiful lamps out
b : of paper; cardboard and wood., A working drawing and illustration
i : ! : 3 necompany each design, 96 pages.
1 o A HiECaee s RSO

18 beautiful designs which the amateur can easily make

Lamps and Shades in Metal and Art Glass

By JOHN D. ADAMS

Frur different kinds of conetroction, built up—soldered —etc hed
and sawn shades are treated. The designs range from ordinary

reading lamps to pretentions chandel fers. 128 pages. . M Wi
WoaD ﬂuﬂiﬁmﬁ Covers every essential step in wood-werking a8 ETil;; D URI
AMATIUR CHAFTSHEN i =1 ETCHING
b T Wood-Working for Amatear Craftsmen | 3§ :

By IRA S. GRIFFITH, A. B.
Special chapters bring out every cut, joint and procesa, proper
use jnd care of tools, working up of material, ete.
125 illustrations. 128 pages.

A complete handbook for art metal workers

Metal Work and Etching 3. D. ADAMS

Gives every detail for making a gréat variety of oseful and orna-
mental oljects sueh as book ende, desk sets, jewalry, hinges, drawer
pulls, paper knives, letter openers, match boxes, tie and pipe racks,
pad corners, ete, 50 illustrations. 96 pages.

The only book published on this interesting art

Metal Spinning PROF. F. D. CRAWSHAW

' A practical worki I for th ho desive to spi 1
How ToMAKE B e e s wmin mecsl
WIRELESS SET

33 illustrations, B0 pages.

Authorities proclaim it one of the best books on the subject

Eiedroplaiillﬂ HENRY C. REETZ

treatise which will not only enable the hamblest beginner to
make & start. but which givea pointers of value to even the most
expericnced electroplater. 62 illustrations. 112 pages.

Any boy can construct this at a trifling cost

How to Make a Wireless Set

By ARTHUR MOORE

Explains in an understandable manner the construction of an oatfit
L e e T suitable for transmitting 4 or 5 milea. Fully illustrated. 96 pages.

A wonderfal story

THE KINGDOM i
OF

DUST _. HEAT PROF. JPE. OGDEN Iprrir_;:_a.l '-I‘l‘..-'l

OGS DE R

An immensely interesting and Instructive book pertaining to heat A FASCINATING AT
and its relation t0 modern mechanica. 50 illustrations. 128 pages :

Ome of the most remarkable non-fechnical books written

The Kingdom of Dust PROF. J. & 0GDEN

The anthor deals with this vast kingdom as: A Boandless Domnin,
The Friend of the Housewife, The Foe of the Workman, The
Bkeleton in the Closet, The Right Hand of Death. Earth’s Winding
Bheet, Beginning and Ending of All Things Earthly.,

40 illustrations. 128 pages.

PRICE PER VOLUME, 50 CENTS POSTPAID % 3

Pnj}ular Mechanics Book Department, 318 W. Washington St., Chicago

Pamyian M CRARIGE HARBRESRY
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TH'E RAPID alone has brought the cost of Electric Washing down to Everybody's
reach. No need now to pay exorbitant prices to enjoy this wonderful labor-saving
[ convenience. And the Rapid, on points of quality and service, is the leader of them
all. Just investigate. Remember, it costs you nothing to try out the Rapid Electric
Washer in your home. We send it to you, prepaid. Use it for four washings. Pile
in your heaviest blankets —rugs even. Or entrust your daintiest laces. Snap on
the power and the Rapid does in a few minutes what it would take you hours of
weary rubbing to accomplish. It washes clothes snow-white —injures nothing.

RAPID Electric Washer

About Half Price—30 Days’ Free Trial

Try the Rapid entirely at our risk. Eeturn it at our expense if vou are not mere than
satisfied. No salesman follows you up. You decide for vourself strictly on the merits of
the machine.

The Rapid is the only washer with one operating handle which controls both the
washer and wringer, The only washer with all gears enclosed — so there is no danger

of catching the fingers or clothes in the machinery. Write '- Faots Todav!
Special Added Value B gy et ey Lo
The motor of the Rapid produces more power than required by the heaviest washings B It s possible for us to save you

; . : Tro 205 A5
and can be used for running sewing machine, ice cream freezer, meat chopper, bufter, ete, om ;.‘;’;.*,..,:d“;‘ ui'f.h‘:.;’fiﬁiﬂ_

THE RAPID WASHING MACHINE COMPANY, 520 First National Bank Bldg., Chicago

15 Wagon Beds =< Racks in One

One Wagon Bed & R - 30 Days’ Free Trial {
for Everything ' = A =’ on Your Farm

No lifting, tugging. 3k : We do not ask
straining. Nochang- "1 _ you to hoy this
ing of boxes or recks 4 Ivivid mned then try it ;
Onee on the pears, always e - B bl wa ﬂ‘ﬂﬂ!ltn -Hd'!lh‘l
there, ready foranything yoo | 1 — it to you, Freight pre-
want tn haul, A grest, oew, W |..-.|t|. and let ?‘{ru try
modern invention — abeolatel y . : L t amd use it 30 dayas §
relinble and practical. Guoarantesd - L . then you can bay it
for Five Yesrs, Tt will lost five cimes that Al - if it makes good. We
lang. Ounr goarantee menns money back do npt m=k one penny down—
if not satistied. we ship on 30 Days’ Fres Trial

3|5 The MELROSE Convertible Wagon Box |

The only real new wagon idea of the century. Practical in every detail. L
Can be changed from a grain-tight box to hay rack, stock rack, corn bed, or for any of the hundred
farm purposes; and any boy old enough to drive a team can make any change in less than a minute
anywhere, without assistance or tools of any kind. There are no ratchets, springs, cogs or compli-
cations. It is simplicity itself —absolute, practical perfection.
The Melrose costs you but little more than a standard make of old-fushioned, single-purpose wagon hox, It "r'l-'I_.‘iKh.'I
less than an ordinary, cumbersome, single-purpose hay rack, regardless of the fuet that it is steel bound, steel silled,
hraced and bolted throughout — absolutely indestructible. 1t is already in use on thousands of firms, mtrl is endorsed
by Government Agricultural Experiment Stations. Learn aboul it bday. Learn how you ean save money. time and labor,
Remember — we will ship the ** Melrose ' to yon without one penny down. We prepay the freight. You may use it
¥ an your own wazgon 30 days, and i you do not find it to be just wlhat you
want, you send it back ot our expense. We take all
the risk. This is certainly worth your investigotion. Aiﬂnt! Wn.nted
Write for free catalogue and this great 30 days’

free trinl offer at once.  Put your name and
address on a postal and mail it to us today.

The American Wagon Co.

100 Lincoln Ave. DIXOMN, ILL.

I--"‘L
R -

FPlease Mention Popular Mechanics
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'T)RAW RIG VJONEY!

Yes: $125 to $175 Per Month to Start

I know you would like to draw such a salary and more, and you
positively will earn this amount easy when you are a thorough

Practical

rrainca DI'@ftSman and Designer

The constant demand for trained men always exceeds the supply. Many
positions paying $75 to $100 per week remain open on account of the shortage
of the proper men to fill them. .Some weeks over 250 positions paying the
highest salary in all parts of the country are open. Let me send you one of
my regular weekly lists of open positions.

Drafting Work As Soon As You Enroll.
Earn While Learning [ that’s exactly what 1 mean,

can begin earning a handsome income while learning at home, Send the free coupon to me
today and I will tell you just exactly how vou can begin. [ mean just what I say. Thisisa
great extra special offer I am making. You should write at once. Absolutely no obligations of
any kind in sending the coupon. But you must write at once. [ cannot make this offer broad-
cast to everyone. So I will take the names in the order that they are received. Get yours in early.

Ab Solu‘lel this Com plel‘e
If You Write to Me AT ﬂN¥E FREE! il’lzrgﬁ;lsi']ﬂ:ﬂ l%

By sending the FREE COUPON on bottom of this
page for my most liberal FREE OFFER for the $15.00 Drafts-
man’s Working Outfit, and also for my special offer.

Will Train Y
Chief Draftsman rersonanymimstruet
You Properly

On practical Drafting room work UNTIL you are absolutely competent in every
respect as a first class Draftsman and UNTIL you are placed in a permanent
paying position at a salary payving at least $125 per month. This is a most excep-
tional opportunity for just a limited few selected ambitious men, between the
ages of 16 and 40, whom I will train personally and give individual Instruction
as required in order to fill the constant demand
for properly trained men in this line, .
I give EACH of my students my own PER-

SONAL ATTENTION —therefore, I limit the l G“arﬂl“ee
number of my students and if you desire such To instruct you UNTIL com-
- = . an opportunity then get busy NOW and WRITE TO petent and placed in a perma-

—

ME AT ONCE. Don'twait until tomorrow, butdo it | Rentpavingpositionataregular
~ TODAY. Youcan eamn much more than [ charge EE%{:H?I??!; & salarytﬁf Hé least
FREE BOOK and for my spare time and personal training. 0 PSR FUSHIIA G R YRR
EARNING while \ Mail FREE COUPON it once for my mtcﬂ] to B;r:}mh youl fmf-kthe
LEARNING Offer Coupon Ly book “Success: | Gutht at once from the start.
ful Draftsmanship,” also list of open
Chiel Drattsman, positions and for the free offer to be
 Eanigpment Ca \Eammﬁ e il
» you are learning at home. rig offer is positively limited and in order
mi“ee:—::lﬁ;‘:pﬁf“t to benefit thereby vou must act AT ONCE—not tomorrow but TODAY.
. -
it 2 sl igating o wlinis . ples miasl -
;:Lrn#;nlnmgt:_.- -.;Iilul I?;E[iunx:&l:iﬁ'\:ting ?fj 1::.:1:: - i ﬁdﬂ.l’tss -

Rl T I e S e \ h i e t D r a l _l S a n
s : Engineer’s Equipment Co. (Ine.)
‘ Div. 119X CHICAGO, ILL.
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' Amoney-saver
for every shop
'and tool user

Over half a million tool users have proved how
this grinder saves work and money. Prove it your-
self by trying an outfit for 30 days free. Sharpen
all your tools—see how it saves work—what a
smooth keen edge it gives—how amazingly quick
you can make the bluntest, rustiest tool as keen and
bright as new. Watch how all vour work speeds
up, and how much easier your work goes because
your tools are keen—see at what low cost the extra
attachments, jig and rip saws, lathe, forge, drill, etc. .
give you a fine shop equipment. 14 Different Attachments

LUTHER SHOPV
TOOL GRINDER %

" A Luther Shop Tool Grinder pays for itself over and over in the work,time
and money it saves. Why should you stick to grindstones or emery wheels,
when the artificial diamond, DIMO-GRIT wheels —on this grinder cut
steel 25 times faster than grindstones, 10 times more efficiently than emery
wheels? No water needed, no danger of drawing temper—will not glaze or
wear lopsided,especially suited to steel, leaving the smoothest, keenest edge.

RIT Wh l giving DIMO-GRIT wheels 3000 revolutions
DIMO-G €€e1S per minute. Patent tool rests give praper
At : bevel to twist drills, chisels, saws, etc. A
. DIMO-GRIT, the new artificial diamond : ’, .
sharpening substance, cuts steel as emery cuts Luther Shop Tool Grinder outfit will equip

: : rou for years. It will save you work every

soft co . Dimo-Grit wheels make tools -4 ;
last lnnggfrand save time; make tool sharp- |_ia}r, pay for itself over and over every year
ening so easy that vour tools are always in ;hc time, work, tools and EnnnE}:I;_t R
perfect edge, your general work easier,quicker, im 1 bk canhprﬂve “_da% half a 1'3:1{; :1”“ mi.her [
and increasing production, which means QDL DSLTH Have Prove it—by ays. Thes = B
money-making. Outwear any number of trial in your own shop, on your own tools,
emery wheels—guaranteed 5 vears. ~  Interesting 40-page FREE Book

The Luther Shop Tool Grinder has rigid Get this free book and pick out the outfit you
metal construction, enclosed shaft drive, dust-  would like to try 30 days free. It illustrates and
proof bearings, nothing to wear out—foot and describes all Luther outhits, attachments, tool

= A % rests, etc., and gives valuable inters on tool
engine power—runs easy as sewing machine, sharpening. Write for free book todav,

30 DAYS FREE TRIAL ,imiwsm:lp?

No money needed—no promises to make or papers to sign % COUPON

Get the free book and pick out an outfit for free trial. Use it 30 & LuTheR GRINDER MFG. CO. . !

days — make all your tools keen and bright— then return it at ' o zu::m r"::d“““’ St"l H;h?“k“' w";

my expense, if vou feel vou can afford to do without it. Write for free R it B B B o o B i e

book and select an outfit for 30 days free trial. Write today. e i T 2 e ] T mieh o oy
' This does mot put e under any. ol igations,

- LUTHER GRINDER MFG. CO. & i, .
| 2009 Michigan St. MILWAUKEE, WIs. § = T
A0 -1
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This is no ordinary " drink-it-just-to-be-drinking-
something” beverage. Coca-Cola has distinctive,
individual qualities that you will recognize, Just to
look at a glass of it tells the storv—bright, spark-
ling, clear.

Delightfully refreshing—completely thirst-
quenching—absolutely wholesome. It’s worth
repeating.

Delicious—Refreshing
_h_\\Thirst-Quenching

y
&
Demand the Genuinge ,;:"}7
Refuse Substitutes., ‘{" ¥
v
Send for our .f{ﬁ' Whenever

0T L R T S A i free Booklet. ’;ﬁl{" you see un
Arrow think

2 F@iﬁ?- of Coca-Cola.

THE COCA-COLA COMPANY, ATLANTA, GA.



