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Two Years of
Practical Engineer for

TAKE
THEM BOTH

$1.50
and the Combination tool is sent you

You will get in the very first issue that you re-
ceive of Practical Engineer more value than the
entire cost. It will be the Fuels and Furnaces
Number, an issue for which you have been
waiting and which has more usable facts about
fuels-how to buy them and how to burn
them-than ever before were put between
covers. For that issue the price is

fifty cents.
You will also get by the same

mail the combination screw driver,
awl and wrench. This is a light
but strong tool which just fits the
hand, and the pocket. The blade
slips inside the handle when not
in use, but can't slide in when

S. Send in That
S. Coupon

S.

Today
Mar. 10

Practical
Engineer
359 Dearborn St..
CHICAGO, ILL.

PRACTICAL
ENGINEER

t

._,
,73,.

.

FREE
in position for working.

Just what you want for
repair work and adjust-

ments.
But that isn't all. Every -

month for the next two years
Practical Engineer will come to you

giving you the latest news and the
most important facts about steam, elec-

tricity, water power, gas power-in a
form that you can understand and use.

Articles by omen who are doing big things and
who KNOW, telling you, who are handling

machinery, how to do things the best way.

Our Special Offer
Two special issues, Jan. 1910-1911, 50e. each, $1.00
Twenty-two regular issues, 10c. each, - c2.'20

Combination Tool, value, - - - .5O

Total, $3.70
Send today and get them for $1.50

Fill out and mail the coupon with money order,
For the enclosed 51.50, send $1.50, and you will get by return mail the Fuels and Furnaces

Name

me Practical Engineer f or two years
and i nclude without cost, the big Z30
page' Fuel and Furnace" number and number and the Combination Tool; andyour name will be
the combination pocket screw driver.
which I understand will be sent by return entered to receive practical Engineer all of 1910 and all of
mad I understand that my money wili1.-

your check or cash

cheerfully rued i s Pin not tli,.r..m,, 1911. If you are not well pleased with your bargain,
satisfied with Huy Lert¿ain.

your money will be cheerfully refunded.

Address

City.

Occupation..... ...... ................

State....

PRACTICAL ENGINEER
359 Dearborn Street

......... _ CHICAGO
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One Dollar
Puts the

"RICHMOND" Suction Cleaner
in Your Home

You see here .an electric suc-
tion Cleaner which weighs but
ten pounds-instead of sixty.

All that any vacuum cleaner
or suction sweeper can do, this
one does.

And it does, besides, some
things which no other machine
can do.

You. can, for example, use this
`RICHMOND- Suction Cleaner either
with, or without the hose.

For Hair Drying
Also a special attachment for hair -

drying, pillow renovating, etc.
The hose attachment slides on and

off with the same ease that your foot slides into an easy slipper.
Slip on the hose and you have a machine that cleans everything,

for we furnish, without extra cost, special tools for cleaning
portieres, walls, books, bedding, upholstery, clothing, hats.

Slip off the hose, and you have a floor machine which weighs
two pounds less than an ordinary carpet sweeper-and glides over
the floor more lightly, more easily than even the lightest carpet
sweeper.

But light weight and easy operation are but two of the "Rich-
mond's" exclusive superiorities. There are many more.

There is, for example, the vibrating brush, which you find in
no other machine.

This brush fits in the floor nozzle of the 'RICHMOND-. It vi-
brates at the rate of ro,000 times a minute. Not a rotary motion
to wear out the carpet, but a light up-and-down tapping motion.

Taps Out The Dirt
The vibrating brush taps the caked dirt out of the carpets and

fabrics which no other machine could clean.
The brush slips in or out, without the use of tools. It is but

the work of ten -seconds to take it out or put it in.
And without the brush the 'RICHMOND' will do all that any

machine-vacuum or suction-can possibly do without working
injury to even the finest fabrics.

Points about the 'RICHMOND-
-costs less per month for electricity than the average

family spends for brooms.
-after a year of consistent use you couldn't find a

thimbleful of dirt in a fourteen -room house if you
took all the carpets up.

-no more spring or fall "house cleanings'-no more
"sweeping days"-no more "dusty Fridays.'

-its total cost is less than the cost of one single
annual house-cleaning-to say nothing of saving
the wear and tear which house-cleaning brings to
furniture.

-cleans furniture, walls, upholstery, bedding, cloth-
ing, decorations, bookshelves, tile floors, hardwood
floors, nooks and crannies, as well as making old
carpets look like new.

-equally valuable in homes, offices, stores, hotels,
hospitals, libraries. schools, churches, theatres.
public buildings.

-without any change or adjustment, uses either
direct or alternating current; universal motor of
our own construction.

-thirty feet of electrical cord, with connecting
socket comes with the sweeper-everything ready
to start-any one can do it.

-handsome in appearance-all exposed parts are
highly polished-operates with easy gliding
motion, no pressure required.

-absolutely guaranteed for one year, and without
abuse should last as long as a watch.

-One Dollar brings it-you pay the balance out of
the month -to -month money it saves you.

Many have written us that they were so delighted
with the "RIcaoOND" that they desired to own it
outright at once-

Many have written us that they were so delighted
with the "Ricaatoxo" that they desired to give it to
someone as a present-

And for these reasons they ask us, as a favor, if we
would not make them a special cash price, so that
they could own the machine outright, and present it
to the friend whom they had in mind.

To meet these conditions, we make a special cash
price of $65, and if after to days' use the "RtcrosoNn"
isn't found to be all we claim, return the machine at
our expense andwe will return your money.

But please remember that we have such great con-
fidence in the' Rtcmtoxn" that we prefer to allow it
to pay for itself through the work it saves you, at the
rate of g6.00 per month.

DOLLAR COUPON
THE McCRUM-HOWELL CO., P. E.

Park Avenue & 41st St., New York
I hereby order one "RICHMOND" Suction

Cleaner. complete, with hose attachment and
seven special tools, for which I agree to pay to
your order 81.00 herewith, and Sa.00 per month
for twelve consecutive months. Title to be given
me when full amount is paid.
Name

Address

Name of Electric Light Company

THE MgCRUM-HOWELL CO.
Manufacturers of

J icfutoND- Heating Systems, 'Rtcfthlonn- Enameled Ware, 'RICNMoi n- Household Utensils
Two Factories at Uniontown, Pa.-One at Norwich, Conn.-One at Racine, Wis.

General Office : Park Avenue and 41st Street, New York
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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How To Increase
Your Sales

We have no theories to exploit-no
misfit, cut-and-dried plans to advise.

Each client has individual attention.
His business is analyzed-his problems

diagnosed.
The merits of his product are well con-

sidered.
The numbet of possible purchasers is

calculated.
Ways and means are devised to reach

them with the maximum result and the
minimum cost.

Plans are made for demand and distri-
bution to go hand in hand.

If you are confronted with selling prob-
lems, let us confer with you.
You assume no obligations.

Wm. D. McJunkin
Advertising Agency

167 Dearborn St., Chicago

Just off the Press -1910 Edition

Standard Wiring
for Electric Light and

Power as Adopted by the

Fire
Underwriters

of the
United States

Containing the National

Ir
Electric Code, explained
with numerous illustra-
tions, together with the
necessary tables and

V4tTRt GR YIRItTry formulae for outside and
L T liü inside wiring and con-

struction for all systems.
Everything revised right

Ñ GR
up-to-date. Handy size
for the pocket. Black
limp leather binding-
gilt embossed.

Price prepaid

Free for 2 paid yearly
Subscriptions

to
Popular
Electricity

POPULAR ELECTRICITY BOOK DEPT.
Monadnock Block, CHICAGO, ILL.

Send Joe our i/lus/rated Calalog-FREE

Electrical Securities
The stocks and bonds of first class ELECTRIC

LIGHT, POWER and TELEPHONE companies offer
to investors generous interest returns, combined with
a high degree of safety and promise of future en-
hancement in value.

We have made a particular study of this class of
securities, and we invite the correspondence and in-
quiries of those who are seeking desirable investments

RUSSELL, BREWSTER & CO.
Members of New York and Chicago Stock Exchanges

111 Broadway, New York 137 Adams St., Chicago

i
For our Mutual Advantage mention Popular Electricity when writing to Advertleers.
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To Keep Your Floors Beautiful
Every woman knows

spots, water stains, dirt
of her floors, stairs and
her entire home.

Will you test, at our

how annoying it is to have unsightly
 stains and foot -tracts spoil the beauty
woodwork. They ruin the beauty of

expense.

Johnson's Kleen Floor
the only preparation for immediately' removing all these discolorations? With Johnson's Kleen Floor
any woman can keep her floors bright and dean-like new.

Simply dampen a cloth with Kleen Floor and rub it over the floor. Instantly, all spots, stains and
discolorations disappear-without the slightest injury to the finish.

Johnson's Kleen Floor rejuvenates the finish-brings back its original beauty-greatly improves the
appearance of all floors, whether finished with Shellac, Varnish or other preparations.

Johnson's Kleen Floor is quickly applied-two hours is ample time in which to thoroughly clean the
floor, wax it and replace the rugs.

We want to send you, free, sample bottle of Johnson's Kleen Floor and
a package of Johnson's Wax to be used after Kleen Floor is applied

Johnson's Prepared \Vax gives the floors that soft, lustrous, artistic polish which
S. C. does not show heel -marks or scratches and to which dust and dirt do not adhere.
Johnson .A' It is ideal for polishing woodwork, furniture, pianos, etc. All that is necessary
& Son, !se is to occasionally apply it with a loth, and them bring to a polish with a
Racine,W ;off dry doth.
I accept your . no Your floors receive harder wear than any other part of your woodwork.
FREE offer of ' ;a$ hence require special treatment. Kleen Floor will keep them always in
samples of John- .--.7..> perfect condition.
son's Kleen Floor :\-+ We want to send you, free, prepaid, samples of our
and Prepared Wax, :c. Kleen Floor and Prepared Wax, together with the
also booklet Edition .% Latest Edition of our handsomely illustrated book
P. E.3 on Home Beauti- :do on the "Proper Treatment of Floors, Woodwork
lying. Iagree to test .`in and Furniture." We attach a coupon for your
the samples, and, if I find .tom convenience.
them satisfactory, will ask .r.
my dealer to supply them. S. C. Johnson & Son
Name.

Address

RACINE, WIS.

"The Wood Finishing Authorities"

PREPARE .z
,g `-'- --.-_:F lu

,(i, o.

For our Mutual'Advantage mention Popular Electricity when writing to Advertisers.
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Are you prepared for this call-no matter from which department it comes? Just think what

it would mean to have constantly at your elbow for consultation, an expert on the very problems
that puzzle you. That's just what you would have in the

Cyclopedia of Applied Electricity
Sin Big Volumes-Bound in Half Morocco -2,896 Pcgea 7,10 inches- Printed on special paper in large,

clear type -2,000 full page plates, diagrams, formulas, etc.
Written by thirty expert Electrical Engineers, the biggest men in the profession: It is a working guide For the student or practical
electrician, and a reads reference for the expert.

Examine These Books at Our Expense
So confident are we that the books are just what you want, that we will send them to you by prepaid express-you keep the

books S days-examine them carefully, test them, apply them to your every -day work. If satisfied that the books are the most
omplete and comprehensive work ever published on electricity, keep them, send $2.00 within five days and $2.00 a month

until you have paid $18.80. the special introductory price-the regular list price is $36.00. If not suited to your needs,
otify us. We will send for them at our expense. Fill in and mail the coupon today-the books will be

sent you at once.
IMPORTANT SUBJECTS TREATED IN DETAIL U P. E.

Electric Wiring-Electric Telegraph -- -- Wireless Telegraphy -Telautograph --Theory, Calculation, Design and Con- Q 310A.

S. of C.struction of Generators and Motors-Types of Dynamos and Motors-Elevators-Direct Current Motors-Direct- Please send
Driven Machine Shop Tools -Electric Lighting --Electric Railways --Alternating Current Motors -Single Phase O me Cyclu-
Electric Railway --Management of Dynamos and Motors -Power Stations -Central Station Engineering-Storage a podia of Ap-
Batteries-Power Transmission-Alternating Current Machinery-Telephony-Automatic Telephone-Wireless plied Electric-

ity for fiveTelephony-Telegraphone, etc. days free exam -

Special Offer If You Mark and Mail Coupon Promptly
For a short time we will include, as a monthly supplement, for one year, the

TECHNICAL WORLD MAGAZINE. This is a regular $1.50 monthly, full of
Twentieth Century Scientific facts, written in popular form. Also contains the
latest discussions on timely topics of invention, discovery, industry, etc.

American School of Correspondence
CHICAGO, U. S. A.

O

¡nation. Also T.
W. for one year. I

will send ó2.00 within
five days and e2.00 a

month until I have paid
$18.80 or notify you and

hold the books subject to
your order. Title not to

pass until fully paid.

Name

Address

Occupation

Employer

For our Mutual Advantage mention Popular electricity when writing to Advertlsere,
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TEN THOUSAND TELEGRAPHERS WANTED
by railroads, commercial companies and Wireless Companies. Only schools in America teaching

WIRELESS TELEGRAPHY
We operate fifteen Wireless Stations. Main Line R. R. Wires in each of our Institutes.

Supervised by R. R. Officials. Write for prospectus.
NATIONAL TELEGRAPH INSTITUTE

CINCINNATI, OHIO PHILADELPHIA, PA. MEMPHIS, TENN. DAVENPORT, IOWA PORTLAND, ORE. COLUMBIA, S. C.

LEARN CHIROPRACTIC
The new methodof drugless heeling
EARN $50 TO $100 PER WEEK
Our free book tall. how you can learn to detect die-
easeandremovethacauseby Howard's methodof Spinal
Adjustment. Positivelythemostelmple,dfrect,alvweed
and scientific method of drugless healing. Based on un-
erring natural laws. Anyone can understand it:learned
In spare time. Improve your social prominence and
financial standing Start now on the road to honor and
ancceas. W rite for free bookandepecial scholarship offer
I NATIONAL SCHOOL OF CHIROPRACTIC
17Ba W.Congress Si., DepI. 8 Chidege, iii.

COPY THIS SKETCH
and let me see what you can do with it. You can
earn 520.00 to 5125.00 or more. per week as illus-
trator or cartoonist

My practical system of personal individual
L11 lessons by mailwlll develop your talent. Fifteen

years successful work for newspapers and
magazines qualifies me to teach you.

\imaiirJ Send me your sketch of President Taft with 6c
in stamps and I will send you a test lesson plate.
also collection of drawings showing possibilities
for you.

THE LANDON SCHOOL :
1451 Schofield Bldg.. Cleveland, O.

LEARN WATCHMAKING
By our profit sharing plan. We teach the
most modem methods of Watchmaking,
engraving, and Jewelry Repairing. In-
dividual instructions. Positions for gradu-
ates. Endorsed by leading jewelers. Write
for our free catalogue.
Chicago School of Watchmaking

Dept. 30, Bush Temple, CHICAGO

I TEACH

BY MAIL
I won the World's First Prise In Peomseeblp. By my new

system I can make an expert penman of you by mall. I
also teach Book-keeping and Shorthand. Am placing my
students as instructors In commercial colleges. It youwlsh
to becomea better penman, write me. I will send you FREE
one of my Favorite Pena and a copy of the Ransomerian
Journal. e. W. RANSOA, 559 Reliance Bldg., Buena CIty,Ho.

100 Men Wanted to Learn
WIRELESS-Big Demand

Big pay when qualified. Wireless men in demand on land and sea-
School recognized by the large Wireless Companies-We teach you in
3 months and secure for you a position.

Wireless operators making from 51200 to $1800 a year. Write or call
at once.

INTERNATIONAL WIRELESS SCHOOL
I71 E. Washington St., Chicago, Ill.

Our Graduates are filling nigh Salaried
Position.. Good artists

EARN $25 TO $100 PER WEEK
and upwards, in easy, fascinating work. Our courses of

Pommel Home Instruction by correspondence, are complete, practical.
Twelve years' successful teaching. Expert instructors. Supe-
rior equipment. Positions readyror
competent workers. OURSNFBOILDING

Wrlteforvaloable Art Book,Free. , FIREPR
SCHOOL OF APPLIED ART

(rounded 1899)
B 70 Fine Art Building

BATTLE GHEE% MICHIGAN

SPANGENBERG S

PRACTICAL

ARITHMETIC

SeIF Taught

Prof. Genung
English

MORSE and WIRELESS
At My Practical School. Demand for oper-
ators from Railroads and Wireless Co's greater
than supply.' Graduates assisted. We occupy
our own large modern building. R. R. train wire
and complete wireless station. Endorsed by
Railroad and Western Union Officials.
Teachers are practical experts. Living expenses
earned. Easy payments.Correspondence courses
if desired. Catalogs Free. GEORGE B. DODGE,
Pres., Dodge's Institute Sllat Street,Valparaiso.
Indiana. Established 1874.

ARITHMETIC SELI'-TAIJGHT
A plain, easily -understood volume for
ALL who have not had the opportunity
of learning this subject thoroughly, or
who have forgogtten what theyonce
TEACHER.learned.

257 pages.
a This greatre 6fl Cñts,little book sent postpaid for

(stamps accepted) leather binding, E1.
GEO. A. ZELLER BOOK CO., Est.1870.
4484 W. Belle Place, St. Louis, MO.

Courses
Over one hundred Home Study Courses ender

professors in H , Brown, Cornell and lead-
iug college..is ui agrfaslterd, C.srrsiel,
Nereml sell Civil Service ggertmente.

Preparation for College, Teachers' and Civil
Service Examinations.

250 gage eeteleg fns. Write Wiley.

THE HOME CORRESPONDENCE SCHOOL
Dept. 100, Springfield, Nees.

Selling The Magazine of

Electricity Progress
Electrical

A Text Book for the Electric Light and Power Solicitor.
The Clearing House of New Ideas-Where to Look for Business-

How to Get it-Ways to Hold it-Who has Done It. $1.00 per year.

SELLING ELECTRICITY
74 Cortlandt Street - - New York City

ELECTRICITY
PRACTICALLYAND INDIVIDUALLY

TAUGHT
Through the medium of tools and machinery.
You are qualified in a few months under the
guidance of skilled instructors in the largest
and best equipped electrical school in the U.S.
to occupy a responsible position in the elec-
trical field or to enter into an electrical con-
tracting business of your own. Write or call
for Prospectus.

NEW YORK ELECTRICAL SCHOOL
40 West 17th Street New York City

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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IstfusicByMail

4This
FREE
BOOK
Tells How

By the wonderful Simplex copy-
righted system anyone of ordinary
intelligence can quickly learn to
play piano or organ
WITHOUT A TEACHER

You need not know the first
principles of music. By no other
method can you learn music so
quickly and thoroughly as by the
Simplex System. The study is
easy and fascinating. By our
system you can study during
spare time in your home and
quickly become a capable
musician, playing popular, sacred
or classical selections. Delighted
students in every state and terri-
tory. Some of our students after
six or eight lessons, begin playing
piano or organ in church or Sun-
day school. Others write that af-
ter one lesson', they are able to
play a waltz from memory. If you
wish to become a skilled musician,
write at once for our free book.
Address
Simplex School of Music
Conservatory 512, Kansas City, Mo.

SEND A POSTAL TODAY
and receive complete, detailed, and convincing in-
formation about The Amerioan Woman's League,
the greatest co-operative movement for the bet-
terment of women, Intellectually, Socially and
Financially, ever devised. Booklet will be sentpromptly.

All the many valuable rights and advantages of
membership in this great and rapidly growing or-
ganization, numbering already tens of thousands
of members, may be had without spending a single
dollar, All the League's enormous revenue is
gTnéd through co-operative effort-not co-opera-
tive payment.

If you feel the need of additional educational
advantages, or if you have boys and girls wpo
need to be educated, then the League's plan
should especially appeal to you.

After you have received the League booklet
you will he glad you sent for it. Delays win
nothing-send today. Address

THE AMERICAN WOMAN'S LEAGUE
7316 Delmar Blvd., University City, St. Louis, Mo.

A MONEY MAKER
For Dealers and Agents

Something that will sell to every family having
electricity. A $5.00 outfit SENT FREE to one
dealer or agent in every city. For sample write
today for cuts and literature. Just the right
season. Don't delay.

ROBINSON MFG. CO.
40 Randolph St. .. CHICAGO

THIS
SENT TOYOU FREE

BOOf'LEARN DRESSMAKING"

4

-1

AT HOME BY MAIL.
We will teach you to your own
satisfaction, and equip you to
command a good income. Or you
can start in business for yourself.
Mast women nowadays are earning
$100 a week -$5,000 a year. One
woman, the head designer of Chicago's
largest retail dry goods house, is said
to receive $10,000 a year. Salaries

of $25.00 to $50.00 a week are corn.
mon. Become a Graduate Dressmaker. The
regular Diploma of this College is issued to all who
complete this course of lessons. These Lessons
will teach you how to make your own clothing and
enable you to dress far better at one-third the usual
cost. They teach you how to DESIGN, DRAFT,
CUT. FIT, MAKE. DRAPE and TRIM any gar-
ment, including children's clothing. This College
is endorsed by the leading Fashion Magazines-
McCalls, Pictorial Review, etc., etc.,

This book will be sent to you free.
Assn expense of thousands of dollars this College has published
100, 000 of these copyrighted books to advertise the AMER-
ICAN SYSTEM OF DRESSMAKING, and -while they last -
will send you a copy FREE. Write for it today: One copy only
to each woman: Requests filled In the order received.

American College of Dressmaking
J 811 Reliance Bldg. Kansas City, Mo.

At Home by Mail in
40 Easy Lessons by

THE DELLA CARSON
SYSTEM

Miss Della Carson needs no introduction to the
women of America. She is known throughout the
world as the Winner of First Prize in the Chicago
Tribune's great Beauty Contest, being declared
to be decidedly,

AMERICA'S MOST BEAUTIFUL WOMAN.
Many requests have been made to Miss Carson

urging her to give to the world the secrets of her
great beauty. We therefore -take much pleasure
in announcing that after .tronths of preparation
we are now accepting, at a special introductory
fee, enrollment applications for the complete 40
lessons correspondence course in Beauty Culture,
known as

THE DELLA CARSON SYSTEM.
Beauty Culture as a profession is clean, digni-

fied, respectable, Highly Profitable. Scientific
beauty culture teaches you how to improve your
own appearance. The Della Carson System
teaches Manicuring, Hair Dressing, Shampooing
Marcel Waving, Hair and Scalp Treatment and
Massage. Openings everywhere for Professional
Beauty Culturists-earn ;20 to $40 per week in
salaried position-$5,000 and more, per year,
in business for yourself.
BOOKS FREE Two valuable beauty books free on request.

They tell all about this wonderful system
and the great opportunities is Beauty Culture. Send for the books
today. Address.

THE DELLA CARSON SYSTEM
521 Curtiss Bldg. Kansas City, Mo. lj
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Railway Signaling
in Theory and Practice

By James B. Latimer,
Signal Engineer, C. B. & Q. R. R.

The applications of electricity to the safe-
guarding of travel are among the most interesting
and important of its uses. Electricity has made
possible the solution of most of the difficulties
encountered in protecting trains at high speed,
and has furnished a means, in the "block system,"
of increasing the capacity of a railroad track in
some cases as much as 100%. It has permit-
ted the running of fast trains with a degree of
safety that makes the traveler almost as safe from
accident as in his own home. But, though it is
already highly developed, signaling is yet in the
early stages of the growth it will ultimately
attain. Its refinement and improvement will be
demanded to keep pace with the increase of the
volume and intensity of traffic. And therein
will the inventor and the Electrical Engineer
find waiting a fertile field. "Railway Signaling
in Theory and Practice" furnishes a knowledge
of what has been accomplished in signaling, and
an insight, such as can be acquired from no
other treatise, into the direction future growth
will take. Written by an engineer who has
obtained a thorough mastery of the subject, it will
be found an invaluable addition to every technical
library. 420 pages, 140 illustrations ...82.50

Seat postpaid to any part of the world
on receipt of price.

Mackenzie -Klink Publishing
Company

962 Monadnock Bldg., Chicago

Within a Stone's Throw
of You

perhaps in your own factory, office
and home-the illumination is out
of date. Everywhere wasteful,
hideous, generally unsuitable in-
stallations abound.

It may be your fault,-or at
least your opportunity to remedy
these defects, to your advantage
and the profit of all concerned.

C Get The Illuminating En-
gineer and you will see for your-
self the ways and means of modern
lighting. It is the only publication
which gives you the "whole story."

41 Write for a sample copy at once,
and you will see the advantage to
you of securing thorough informa-
tion on this subject.

THE ILLUMINATING ENGINEER
36 W. 39th Street, New York

It

MIS YOU IN PLAIN ENGLISH
HOWt" make money safely and judi-

ciously.
H O W to judge Investments properly and

realize financial success.
HOWtou acquire the faith necessary for

success.

HOWto analyze, develop and utilize
your dormant abilities essential to
successs.

HOWto guide your ambition, concen-
trate upon your aim and persist
until you achieve it, etc., etc.

SPECIAL PAPER -BOUND EDITION
104 Pages - 10 CENTS - 16 Chapters

100,000 COPIES SOLD

MAKING MONEY
Is not difficult for the man or woman who fol-
lows the instructions contained in the sixteen
chapters of this most successful book of the
year. The tremendous editions enable the pnb
lishers to sell the book at 10c, a price at which
no man can afford to be without a copy any more
than he can afford to refuse payment for his
work or services Pill out the Coupon now.

READ THESE LETTERS,
Thos. C. Land, General Manager Conway Telephone

Co., Pawnee. Okla.: "I have read the book and con-
sider it one of the best books published. It is worth more
than its weight in gold. I would like to see every young
man read this book. I can certainly recommend it."

O. A. Jackson, Mason City, Iowa: "It is agreat and
good book."

James T. Castle, Manager Buckeye Engine Co.,
Pittsburg, Pa.: "Have read the 'Law of Financial Suc-
cess' and find it of so much interest I want you to send
me one-half dozen copies, as I would like to distribute
same among my friends,"

Harry A. Fries, Newark, N. J.: "Book is O. K.;
worth twice the money with $10.00 added to it."

W. L. Wagner, of the Foos Gas Engine Co.. Webb
City, Mo.: "I cannot tell you in words just how well
pleased I am with the book."

John G. Gretzinger. Fullerton, Cal.: "It is worth
its weight in gold to me, far better than I expected."

Many Others on File. None Solicited.

If this announcement justifies you in investing
10 cents in a book which may mean the making of
your fortune,
JUST WRITE YOUR NAME AND ADDRESS

RIGHT HERE:

Name

Address

Tear out this advertisement, wrap a dime or stamps
in it, enclose in envelope and snail to

THE FIDUCIARY CO.,3cxiúñesó ilif:
The book will be promptly mailed, postpaid. When-

ever you wish to part with it, return it and the 10 cents
will be instantly refunded.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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I can underbid your local printer
do better work and guarantee

I - - r - r r " i to deliver your job
I.

I

on date promised
I That's straight from the shoulder-there is not a bit of blue sky

about it. I'm ready and willing to back it up-to prove it at any
I

I
time. And all I want is a chance to do it. I can prove it without
a bit of trouble or expense to you, if you will let me. No matter

I I where you are located, I can save you money on your printing and

I I
do better work besides. It's needless to doubt or to merely take my
word, when it is so easy to get the proof-to be actually shown.
Simply let me send you samples of my work along with my prices.

I I There is not a better printingplant on earth
I

Why I can save
you money on than mine-it is not the largest-just large

I enough for me to keep in close personal
I I your printing touch with every one of its 21 departments,
I I its iii machines, so that I can give every job that goes through it

z_.: my own personal attention. The building and everything in it is
I I brand new, modern and up-to-date. New snappy type faces-up-
I

I to -date time and labor-saving machines that take the places of hun-
dreds of workers and cut down plant expenses. I have no high
salaried solicitors, my samples and prices get, me the business, and
it only takes a few cents postage to send them out.

1

I I'm going to let him figure on
that job. He claims he can

e` 1 save me money on my print-
ing-do better work besides

I -and guarantees to give sat -
1 isfaction and get the job out
I on time, or I don't have to
I accept it. Address: East

Ravenswood, Chicago.

A Reminder
This is Kimball

L__ --------.__-JP

To Give You an Idea
500 8 x 11 Letterheads or 4 -page Note Q 0 0

Heads, on a good grade of lb lb. Bond Paper all
500 No. 64 Envelopes to Match
500 Cards, 21 x 4 inches on good 4 -ply

cardboard-all for
We will furnish 1000 of each ^J

as above for tt I e /7 J
CASH WITH ORDER

Can your printer equal these prices?
Ask your local printer to quote prices on the same sort of work I give prices on below.
They include every item-include my personal supervision-no extras unless you
order them, and if you do, I'll tell you in advance exactly what they will cost you.

8 -Page Booklet
Size of page 6x9, one color ink, fine grade paper:

5M - $ 31.50
10M 49.25
25M 108.50
50M - - 164.50

Additional thousand., each $2.75
Don't think that because my prices are so much lower than his that I have cheap-
ened the quality of my work. Just a penny postal will bring you samples-proof
to the contrary.
Get 'u. touch with me now, anyhow, whether you need any printing or not. Send
for some samples. They are bound to prove interesting. In the meanwhile, clip
out the reminder along the dotted lines. Pin it up in your office, so you won't
forget to let me figure on that next job.

C. E. KIMBALL, Vice -President and General Manager

THE CLINIC PUBLISHING COMPANY
4741 E. Ravenswood Park, Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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YOU SHOULD KNOW ABOUT

The American Woman's league
"irHE American Woman's League is today one of

the largest and most powerful organizations of
women and men in the world-and its member-
ship is growing rapidly, in all sections of the

country.
Its single purpose is the Educational and Socirl Advance-

ment of its members and their children.
To promote the educational interests of its members it

has organized and equipped The Peoples University and
has already completed the first of a million -dollar group
of six magnificent buildings to carry on its educational
work. Believing most thoroughly hi the slogan, "Keep
the Children at Home," it gives its instruction in all the
useful Arts, Sciences, Professions and Trades by mail,
right in the homes of the students.

absolutely not a penny of charge is made to any member
for the Correspondence Courses of the University; the
free use of any or all of the Courses is a right of membership
for life.

The Peoples University, in addition, does what no other
institution could attempt. It singles out, each year, its
ablest students-those who possess real genius-and brings
them to University City, at its own expense, for a personal
attendance course under the Masters, and ys these
students a salary of not less than $óo.00 a mon1735r living
expenses, while here. In other words, thoroughly fits
them for the battle of life.

For the development of social life and advancement,
the League erects in any community where there are
sufficient members (from 15 up) a beautiful, commodious
Chapter House for the sole and exdusive use of its mem-
bers, in which to hold social gatherings, etc. Upwards
of fifty such Chapter Houses are already built or arranged
for.

These Chapter Houses are erected, fully and beautifully
furnished, and maintained by the central body of the
League, without a dollar of expense to the local members.

Aside from these two principal features of the League,
the minor advantages of membership are many and varied
and any one of them is well worth the small effort required
to become a member.

Life membership, entitling the members to all the ad-
vantages of the whole organization, may be secured by
any woman (or man) of the white race, in a few days' or
a week's time, absolutely without the expenditure of a
sin le dollar.

you are a young woman or young man seeking educa-
tional advantages that will enable you to command success
if you are a parent interested in the welfare of your c'l iÍcTreñ
-you cannot afford not to know about the League, and
what it can do for you.

The coupon below, or a postcard request, will bring
immediately full, detailed and convincing information.

THE AMERICAN WOMAN'S LEAGUE
7315 Delmar Blvd., University City, St. Louis, Mo.

CUT OUT HERE

THE AMERICAN WOMAN'S LEAGUE
7315 Delmar Blvd., University City, St. Louis, Mo.

Please send me, without obligation on my part, full
information about The American R'oman's League.

Name

St. & No.

P. O. & State

We Want You
To Represent Us

Will Pay You.
A Liberal Commission

and Salary

for all or a part of your time
-as you prefer-securing sub-
scriptions for POPULAR
ELECTRICITY.

The work is easy, digni-
fied, pleasant -and you are
your own boss.

Our magazine takes very
readily and you can make
big money in your spare
time without interfering with
your regular occupation-
more if you are free to de-
vote all your time to our
interests.

Write Today
stating your line of business
or where you are employed
and full particulars will be
sent you.

POPULAR ELECTRICITY
PUBLISHING CO.

Circulation Department
Monadnock Block, Chicago, Ill.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



Students
at Work

Plumber,
Skilled workmen are

POPULAR ELECTRICITY

The Quickest Way to Learn

a Profitable Trade
is by practical working ideas instead of books-as taught by the
Coyne national trade schools. Takes but a short time to learn,
saves three or four years that would otherwise have to be spent
as an apprentice-and makes you independent for life-no
woman or machine can take away your position.

The Most Profitable Trades are those of

Electrician and Bricklayer
in great demand everywhere and hundreds of our graduates

Earn $5.00 to $8.00 Per Day
We give each student practical, individual instruction under

actual working conditions.
Equipment and methods far ahead of other institutions. Enter

at any time-at any age. Drawing and estimating are included
with each trade enabling you to take the best positions or start
in business for yourself. We assist graduates to profitable
positions. Start today. We have a course in Mechanical Draft-
ing that you can take at the school or at home.

SENT FREE-Our large Illustrated Catalog giving full particulars of our entire in.
struction. Write for it today and start on the road to independence and a large income.
Address me personally.

L. L. COOKE. Director in Chief

Coyne National Trade Schools
1733 N. Ashland Ave. Cor. Wabansia Ave. CHICAGO, ILL,

MEN
WANTED
MEN WANTED EVERYWHERE
TO SECURE SUBSCRIPTIONS
FOR A MONTHLY JOURNAL OF
MACHINERY AND MACHINE
TOOLS.

MODERN MACHINERY

IS THE ONLY JOURNAL OF ITS
KIND PUBLISHED IN THE WEST.
IT'S A LIVE WIRE. PRICE $1.00
PER YEAR.

We offer very liberal terms to
solicitors. Write us.

/foder'?,bchinnerq
961 MONADNOCK BLK., CHICAGO

Our
Home

Electrician and
Mechanic

is a practical magazine for everyone who
wants to learn about electricity, or who uses
tools. Its articles tell you how to make
dynamos, engines, wireless telegraph appa-
ratus, furniture, models, etc. The only maga-
zine in the world of its kind.

Features for 1910
WE have in preparation or now run-
ning articles on a practical wireless

set working up to 1000 miles, an induc-
tion motor, a wireless telephone that will
work, an aeroplane, how to run auto-
mobiles, forging and tool-making, and
others too numerous to mention.

Shecial Offer: We have 300 sets of the last
6 numbers of ELECTRICIAN

AND MECHANIC. Send us $1.00 for a year's sub-
scription (within 30 days) and we will send the
6 back numbers FREE.

SAMPSON PUBLISHING CO.
1140 Beacon Building BOSTON, MASS.

For our Mutual Advantage mention Popularf Electricity when writing to Advertisers.



The Man Wanted

POPULAR ELECTRICITY

There is a place any time for the man who is master of busi-
ness - for the man who knows not only the task under his hand
but the things that depend upon it. Your value to your employer
or your business-the number of places ready for you, is in exact
proportion to the definite, practical knowledge you can bring
with you.

No Matter What Branch of
Business You Are In

the American School's new Cyclopedia of Commerce-a com-
plete reference library of practical Business Knowledge in ten
big volumes-will put within your reach at any moment all the
facts connected with your work. It will perfect you in the closer
knowledge of your department, will familiarize you with the
work of other departments - will give you a broad survey of
general business procedure. For the man who is ambitious to be
a big business man - for the executive who desires to more intel-
ligently check and guide the work of those below him this great

Cyclopedia of Commerce
Accountancy and Business Administration

consisting of ten handsome volumes,
over 3,500 pages, 1900 illustrations, page plates, etc.,

is an ever reliable, always dependable help in every problem.
No such complete and yet instantly accessible digest of Business
Knowledge was ever compiled before. The question that puz-
zles you, the emergency that confronts you, can be quickly
solved with the help of these books.

WHAT YOU CAN GRASP
ttusine.e. Organization - Advertising - Sales - Collections --

Credits- l'nrelmsing and Stores- Catalogues -Records -Cost
t nalysis-1'mnmerrinl Law - (tanking- Clearing House Methods
- Partnerships- Corporal ions-Securities-Contracts-Method.
of Bookkeeping - Principles of Accounting - Trial Balance
Speeial Arrounting - Systems- Inventories-Stock Brokerage -
Recording and (tilling -Auditing- C. P. A. Requirement,,- t'or.
porntlon Accounting - Banking - Savings and Safety llepo.ii
%crowning - Publishers' Accounting - Installment Sal., nn.l
1'ollectlons- Brewers' Accounts -Retail Store Aeeooating - Moil
Order Business-Follow-up Systems-Stock-keeping-Insurance
- (teal I.:nta p-Loans-('ontractors' Accounts-Cost Keeping -
Department Store Accounts - Store Management-Hotel and
Club Arenuntiee-Commission and Brokerage, etc.

Free Examination in your work-take no risk,
Test the value of these books

but simply send this coupon. Examine the 10 big volumes thor-
oughly for 5 days-measure for yourself the benefits you can derive
from them - the new avenues to power and position they open up
for you. If you are not convinced, you need not spend a single
penny on them. If you do need them, the payment is made easy
and convenient for you - and in addition you will receive, as a

,.nthly supplement, the Technical World Magazine for one year.
Rood the coupon, then sigo and mail it today.

AMERICAN SCHOOL OF CORRESPONDENCE,
CHICAGO, U. S. A.

INTRODUCTORY OFFER COUPON
American School of Correspondence:

Please send set Cyclopedia of Commerce, Accountancy, and
It::siness Administration for 5 days' free examination. Also Tech-
_ cal World for 1 year. I will send $2 within five days and $2 a

onth until I have paid $24.10, or notify you and hold the looks
t,jeet to your order. Title not to pass until fully paid.

NAME

ADDRESS

OCCU PAT ION

EMPLO%
Pop Elect. 3-10

The Electric Journal
~1.111~1E1

An Illustrated Monthly Magazine on
Practical Electricity

WRITTEN BY MEN WHO KNOW

If you really want to learn the facts regarding the
inner workings of electrical apparatus, you will need to
study the subject in detail and find out for yourself how
to operate electrical machinery, how to locate and remedy
difficulties, how dynamos are wound, etc.

For the Student
The electrical student will find 'Pitt Et.Ec'rstc JOURNAL

filled with up-to-date articles on practical electrical sub-
jects, written by some of the most prominent engineers
in America.

The Journal Question Box
You will want to ask questions. Our question box

department will give you answers to practical problems
that bother you, furnished by the largest staff of expert
contributors of any technical publication.

.Learn the Latest Developments
The editorial staff of THE JOURNAL is in touch with

the latest things electrical and keeps the readers of THE
JOURNAL in touch with up-to-date electrical practice.

Enter your subscription now to begin with the Janu-
ary issue and thus get a complete iQro volume. Sub-
scription price $1.5o per year. Sample copy and list of
recent articles on application.

No. 107 Murdock -Kerr Bldg., PITTSBURG, PA.

Free, Send Today
For Our New

Illustrated Catalog

of Electrical Books
Containing descriptions and illustrations

of up-to-date books you need to increase

your knowledge of Electricity. Also full

particulars regarding our

Special Offer
An Electrical Library Free

Popular Electricity Book Dept.
1252 Monadnock Block CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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SAVES MONEY

MAKE IT YOURSELF
WITH THE SIMPLEST TOOLS

"HOME -CRAFT"
Furniture

We send you the pieces of selected quarter -sawed oak,
smoothly dressed, accurately cut ready to fit, together with
all of the materials for fmishing. It is a very fascinating,
pleasant occupation and quite the proper thing to make
your own furniture. Write today for new, beautifully illus-
trated book, enclosing four cents in stamps for postage.
It will explain everything. (Incorporated rgo6). Address

Home -Craft Company
226 Caswell Blk., Milwaukee, Wis.

$100 IN GOLD GIVEN AWAY
Are you a smart speller? We give $100 in gold and other
prizes named below to those able to make the largest list
of words from the words THE ROUNDTREE PUBLISH-
ING COMPANY. Here are the rules to follow: Use only
words in the English language. Words alike but with
different meanings can be used but once. This is the
way: Heart, temple, rain, only. Use these words and
arrange alphabethically.

The following is a list of the prizes:
$25.00 for the largest list of words.
$20.00 Set Encyclopedia, second largest list.
$15.00 third largest list.
$12.00 Set of Dishes, fourth largest list.
$10.00 Mission Lamp, fifth largest list.
$10.00 Cash, sixth largest list.
$ 5.00 Cash, seventh largest list.
$ 2.00 each to next twenty-two highest.
Subscriptions to the Dixie Home one year to the next

hundred highest.
We make no extra charge for the privilege of entering

this word -building contest. To enter the contest it is
necessary for you to send us fifty cents for subscription to
the Dixie Home for one year, with your list of words.
The lucky one's names will be published later. This is a
great offer to those who take an interest in such contests.

Address
"CONTEST EDITOR," DIXIE HOME

Dept. 41 BIRMINGHAM, ALA.

Price
$12.00
AT FACTORY

Quality

Excellent

SAVE ROOM
Most convenient and practical low-priced

Typewriter Stand on the market. Made
of selected Oak, fine golden finish,

44 in. long, 24 in. wide; Pedestal
30 in. high; 3 drawers and exten-
sion slide; Paper Cabinet with
shelves 1418x114 in.; Cabinet has
roll curtain front and copy holder.
Order from dealer if he has It or

We also make
will get it; otherwise from us. Do

1V
W'

al.
make not accept a substitute; no other

nd Opera Seats, Type writerStand le"just as good?'and Ask for Catalog by Number Only.
No. 219-Offce Desks, Chairs, Files, Book Cases, etc.
NO. 41 9-Mission Fern. Rockere,Davenporte,Couch es,Settees.

E. II. STAFFo1RD MFG. CO.. 248 Adams St., ehlesgo, lW

World -Famous

Meister
Piano

30 Days Free Trial
In Your Own Home

 1,, _

Il I

The Best $175 Piano
in the World

$175, $225, $255,
$285, $350

Any one of the above grades sent to ,your home
on 3o Days Free Trial

We Pay the Freight
No cash payment down-
No extras-no interest

3 and 4 years to Pay
Small Sums Monthly

If the piano you select doesn't prove to be the
finest instrument you ever saw at or anywhere
near the price asked for it, we will send for it and
we will

Pay the Return Freight
We merely want the chance to place this

instrument in your home on Free Trial and
let it prove its own merits.

Send for the Free Meister Piano Book. It is
beautifully illustrated and shows all grades.

Rothschild & Company
236 B State Street, Chicago, Ill.

For our Mutual Advantage mention Popular ElectrIelty when writing to Advertisers.
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TrAUTOMOBILETRÁ

Pick up any
, Automobile

Paper and
see how the
Factories
are working- day and
night and
notetheirad-- Yertismeots

_v- calling for help

There is Life, Pleasure and Future
in this Business

AUG. FALKENHEIM ER of Oshkosh, Wis., ordered our Course In Set,-
- tember, be writes us January 15th and says: "I now have a good paying
position with one of the largest Auto Concerns in the country-I owe It all
to your Course and to the Diploma, the Course gave me the knowledge and
the Diploma helped me to get an audience with the Superintendent-it's
great, refer any one you want to me." The above Is part of an unsolicited
testimonial, written by a young man who has been benefitted and whose
long wished for dream has come true-we have hundreds of letters on
the same order which are reproduced in our free catalogue.

It Is easy to get Into any branch
of the auto business because the
demand is so great-

it Is the coming triads and now
is the time to start and your start
is with

DYKE'S AUTO & GASOLINE
ENGINE INSTRUCTION

Even though you are employed-
now is the time to learn the trade and
then watch your opportunity-

One of our students d 
repair shop, others are driving cars,
some are working in factories, as
assemblers and testers-

One student took the agency for
 gasoline engine, and is now sell-
ing and repairing gasoline engines
for stationary and farm and boat use
and is doing well-

It le not only for those who wish
to learn the trade, the expert repair.
man, the auto and boat owner-it is
for everybody.

p):421

'::. " i'it"PlirlES!

C. L. L , of Ash Grove, Mo.,
(Jan. 24 30) says "I have bad four
years experience in auto and engine
work, but have found many kinks
solved I have never heard of-Your
models and course is perfect"

Otto Oabons, Zanesville, Ohio,
says "It is just like working on a real
car. I find it more than meets my
fullest expectations." IT IS EASY
TO LEARN.

Dyke's Course Is the only one
which can be taught by mall and a
moment's thought will convince you-

See these working models, they
afford the actual practice and en-
able you to understand the meaning
of all the terms and phrases used in
the 24 lessons-there are also 34 charts
-DYKE'S COURSE is the cleverest

See These Medals-They Work proposition in the world today-It is
-There are two sides to *soh interesting. you will enjoystudying it-
Model and all moving parts of ft will be a pleasant and profitable
metal. time spent.

Mr. DYKE was the first Auto Supply man in America and built the fifth
successful Automobile in this country. His experience is embodied in this
course. Mr. Dyke made a special trip to Europe to secure additional
matter for this great Course. The working models were designed and are
made in Europe by a leading mechanical artist.

We Teach You everything there is to learn about the Automobile and
Gasoline Engine, first the principle, then the rest comes as if by magic.
You will then understand subjects such as valve setting, timing ignition.
how the cylinders fire, construction of all forms of Magnetos and how to
set them, storage batteries and all systems of wiring, and many other im-
portant subjects.

SPECIAL TRIAL OFFER. YOU CAN'T LOSE A CENT. Send us
OE Cash and your promise to pay the other S5 in 30 days. We will then
end you the Course and will give you two days' time for inspection and

if you don't like it return.

FREE
Catalog-Send for it today,
Auto Button With Course and Diploma when you

Finish.
Fill in this blank and send it to me today.

Date 1910
Dyke's Cors'p School Motoring,

1300 New Bauk Commerce Bldg.. St Louts, Mo.
Dear Sir: Enclosed find 35. Send me your full course. I agree to

send you the other 55 within 30 days or return the course within 2 days if
not satisfactory.

Name

Address

A COMPLETE

Electrical Workers' library
By HENRY C. HORSTMANN and ViCTOR H. TOUSLEY

Positively up-to-date and written
for the men who do the work

We defy any publisher in the world to produce a more practical
collection of books for the electrical worker than this seriea.
The immense sale of these popular books since date of publica-
tion has been greater than any electrical books ever sold to
working electricians.

The Reason?
They are practical and do
not confuse the worker.
They also have the high-
est endorsement of the
International Brotherhood
of Electrical Workers.

To substantiate this
claim we offer the sum
of One Hundred Dollars
to any publisher who will
produce a sworn state-
ment showing a greater)
sale of any similar book or
books treating on
the subject mat-
ter that these do,
for the length of
time they have
been on the mar-
ket.

As to our repu-
tation for keep-
ing business
promises, we will
refer you to any
bank or business
house in Chicago.

For the next
ninety days we
are making a
special introduc-
tory offer of the
complete set of
four volumes,
neatly cased

e oufar price

Our special
introductory
price to elec-
trical workers $5.00,
prepaid to any address upon
receipt of );trice. To all persons
ordering this set by return mail,
we will present, free of charge, our Handy Electrical Dictionary
for the Vest Pocket, bound in red Russia Leather, gold edges,
indexed, 224 pages, illustrated. If the books ordered are not
found entirely satisfactory in every way, they may be returned
and your money will be cheerfully refunded. To electrical
workers already having any of the below enumerated volumes,
we will supply single copies of any one or more books at $1.50
each, postpaid to any address in the world.

Electrical Wiring and Construction Tables 4:%°:91:7.

Modern Electrical Construction
pages

3» diagrams

Send for
descriptive
booklet
which glees
a partial
list of
Contents

Modern Wiring Diagrams and Descriptions Zóá di sg :ms

Practical Armature and Magnet Winding 128 diagrams

Each volume is substantially bound in full Persian Seal Grain
Morocco Leather, stamped on the outside covers in genuine
gold leaf, round comers, red edges, pocket size, printed on
super-calendered book paper.

Address all orders to the Publishers

Frederick J. Drake & Company
222 Fisher Bldg., CHICAGO, U.S. A.

t

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Don't Overlook This
Opportunity

of spending $1.00, which will secure for you at once this unequalled set of books, Practical
Electricity in Twelve Lessons, by Joseph G. Branch, B. S., M. E. Six volumes, pro-
fusely illustrated, with diagrams, circuits and working drawings. Used by the Commonwealth
Edison Company of Chicago and universally endorsed. Following are only two out of
our many testimonial letters:-

BOARD OF EDUCATION,
CITY OF CHICAGO,

EDUCATIONAL DEPT.
Lake Technical Evening School:

The course in PRACTICAL ELECTRICITY by Jos. G.
Branch seems ESPECIALLY adapted to the need of such
students as attend our evening classes. The facts of the
science are given SIMPLY, CLEARLY, and DIRECTLY.
The question and answer plan of developing the subject is
one most easily grasped by the student whose previous
education has, in many instances, been quite limited.

Our students have found these books very helpful.
L. P. Goonaue, Principal.

A complete course of Home Study on electricity in
only strictly up-to-date course in electricity published.
lessons (Book I) and include with same a Con-
sultation Certificate, entitling you to the ad-
vice and assistance of electrical experts on all
questions arising in this Course of Study. The
balance payable at the rate of $1.50 per month for
six months, making the entire cost of the Course
of Study $10.00, if ordered at once.

The
Branch Publishing Co.

46 Van Buren Street
Chicago, HI.

THE BRANCH Pun. CO.,
CHICAGO, ILL.

Genllemen.-Find $1.00 enclosed, for which send at once
the first two lessons in Practical Electricity. The firm
that I am working for are running their shop by electricity
and I am the one that has charge of the dynamo, but my
knowledge of electricity is limited.

I think that your system is better than any that I have
ever seen before and a great deal cheaper.

Yours truly,
JOHN L. HEATH.

all its branches, simple, practical and comprehensive. The
On receipt of $1.00 cash we will send you the first two

DERBY LINE, VT.
Nov. 1, 1909.

THE BRANCH PUBLISHING COMPANY
46 Van Buren St., CHICAGO

Enclosed find $1.00. Please send me Practical Electricity in
Twelve Lessons, Branch Method. Six Volumes, with consultation
certificate. I promise -to pay balance of $9.00 in monthly pay-
ments of $1.50 each. Title not to pass until paid in full.

Name

Town

City Slate

Employer

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Will INSTRUCT PERSONALLY a .

limited number selected, ambitious men,in

Practical Drafting, Detailing, Designing

Draftsmen Drawing $125-$150 Monthly
Are NOT MADE
Are NOT MADE
Are NOT MADE
Are NOT MADE

from printed book lesson.

LET ME TELL YOU:

in Schoolrooms,
by Reading Books,
by making Copies,
at home drawing pictures

It requires actual, practical, up-to-date
DRAFTING-ROOM WORK to train YOU to
gain the PRACTICAL EXPERIENCE that your
employer will demand of you.

FREE
DRAWING OUTFIT

This
$13.85I

and Free Position

As Chief Draftsman of Engineering firm I know
exactly the Quality and Quantity of PRAC'l ICAL training,
knowledge and actual up-to-date experience (not school
knowledge) you must have, in order to obtain a good
position and advance to highest salary.

INSTRUCTIONS UNTIL COMPETENT and
I give PLACED in POSITION at above Salary

DON't waste TIM E and MONEY trying to learn
from books or printed "STUFF" you can only learn on
PRACTICAL WORK which I furnish you.

Address CHIEF DRAFTSMAN
Div. 10, Eng's Equip't Co. (Inc.), Chicago

For our Mutual Advantage mention Popular Electricity when welting to Advertisers.
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Wonders of the Electrical Show
What delights to be enjoyed, y hat new

sights to be revealed to the wondering eye,
what mysteries to thrill our fancy are con-
jured up by the word "Show." To the
knickerbockered youth the shimmering lights
and the tinsel of the circus tent are a magnet
which draws him with an irresistible power.
It is a "show" and he must see it to quench
that craving desire to be astonished, to be
mystified. And we never get over that long-
ing to see a "show." Although it may be
an exposition in scope we would never think
of it or term it anything other than a "show"
for the world.

To a show therefore we throng, collectively
speaking, first to be interested and mystified
and then of necessity to be educated, for it
is but natural that after wonder takes hold
of us there should follow the desire to under-
stand.

There are shows and shows, particularly
in the larger cities. They are of every kind
and description covering the new develop-
ments in many industries. But as elec-
tricity stands out today a great and
spectacular force which in a few short years
has bounded into the first place as a factor
in human affairs, so the Electrical Show
stands out among all the others as the biggest
and most attractive.

Electrical shows or expositions are now h -! d
G!r in a number of the large cities, but Chica ¿.

as the pioneer in this respect still holds the
distinction of giving annually the largest and
best attended one of its kind. It is held
each year in January and continues for a
period of two weeks. It is given by the
Electrical Trades Exposition Company, in
the Coliseum Building. Nightly this great

steel arched hall, 30o feet long and 17o feet
wide, is thronged by delighted thousands.

This year the Chicago Electrical Show
was more splendid, if possible, than ever be-
fore. Let us take a trip to the Show, then,
in our minds, those of us who were not for-
tunate enough to visit it in person and try to
imagine what it all looked like and what
there was new to see.

As we enter the doorway we step from
night into day-the daylight of thousands
of tungsten lamps which have so lately come
into prominence and favor owing to their
pure white light. Upward we gaze in
wonder for down from the vaulted roof of
the hall hang thousands of streamers of
tinsel and ribbons of varied hues. These
streamers, some 20 or 3o feet long, are
so closely hung that the eye cannot
penetrate to the darkly covered ceiling and
we appear to be looking upward into un-
bounded space. Restlessly they wave too
and fro, now in little eddies and swirls, now
in great progressive waves, while all the time
three searchlights, like rising suns in the
end balconies, shoot their colored rays
through the shimmering depths.

In the center of all, suspended by invisible
wires, hangs the original Wright aeroplane
-the very one in which the famous aeronaut
made his first world -startling record. This
is now the property of the United States
Government and jealously guarded. It was
brought here for the occasion and installed
under the supervision of Lieut. Foulois. It
possesses added interest from the fact that
here at the Show there has been installed
upon it a wireless telegraph equipment, the
first time such an equipment has ever been
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A COMPLETE ELECTRICAL REFRIGERATING OUTFIT

used on an aeroplane; one
sends and receives messages
located in another part
of the building. But this
interesting feature will be
left for a more complete
description in another part
of this issue.

Within the hall are the
booths of the manufactur-
ers and dealers in all
things electrical and we
see as we begin to traverse
the broad aisles that they
have sought to bring to
the attention of the public
those applications of elec-
tricity which most closely
affect the people; that is,
the big machinery which
is of interest more to en-
gineers than to the house-
wife and the business
man has been left at home
to give place to the
smaller electrical conveni-
ences of every -day life.
The Show thus becomes

which actually not only an interesting and entertaining ex -
from a station hibit but also a medium of public education.

A MACHINE THAT BOTH MAKES AND SETS TYPE

b
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ART AND UTILITY COMBINED
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HERE MAZDA LAMPS WERE THE RIVAL OF DAYLIGHT
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To those who have visited the shows of
two or three years ago the fact is particu-
larly evident that there has been a marked
change in electric light. But a short while
ago the tungsten filament lamp was only an
experiment to be exhibited and wondered at
as a curiosity. This year we find its mag-
nificent white light the only illumination
of the great hall, the lamps being mounted
in ornamental ' reflectors of remarkable
beauty situated over the various booths,
which are all of uniform architectural design.

An attempt to describe briefly even, all
the things of interest exhibited would be im-
possible within the confines of a single
article, therefore let us single out a few of
the most striking features which are char-
acteristic.

Naturally, we fiñd that the Common-
wealth Edison Company, whose great cen-
tral power station supplies Chicago citizens
with most of their current, is interested from
an educational viewpoint as evidenced by its
great industrial exhibit which extends entirely
across one end of the hall. Here are shown
many of the uses to which electric current
may be put in the various industries, so you
or I as a printer, a machinist, a baker or
whatever our vocation may be had better
go slowly for we are going to run into some-
thing which will give us new ideas to apply
to our own business. -

First we come to a complete refrigerating
plant behind the glass case of which are
hung choice quarters of beef, poultry, hams,
etc. We are told that the plant which fur-
nishes the refrigeration for this equipment
is operated by electric motors and auto-
matically at that, the temperature being
kept constantly at just a shade above freez-
ing. We are also told that similar plants
are now built on a small scale for household
purposes and that in addition to keeping
the perishable materials cool will manu-
facture 15 or 20 pounds of pure ice per day
for the drinking water.

A little farther on is a curious oven shaped
arrangement used by bakers. On top of it is
a folding leaf which is heated by electricity
for pressing out and baking thin wafers of
all sorts, there being little dies on the under
side for impressing a trade mark upon the
wafers.

Close by stands an electrically heated tool
tempering furnace provided with a hood and
chimney for carrying off offensive gases. A
little well in this furnace contains a pool of

red hot barium chloride boiling away at a
temperature of r400°F. Into this the tools are
plunged and heated to the desired tempera-
ture for tempering.

Next comes a fairly complete machine
shop with lathes, drills, grinders, etc., all
operated by individual electric motors. It
should be remembered at this point that all
up-to-date machine shops now are designed
to be operated by electricity, as there is less
danger of accident, better light, better con-
trol and less power waste than was the case
when the antiquated line shafting and
myriads of belts were used.

A machine that both makes and sets type
next commands our attention. It is the
monotype machine, later even than the lino -
type. This is but the beginning of a whole
printing plant installed right here in the ex-
hibit to show people how printed matter is
turned out at a speed almost unbelievable
to the uninitiated. There is a gigantic paper
cutter which snips through 50o sheets of
paper at a time; a stitching machine which
punches the little wire clips through booklets
with lightning speed; a folding machine into
which great sheets of printed paper are fed
and in the time it takes to wink twice come
out neatly folded in book form; then there
are the large flat bed presses for printing
magazine and book forms and a small
Gordon press for job work. All these are
motor driven and controlled to a nicety by
the merest turn of a hand.

Farther on in this exhibit is an electric
soldering equipment such as is used in tin
shops, together with electric driven ma-
chines to roll out the tin and crease it properly
for making tin cans, etc.

But we can't spend all our time at this one
exhibit and we pass on to a large space which
we note bears the sign of the National Elec-
tric Lamp Association's engineering depart-
ment. Here we shall, no doubt, get some
more information on this lamp question and
we are not mistaken. The Association is
made up of a large number of manufacturers
of electric incandescent lamps, who maintain
an elaborate engineering and research de-
partment, the sole object of which is to
devise better and still better lamps. These
engineers are never satisfied. "More light
for less current" is their motto and they are
all the time trying out new materials for
filaments, more economical methods of
manufacture, studying the qualities -of light,
its effect on the eye, etc. From now on

O
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you will hear a great deal about the
Mazda lamp, and when you do it will
be well to remember that the word "Mazda"
stands for the very best lamp which this
body of noted engineers can devise. Today
it stands for the high efficiency tungsten
filament lamp; next month or nest } ear it may
stand for some entirely new and better fila-
ment-always better-; in a decade it may
stand for bottled Aurora borealis if these
persistent engineers keep up their inde-
fatigable work. Anyhow, when you find

In a rack we also find two rows of lamps
burning. One row is of tantalum and the
second of carbon filament. The candle
power of each of the rows is the same but
the moving parts of the electric meters at-
tached to each row do not travel at the same
speed. The tantalum meter moves quite
slowly and the carbon filament meter far
outstrips it. This furnishes a very good
occular demonstration of the relative cur-
rent consuming capacities of these two types
of lamps.

IllIHIIIIifIIIIIlIIlIII INkRI11AI11Nll11lgi

ONE OF THE MOST COMPLETE EXHIBITS OF HOUSEHOLD UTENSILS

the word Mazda on a lamp you will know
that it is the trade mark signifying the best
efforts of this research department.

Just now Mazda stands for best tungsten,
and,, as we pass through the exhibit space
we find many of these lamps in evidence,
ranging from 4o watts up to 25o watts, or,
in other words from 3o candle power up to
around 200 candle power. These are for
purposes of general illumination. There
are others much smaller for special purposes
ranging in size from a single candle, not
much larger than a bean, for dentists and
surgeons, to those of two to four candle
power for electric signs.

There is another interesting thing in this
booth. It is a big black box -like affair
mounted so as to revolve like an old fashioned
barrel churn. There is a hole to look into
as you turn the box and inside are mounted
a lamp and reflector with a curious arrange-
ment of mirrors to throw the light from the
lamp to the eye. As the box is revolved the
lamp and shade are shown at all angles; now
you look directly into the bottom of the
shade; now you see it at an angle, now
straight from the side. The strength of the
light coming to the eye in each case is differ-
ent and the arrangement shows plainly the
planes of distribution of light from a lamp.
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The line of household devices is unusually
complete this year, embodying every type
of cooking utensil. The exhibits of the
General Electric Company, Westinghouse
Electric and Manufacturing Company, and
the Simplex Electric Heating Company
show literally hundreds of these devices, in-
cluding toasters, percolators, electric ranges,
disk stoves, water heaters, chafing dishes,
ovens, waffle irons, etc. Demonstrators are
on hand to tell us how each thing works and
to give out some samples of real electric
cooking.

Electric vacuum cleaners are also strongly
in evidence, there being a great many differ -

may not rush out again through the exhaust
opening the air as it passes through the
chamber is, in most of the machines, strained
through muslin bags. The exhaust is also
utilized in some types as a compressed' air
outfit, for at that point the air blows out
instead of rushes in and this escaping air
may be utilized by passing it through
a hose or tube to blow out inaccessible
nooks and corners.

What is this we see in the booth of the
Allis-Chalmers Company? Apparently it is
a section cut out of a cylindrical casing con-
taining some curious disks mounted on a
long shaft passing through the casing, each

EVERYTHING FROM MOTORS TO CORN POPPERS

ent types from the small portable cleaner for
strictly household purposes to the more pre-
tensious machines for hotels, stores and the
like. As we study them we find that they
all consist of some type of suction pump
which creates a partial vacuum in the dirt
chamber. The outside air rushing in
through the nozzle of the cleaning tool
carries dirt and dust, pieces of string,
shreds of paper, etc., through the tube into
the chamber. There must, of course, be
an exhaust outlet in order to produce the
constant vacuum and in order that the dirt

successive disk being smaller as you go
toward one end. The disks, instead of being
solid, are made up of little obliquely mounted
blades extending from the center out toward
the rim where their ends are bound together
by a band. We are told that this is a steam
turbine such as is now largely used to drive
electric dynamos. Although it is scarcely
over three feet long it will develop 125
horsepower. How much different it is from
the old fashioned steam engine. The steam
rushes in at one end of the turbine and im-
pinges upon the blades of the disks exactly
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THE TELEPHONE AND ALL ITS DETAILS

as the wind does upon the fans of a wind
mill. Passing through it strikes upon the
next disk and so on to the
end, passing out finally at
low pressure and leaving
most of its energy im-
parted to the disks which
are made to revolve at a
tremendous rate.

Electrical methods of
communication including
telephony, wireless tele-
graphy and wireless tele-
phony attract the atten-
tion of thousands. Tele-
phones of all kinds are to
be seen at the booths of
the Swedish-Amercan Tele-
phone Company, and the
Stromberg-Carlson Tele-
phone Manufacturing
Company. And over in
the center of the hall is
a complete telephone ex-
change put in by the Chi-
cago Telephone Company.
The crowd is so denc'

flame
name.

around this latter that we
can scarcely make our
way through in order to
try and determine what
becomes of our telephone
message after it leaves our
transmitter and flits away
to that mysterious "Cen-
tral."

Another thing that at-
tracts our attention is the
intense light that comes
from some of the arclamps
that are exhibited. We
have often seen these lamps
as they hang in front of
theaters and shops. The
light is of a sort of orange
tint. We never knew ex-
actly what they were be-
fore but now we find that
they are called "flaming"
arcs. They had their
origin in Germany and
were here considered a curi-
osity three or four years

The of
arcs are « of special manu-
facture, and as they burn
away give out more of a

than the common arc, hence their
One type of flaming arc, which we

sow, BF,AUTIFUi. UESIGNB OF MACBETH GLASSWARE
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THE LATEST TYPES OF FLAMING ARCS

find in the booth of Chas. Kiewert, is called
the Trucolor arc and gives a very intense
white light instead of orange They also
show a very ingenious method of show -win-
dow lighting by means of these arcs. The
lamp is mounted above a false ceiling in the
window. A hole is cut in this ceiling
and any inverted Holophane shade fitted
into the hole. The intense light from the
lamp above shines down through the
shade and is diffused throughout the win-
dow. At the 'same time the inflammable
materials in the window are not in danger
of catching fire from falling sparks.

Another thing that we do not want to
miss at the Show is the new Edison storage
battery which is shown at the garage station
in the annex. You will remember, perhaps,
that the original Edison storage battery was
launched six years ago and was in many
respects the best storage battery, up to that
time, produced. Quite a few were manu-
factured and put into operation on electric

vehicles in New York City where they were
carefully watched. Though they would
suit most people and are giving, good service
today they would not suit an Edison, so he
withdrew the battery from the market,
closed the factory, scrapped the machinery
and started out afresh. He made nine
thousand experiments before he obtained
the result he wanted. These nine thousand
experiments are now of no use to him except,
as he tersely put it, "I now know nine
thousand things not to do." Finally, how=
ever, he made a battery near enough to his
ideals so that he was willing to place it be-
fore the public. Here at the Show we see it.

The retaining can is nickel plated. The
negative plate consists of 24 flat rectangular
pockets supported in three horizontal rows
in a nickel -plated steel grid, each pocket
filled with an oxide of iron very similar to
what is called iron rust.

Each positive plate consists of a grid of
nickel -plated steel holding 3o tubes filled
with the active material in two rows of i 5
each. The tubes are made of very thin
sheet steel, perforated and nickel -plated.
The active material the is inter-
spersed with thin layers of pure metallic
nickel in the form of leaves or flakes.

The electrolyte consists of a 21 percent
solution of caustic potash in distilled water,

FROM SUBSCRIBER TO CENTRAL
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The plates are mounted in the case and
the latter is sealed up. The electrolyte is
poured in by a special filling nozzle through
an opening in the top, the stream being cut
off automatically when the electrolyte reaches
a certain height, by an electrical arrangement

which at the same time rings a bell.
The advantages of the battery are that it
requires little attention, only water need be
added to keep up the solution, there are no
fumes and the battery weighs about half as
much as a lead battery for the same output.

THE ELECTRICAL SHOW AS SEEN IN DETAIL

Oral and Motion Advertising

This advertising device both talks and
moves, thus attracting and compelling in-
terested attention through the ear as well
as through the eye. It consists of a hand-
some oak cabinet which stands over seven
feet tall. It has a rounded plate glass front
through which are visible the successively
turning leaves which carry the advertise -

ORAL AND MOTION ADVERTISING

ments. In the top is placed a phonograph
concealed from view.

An electric motor operates all the mechan-
ism. As you stand in front and watch it you
will see a little finger, which travels back
and forth in a semi -circular groove in the
bottom of the case, move over to the left,
take hold of the lower edge of the one of the
advertising leaves, lift it up ever so little and
move it over to the middle position and let
it down again. At the same time what was
previously the middle leaf is moved in a like
manner over to the right. This is kept up

continuously and all the leaves, of which
there may be several dozen, are displayed to
view over and over again. At the same
time the phonograph in the top is talking
to you in regard to the advertised articles,
reproducing music, giving a lecture or what-
ever else is desired.

Adjustable Lamp Changer

Electric lamps which are out of reach in
high fixtures and other inaccessible places
must be renewed and cleaned the same as
any others. The Adjustable Lamp Changer
is mounted on a long pole and consists of
prongs of springy steel which grip the

ADJUSTABLE LAMP CHANGER

lamp. Being covered with rubber they may
be pushed on over the bulb without danger
of breakage. There is a sliding collar which
may be moved up and down over the lower
ends of the springs, shortening or lengthening
the grip so as to grasp any lamp from the
smallest little four candle power affair to the
big 25o -watt tungstens nearly five inches in
diameter. There is also a flexible coiled
spring below the grip which makes a uni-
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versal joint in the pole so that it can be used
in a slanting direction or even at right angles
as shown in the cut.

The Tel -electric Piano Player

There was a little room in the Coliseum
partitioned off from the rest of the Show and
from within you could hear that there was a
continuous piano recital going on. Stepping
inside you could see a piano in one corner
of the room with no one near it, though its
keys were moving up and down in a mys-
terious manner and beautiful strains of music

TEL -ELECTRIC PIANO PLAYER

were issuing from it-now soft, now loud,
now fast now slow, with all the inflections
which could be given by a human operator.
Looking for an explanation you could see
a small cable leading from the piano over
to a little desk -like cabinet in another corner
of the room where a man sat manipulating
two little knobs. When the composition was
finished the man would give you a lec-
ture explaining that this was the Tel -
electric piano player operated exclusively by
electricity.

Underneath the keyboard of the piano,
concealed in a long box scarcely visible,
were a number of little vertical electro-
magnets, one to each key. When current
from one of the pairs' of wires in the cable
flowed around one of these little electro-
magnet coils a plunger within the coil would
be pulled down, following a well known

principle of electricity, and strike the key to
which it was attached. At the operating
cabinet you would find a traveling roll of
paper similar to that in a pneumatic piano
player. Through the perforations in this
roll all the various circuits in the ca-
ble were closed and the electro -magnets
operated to strike the various keys at
the proper instant as the roll progressed.
The knobs which the operator turned con-
trolled the speed of the roll and also the
voltage or electrical pressure of the current
to the electro -magnets. When he wished
to play a heavy passage he increased the
voltage, which would bring the keys down
with a crash. Similarly he decreased the
voltage in playing the lighter passages.

With the Tel -electric system the piano
may be in one room and the player cabinet
in another room and you can sit and hear
yourself play at a distance, so to speak.
The piano may also be operated inde-
pendently of the electric player without
making any changes or disconnections.

Flexible Rubber Telephone
Mouthpiece

A telephone mouthpiece of flexible rub-
ber is the latest novelty introduced by the
Swedish -American Telephone Company. Its
most admirable feature is the fact that it is
unbreakable. When you knock your tele-
phone desk set off onto the floor, which is
bound to happen once in a while, the first
thing to break, ordinarily, is the hard rubber

FLEXIBLE RUBBER MOUTHPIECE

or composition mouthpiece. It sticks out
like a sore thumb to get itself into trouble.
Not so with the flexible rubber mouthpiece.
You couldn't break it with a sledge hammer.
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A Periodic Window Tapper

If you were walking along the street and
some one were to tap on the window pane
just as you were going by it would be pretty
sure to arrest your attention. Well there is

tff a new electric device made for this very pur-
pose. You have probably heard electric
tappers before this, used for advertising pur-
pose. They tap constantly while this one

p taps intermittently. It is quiet for a few
moments and then gives half a dozen quick

PERIODIC WINDOW TAPPER

taps and then is silent again. This is more
apt to call your attention to the display win-
dow than if you were to hear the thing going
constantly from a block off.

The Thorne tapper sticks right to the
window pane by means of two rubber suction
cups with a little adhesive preparation to
keep the air from leaking in and causing them
to let go. The little hammer acts on the
same principle as that of an electric bell and
it hits the window pane at each blow. Of
course if there were not some way to prevent
the current from flowing constantly to the
magnets which operate the hammer the tap-
ping would be constant. To cause an inter-
mittent flow of current and consequently an
intermittent tapping they use what is called
a thermostat. This consists of two strips of
dissimilar metals riveted tightly together.
Ordinarily these metal strips when straight
close a contact which allows current to flow
through the tapper magnets. But there is
a little winding of fine wire around the strips
which also carries current. The current

flowing through the fine wire heats it up and
at the same time heats the strips. The latter
being of dissimilar metals, with different co-
efficients of expansion, one expands more
than the other and draws the pair into a
curved form, opening the circuit to the tapper
magnets and silencing the tapper until the
metals cool down, straighten out and again
close the circuit, when the operation is re-
peated.

Automatic Electric Air Pump

It was interesting to watch the almost
human automatic air pump of the type used
in automobile garages to furnish compressed
air for the tires. It would work along gaily
for a few minutes and then stop as if to take
a rest. Then it would start up again as if
ashamed of its idleness and work at a terrific
rate. It pumps the air into an 18 -gallon
tank and the air is taken from the tank to

AUTOMATIC ELECTRIC AIR PUMP.

fill the tires. The Eureka pump, as it is
called, furnishes sufficient air to fill a tire
every minute and automatically maintains a
pressure of ioo pounds per square inch or
less if desired. The pump works only when
the pressure in the tank is reduced below a
certain limit. When the proper pressure is
reached a switch, operated by the air pres-
sure in the tank, is opened and stops the
motor. When the pressure falls again,
either from filling tires or slow leakage, the
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switch automatically closes and starts up the
motor. The pistons of the air pump are
subject to heating, so they are water -
jacketed, the cooling water being sup-
plied by a tank mounted above the pump,
a constant circulation being maintained
through the system.

Aids to Hearing

There were two devices on exhibit at the
Show which are a blessing to deaf people,
they were the Stolz Electrophone and the
Acousticon. Few people who are partially
deaf can hear readily with the ordinary
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STOLZ ELECTROPHONE

sound magnifier, for no two people hear
exactly alike. The electrical aids to hearing
as representediby these two devices were

THE ACOUSTICON

consequently developed as much more sus-
ceptible to these differences in the degree of
ability to hear on the part of various people.

In both the devices there is a battery of
small pocket size, a telephone transmitter
and a telephone receiver. The transmitter
is ordinarily located somewhere in the cloth-
ing, preferably over the chest as most readily
affected by the voice of the speaker. Then
the receiver is either held to the ear or
fastened there by a band over the head. If
you whose hearing organs are perfectly
normal use the Acousticon or Electrophone
and some one talks to you the sound is almost
deafening in volume. To the person who
is partially deaf-one who can ordinarily
hear only the loudest sounds-this may mean
the difference between fairly good hearing
and almost aural oblivion.

Combined Suction Sweeper and
Broom

The Hoover sweeper combines vibration,
sweeping and suction and is a very striking
departure from the usual types of suction
sweepers. The illustration shows the prin-
ciple of this unique machine which is oper-

COMBINED SUCTION SWEEPER AND BROOM

ated by a vertical electric motor. This motor
operates the usual vacuum pump, the air be-
ing drawn in through a device like an ordi-
nary carpet sweeper which projects out in
front. In this projecting member there is
a revolving brush also driven, by a belt, from
the motor. The combined action is shown
in the diagram. The suction of the in -rush-
ing air lifts up the carpet under the sweeper
carrying most of the dirt through into the
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bag. At the same time the brush gives the
carpet a thorough sweeping and shaking.
After the machine has passed over, the carpet
is left with its pile spread, loosened and
straightened into its normal upright position.

d Taking a Turkish Bath at Home

The electric heated garment is made up
in the form of a bath or lounging robe of
woolen material. There is an interlining in
which there are 7,000 feet of specially con-
structed magnet wire through which current
taken from the lamp socket is allowed to

pass. The wire
is so construct-
ed that it is
as pliable as
thread and very
durable. The
additional
weight of the
wire is only 20
ounces. As the
current passes
through the
wire it is heated
up in a very
few minutes to
any tempera-
ture desired.

There is no
electric shock
experienced

when wearing the garment but the heating
effect is wonderfully efficient. They say
that using it is like taking a Turkish bath at
home, the heat causing profuse perspiration
which is efficient in breaking up colds, treat-
ing rheumatism, etc.

ELECTRICALLY HEATED
ROBE

The Dictograph

With a Dictograph upon your desk you
can communicate instantly with any officer,
clerk, or employee without placing a receiver
to your ear or speaking directly into a trans-
mitter. You can walk about the room,
refer to books and papers, look up data and
keep right on talking in a conversational
tone. The sensitive transmitter on your desk
detects every tone and inflection and trans-
mits them over wires as in any telephone,
and the party at the distant receiver hears
every word as if he were in the room. The
receiving end embodies a little telephone re-
ceiver to be held to the ear. Some of the

things you can do with it are astonishing.
You can dictate to your stenographer located
in another office; you can listen to a com-
mittee meeting in another room and take
part in the conversation if you desire; you
can give orders to one or more employes in
distant parts of the building simultaneously,
and so on.

Floor Surfacing Machines

A device that will surface composition
floors of all kinds without showing disk
marks was exhibited, known as the Schlueter
floor surfacing machine. The main part of
the machine carried a good sized electric
motor which not only propelled the machine
but also gave a reciprocating motion to the
rubbing stones or blocks which projected
out in front. The whole was steered about
by a handle as one would manipulate a lawn
mower only there was no pushing to do. A
small child could easily guide it about.
Another machine somewhat similar was
made to sand paper floors by means of a
revolving cylinder covered with sandpaper.

Perfectly Adjustable Telephone Arm

Here is an adjustable telephone arm called
the Radio, which, if used in the office, makes
one telephone do for several people without
any inconvenience whatever. It can be used
sitting or standing, is just as good in the home
as in the office, and is perfectly adjustable

ADJUSTABLE TELEPHONE ARM

to all positions, the weight of the telephone
just balancing the tension of the spring so
that the arm "stays put" in all positions.
The telephone instrument is always vertical
and in a position ready for use, as it is hung
from the top by a universal joint.
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Electric Air Washer and Purifier

Here is a machine to wash and purify the
very air you breathe. In appearance the
Duntley electric air washer is not pretentious
but it is surprising how quick it will make
the air fresh and sweet in any room. It
stands only 16 inches high and weighs but
ro+4 pounds. The glass cup in the lower
part of the machine, as seen in the illustra-
tion, contains a liquid purifier and disin-
fector. Through this the air in the room is
drawn by a vacuum pump operated by a

AIR WASHER AND PURIFIER

tiny electric motor. As the air has to pass
through the liquid all dust particles and
germs are taken from it, making it sweet and
pure. The purified air is then blown out
through the room. This device is recom-
mended by physicians for the home, for hos-
pitals, churches, theaters, etc.

Electric Drill

Manufacturers have had a hard time in
turning out a really satisfactory electric drill,
that is of the reciprocating type such as is
used for rock drilling. The Electro -magnetic
drill exhibited at the Show appears to be
able to do the work judging from the manner
in which it eats into a solid block of con-

crete. It is only necessary to turn on the
current and press the drill point against the
rock, twisting it around meantime so that

DRILLING IN CONCRETE

the blows of the drill point do not fall all
the time in the same spot. The advantage
of an electric drill for quarry and mine work
lies in the fact that electric current carried
through wires and cable is much more simple
a proposition to handle than is a compressed
air system, also more economical for there is
less waste.

Electric Laundry

One of the many features of the Simplex
Electric Heating Company's exhibit which
was of never -failing interest to visitors at the
Show was the electric laundry. This laundry
was complete in every respect as far as the
ironing and finishing were concerned. The
laundry workers, four of them, attired in
spotless linen, "did up" the various articles
of apparel before the eyes of the spectators.
Of course, only electric irons were used.
There were no soot or ill -smelling gases and
the irons were always ready on the instant
that they were needed and at just the right
temperature. There were many questions
asked concerning "lust bow an electric iroi,

ar
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works." Well, if you can understand how
an electric incandescent lamp operates you
can understand the iron. We know when
electricity is passed through a restricted por-
tion of its circuit, such as the very fine fila-

DEMONSTRATING THE ELECTRIC LAUNDRY

ment of a lamp, that the resistance en-
countered, you may call it electrical friction
if you desire, causes heat to be developed
which raises the temperature to the point of
incandescence. In the base of the electric
iron there are concealed what are called
heating elements which consist of fine wires
or ribbons of metal which correspond to the
filament of an incandescent lamp. The
current comes down one wire of the flexible
cord, passes through the high resistance heat-
ing element and out through the other wire.
The heating element then becomes very hot
and this heat is communicated to the iron.

Showing the Effect of Different
Illuminants

There is all the difference in the world
between the various kinds of electric lights
when it comes to bringing out color values.
An admirable way of showing this difference
was displayed in the exhibit of the Electrical
Testing Laboratories. In a long case, lined
and covered with black cloth and divided
into six separate compartments were situ-
ated six different kinds of electric lights-
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the mercury vapor lamp, flaming arc, in-
tensive carbon arc, Nernst lamp, tungsten
lamp and carbon filament incandescent
lamp. These lamps were located each in
a separate compartment with no mingling
of light between. Through the whole case,
from end to end traveled an endless belt
made up of different colored ribbons, passing
continuously under all the different lights.
This showed very clearly how the different
lights would bring out the various colors.
The mercury vapor lamp, for instance,
showed none of the red colors for there are
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SHOWING THE EFFECT OF DIFFERENT
ILLUMINANTS

no red rays in its light. The tungsten lamp
showed all the colors probably the nearest
to their correct relation, for the light from
the tungsten lamp very nearly approaches
sunlight in character, it being almost clear
white.

Portable Garage

To illustrate the simplicity of charging the
batteries of an electric automobile by means
of a mercury arc rectifier a portable garage
was erected in the Annek of the Coliseum.
The little portable house was large enough
to contain an electric vehicle together with
the charging apparatus which latter was in



716 POPULAR ELECTRICITY

PORTABLE GARAGE

operation at all times for the visitors to see.
The rectifier takes the ordinary alternating
electric current which is most commonly used
for lighting purposes and converts it into
direct current (current which flows con-
stantly in one direction) which is the only
kind that will charge a battery.

Manhole for Underground Cable
System

In any city there are miles and miles of
electric cables running underneath the
ground through conduits. You will realize
that all the ramifications of this conduit sys-

A MANHOLE IN CONDUIT CONSTRUCTION

tern make it necessary to provide frequent
openings or wells called manholes to
facilitate drawing in the sections of cable,
making splices, joining on branch cables,
etc. One of the unique exhibits at the Show
consisted of a vertical section of a manhole,
with conduits leading into it and with sections
of cables joined together exactly as you
would see them if you were to be let down
into one of the manholes in the street. A
view of the system of manhole construction
is shown in the cut and is that of G. M.
Gest.

Laboratory Furnace

Talk about heat! Electricity will make
about the fiercest heat imaginable. The
electric arc as is well known reaches the
highest temperature that can be obtained
in any way, but it is not always adaptable,
so other forms of electric furnaces have been
devised. The Hoskins electric laboratory
furnace shown in one of the exhibits was
going full blast, and as one gazed into its

awk

LABORATORY FURNACE

white-hot interior it was hard to imagine that
the inferno within was created by electricity
flowing through fine resistance wire con-
cealed behind the fire brick lining. This
wire is composed of an alloy of nickel and
chromium háving an electrical resistance to
times that of platinum. Ordinary wire
would be burned up in a short time, but the
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special alloy has a very remarkable resistance
to oxidation. The space between the em-
bedded resistance wire and the furnace casing
is filled with divided pure silica, a poor heat
conducting material. This prevents any
serious loss of heat through the furnace walls.

Automatic Smoke Recorder

One of the distinctly new things at the
show was the Hamler-Eddy smoke recorder
which shows with infallible accuracy to just
what extent a stack is smoking at any hour
and any minute during the day. It may be
located right in the boiler room where the
fireman can watch it closely and govern
his firing thereby. He doesn't need to walk
half way around the block to see if his
stack is clean or smoking.

The Eddy machine produces a picture of
the condition of the chimney on the roll of
ruled paper which you see on the vertical
drum. This roll revolves at a constant rate
and the screw carries it down one space every
hour. Rubbing just over the surface is a

AUTOMATIC SMOKE RECORDER

specially constructed nozzle -like arrangement
seen at the left. Through this nozzle and
against the paper are constantly being blown
little puffs of the air and smoke drawn from
the chimney through a small'pipe. The
little cylindrical arrangement under the paper
roll is the pump which draws in the smoke.

o The little globes and tubes of glass are for
taking out any moisture which may be in
the air so that the nozzle will not become
clogged with damp soot. The motor at the
right runs the pump and turns the paper roll.

When the chimney is smoking heavily a
heavy black line is left on the paper at that
particular hour and minute. When there
is no smoke the paper is left clean; and there
are all gradations between. The chief engi-
neer examines these sheets at his leisure.
If they are fairly white and clean he does
not fear a visitation from the smoke inspec-
tor. On the other hand if they are covered
with black lines he comes down on the fire-
man "like a ton of brick."

The Inscrutable Turk

At the booth of the Empire Vacuum Com-
pany a genuine Turk performed the work of
demonstrating the cleaner. Possibly this
was done because Turks and rugs have be-

THE INSCRUTABLE TURK

come so closely allied with one another in the
public mind. This vacuum cleaner is con-
tained in a neat case and can easily be moved
from room to room, its lightness being one
of the features. It is called the Imperial.
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Will Scandinavia Fertilize the
World?

Recent estimates of the water power
available in the principal European countries
show that Norway and Sweden each have
some seven million horsepower available,
Moreover this water supply is unusually con-
stant throughout the year, owing to the high
altitude of the water sources and the abun-
dant rainfall.

Between them, Norway and Sweden
probably nave more available water power
than Great Britain, Germany, France and
Italy combined. But these last four are
manufacturing countries, which Sweden and
Norway can hardly expect to be. The
scant population alone precludes extensive
manufacturing. For instance, four -fifths of
Norway's area consists of bare mountains
and forests; in the rest of the area the popu-
lation averages less than a hundred per
square mile, with three horsepower of water
available for every man, woman and child
in the nation.

What, then, are these countries to do with
the enormous water powers which are now
used to so slight an extent? Perhaps the
answer is to be read in the start already
made towards what our scientists call "the
fixation of nitrogen," which means the
fastening of nitrogen to some base which will
make it easily transported to distant farm
and pasture lands for use as a fertilizer.
Nitrogen forms about four -fifths the volume
of our air, from which it can readily be sepa-
rated by a sort of electrical furnace operated
at a high voltage.

Unlike most manufacturing procésses, the
fixation of nitrogen requires very few men in
proportion to the power used, so it would
seem to fit the conditions in these two
northern countries. The demand for fer-
tilizers is steadily growing and suitable
nitrates for these can readily be made elec-
trically, so with the spare power available
in the Scandinavian lands, we may look to
these countries to become large exporters of
these semi -electrical products before another
decade is over.

What the Germans Call Fuse -Plugs

Why do we use so curt and unmusical a
term as "Fuse Plug" to designate the re-
movable part of the safety devices used on

our lighting circuits? We wonder what the
Germans think of so short a term for this
article. They call it a "Silverwire-Melt-
stopper" (Silberdraht-Schmeltzstoepsel) or
sometimes, for short, merely a Silverwire-
stopper! Is not that truly a musical term
compared with "fuse plug"?

Electrifying Oil Lamps

The difficulty of converting some of the
older folks to the use of really up-to-date
lighting fixtures, is instanced by the accom-
panying cut taken from a recent catalog of a
fixture manufacturer at Mainz, which is one

of the most ancient
cities in Germany. It
shows an attachment
by which an incan-
descent drop light is
substituted for the
kerosene lamp in a
heavy, old fashioned
hanging lamp. Just
what is gained by re-
taining the cumber-
some structure of the
old lamp frame, may
be hard for some to
understand. It prob-
ably pleases the fancy
of older ones who do
not like to part with
familiar fixtures even
when yielding to the
introduction of a mod-
ern illuminant, and it
may take another de-
cade to introduce
equally modern fix-

ture into these same homes.

AN ELECTRIFIED
OIL LAMP

There's a Poet at Nauvoo

The news of the proposed Mississippi
dam at Keokuk, which will bring cheap
electric power to Burlington and other nearby
towns, has enthused a young Tennysonian in
the old Mormon town, who breaks forth
thus:

"Ring out, wild bells, ring in the new,
It means a Trolley for Nauvoo.
Ring out, ye bells! Ye whistles, blow;
We'll get the power we've needed so.
Our dream's come true, 'tis no "wind -jam"
They're going to build the Great Big Dam!"



Elementary Electricity
By PROF. EDWIN J. HOUSTON, A. M., PH. D., (Princeton)

CHAPTER XXIII.-THE ELECTRIC MOTOR.

Like the dynamo -electric machine, the
electric motor was the invention of Faraday,
who produced it in 1821, about ten years be-
fore the dynamo -electric machine. The in-
vention of the electric motor was made
shortly after Oersted's discovery of the man-
ner in which magnetism can be produced
from electricity, which, as will be remem-
bered, was about 182o.

The electric motor nearly equals the dy-
namo -electric machine in commercial im-
portance. This can be readily seen from
the great extent to which the electric motor
is now employed in machine shops, mills
and similar locations for the individual driv-
ing of tools and machines; from its employ-
ment in street -car trolley systems and elec-
tric locomotives; for the driving of electric
fans, as well as for the many varied pur-
poses reader may readily

Faraday's original motor was such a puny,
insignificant device that no one then could

have imagined the
enormous growth it
afterwards was to
have in size, number

I` ¡¡ and the variety of its
applications. As
shown in Fig. 151 it
consisted of a wire
(a b), so suspended
at its upper end, (a)
as to be free to move
around the pole (N)
of a permanent mag-
net (N S). This
magnet was placed
in a glass tube

III Ili and mercury poured
around it so as to

s leave the pole (N)
FIG. 151. FARADAY'S partly [projecting

ORIGINAL MOTOR above the mercury
surface. The lower

end (b) of the wire dips into the mercury.
As long as no electric current is flowing

through the movable wire, it remains sta-
tionary, but as soon as an electric current
is passed through it, as by means of the cir-
cuit wires shown at (+) and (-), it begins to

¡I4T cuny

rotate around the pole of the magnet, and
this rotation will continue as long as the cur-
rent passes. Since the lower end (b) of the
wire dips below the surface of the mercury,
in all positions, the current continually
passes as the wire continuously rotates
around the magnet pole.

The direction of rotation of the wire (a b),
called an active conductor, while the current
is passing through it, depends on two cir-
cumstances; i. e.:

(1) On the direction of the flux of the
magnet.

(2) On the direction of the circular flux
around the active conductor.

The direction of rotation of an active con-
ductor can therefore be readily changed
either by changing the polarity of the magnet

FIG. 152. THE PRINCIPLE OF THE ELECTRIC
MOTOR

or by changing the direction in which the
current flows through the active conductor.

The force that causes the rotation of an
active conductor is known as the electro-
dynamic force. It may be defined as the
mechanical force that is exerted on a con-
ductor, placed in a magnetic field, as long
as an electric current flows through it. The
electro -dynamic force is due to the inter-
action of the flux of the magnet and the flux
of the conductor; for, as can be shown, mag-
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netic fluxes attract or repel one another ac-
cording to the direction in which they are
passing. This is not unlike the attractions
and repulsions produced by electric charges.

In Fig. 152, the active conductor is repre-
sented by (a b), and the magnet pole around
which it is placed at (N). The magnetic
flux will come out from the north pole (N)
in the directions indicated by the arrows,
and after passing through the surrounding
space will re-enter at the south pole (S).
This latter, however, is not shown in the
figure.

At the same time on the passage of an
electric current through the movable con-
ductor (a b) will produce the characteristic
circular flux or streamings as indicated. It
is the mutual interaction of these two fluxes
that produces the electro -dynamic force and
therefore results in continuous rotation of
the active conductor.

The value of the electro -motive force de-
pends on the amount of flux produced by
the magnet and that produced by the active
conductor. This force can therefore be in-
creased either by increasing the strength of
the field magnet (A) or the strength of the
current that flows through the active con-
ductor. Since, however, in all practical
electric motors, the field magnets are ener-
gized by electric currents, the electro-
dynamic force of a motor can be increased by
increasing the strength of the electric current
that drives it.

The electric motor assumes a great variety
of forms, but practically all of them are based
on Faraday's simple device above described
and shown.

It has long been known that the unlike
poles of magnets attract, and their like
poles repel one another. Repeated efforts
were made, many years ago, to pro-
duce a continuous rotation by the at-
traction of the opposite poles of steel mag-
nets when aided by the repulsion of their
similar poles. These efforts have all been
unsuccessful for the following reason:

There is no difficulty in causing either
pole of a magnet to attract the opposite pole
of another magnet. Nor is there any dif-
ficulty in causing the pole of a magnet to be
repelled by the similar pole of another mag-
net. The difficulty was in changing the
polarity of the magnets. Before the dis-
covery of Oersted in 1820, as to how magnet
poles can be produced by electric currents,
and changed by changing the direction of

the electric currents through the magnetiz-
ing coils no means were known whereby, the
magnet after it had drawn another magnet,
or a piece of soft iron to its poles, could be
caused to lose its magnetism and acquire
an opposite magnetism, so as to produce
repulsion. As soon, however, as Oersted
showed how the polarity of a magnet can
be instantly changed by changing the di-
rection of electric currents through the mag-
netizing coil, it was comparatively easy to
obtain continuous rotary motion by mag-
netic attractions and repulsions.

It is not surprising, therefore, that, almost
immediately after the announcement of
Oersted's discovery, a number of scientific
men began working on the invention of
the electric motor. Two of the most dis-
tinguished of these workers were Dr. Wol-
laston and Michael Faraday.

Faraday's early form of electric motor,
consisting as it did of but a single conducting
loop, was of extremely feeble power. In the
motors produced today it is easy greatly to
increase the amount of electro -dynamic force
by placing a number of conducting loops at
equal distances apart on the movable part
of the motor or, as it is called, the armature.
When such an armature with its numerous
loops is placed in the flux produced by power-
ful field magnets, these loops, excited by the
current that drives the motor, have electro-
dynamic forces set up in them that result in
a rotation in such a manner as to move them
into a position in which each encloses the
greatest amount of flux it can hold, and no
further motion will cause this amount of flux
to vary. As soon as this occurs the electro-
dynamic force ceases. If therefore a con-
tinuous rotation is to be obtained, the
direction of the current in one or more of
the loops must be reversed. This is effected
by the action of a commutator that changes
the direction of the current through the loops
at the moment they arrive at a position when
the force on them ceases.

In all cases the amount of work done by
the moving loops will depend on the strength
of the driving current passing through them
as well as on the quantity of flux per second
that is introduced into or removed from the
loops in a given time.

It is possible, as in the case of Faraday's
early devices, to construct electric motors
that produce a continuous rotary motion
when completely destitute of iron or steel.
But in order to produce electro -dynamic
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forces sufficiently powerful for industrial
work, the amount of flux must be increased
by the introduction of soft iron or steel into
the magnetic circuit. As already described
in a previous chapter, the increase in the
amount of flux thus ensured depends not
only on the decrease in the magnetic re-
luctance or resistance of the circuit due to
the presence of the iron or steel, but espe-
cially io the flux due to the aligned or
structural M. M. F. of the soft iron or steel.

The increased power of electric 'motors
containing iron or steel in the cores of their
armatures and field magnets led at a com-
paratively early date to the production of
a number of motors of this type. Among
these may be mentioned a motor invented
by Jacobi in 1834, of sufficient power to
drive a ten -oared boat twenty-eight feet in
length, and seven and a half feet in breadth,
by means of paddle wheels. It was loaded
with twelve to fourteen people, on one of
the rivers of Russia, and progressed at
the rate of three miles an hour against the
current. The electricity employed for the
driving power was obtained by means of a
battery of series -connected Bunsen cells.

Another early electric motor of still greater
power was invented in 185o by Professor
Page of the Smithsonian Institution of
Washington, D. C. The field magnets con-
sisted of two solenoidal coils provided with
movable armature cores of soft iron. When
the driving current was sent alternately
through these coils the cores were succes-
sively attracted or drawn into the coils
through which current was passing. As
soon as one core had been drawn half -way
down into its coil, the motion was stopped,
the current being cut off from this coil and
switched into the other coil, when its core
was then drawn towards it. The see -saw
movement thus produced was employed by
suitable means to rotate a wheel, the solenoid
coils, with their iron cores or plungers, acting
like the cylinders of a steam engine, with
their reciprocating pistons.

It is interesting to note that Page's electro-
magnetic motor was employed on the 29th
of April, 1851, on the Baltimore & Ohio
Railroad's tracks to drive a car between
Washington and a nearby town ten miles
distant. The driving power was a battery
of 10o cells of Groves' nitric acid type.

Neither the Jacobi nor the Page motors
were successful in commercial practice.
This was not so much due to fault of design

or construction, as to the fact, that the
voltaic batteries employed for furnishing the
driving current were unable to produce the
current either continuously or cheaply.
This eventually caused the abandonment of
electric motors driven by voltaic batteries.

Improvements in the construction and
operation of dynamo -electric machines were
attended by marked improvements in the
design of electric motors, so that today there
are in actual use a great variety of motors
far better in construction and operation than
any of the earlier forms.

The principal parts of an electric motor
of the direct current type today consist of
an armature and the field magnets. The
armature contains a number of wires or
conductors corresponding with the conduc-
tor (a b) of Faraday's early motor. The
field magnets are electro -magnets excited by
the driving current. Besides the armature
and the field magnets, brushes must be pro-
vided for leading the driving current into
and out of the armature. These three parts
of a motor, the armature, the electromag-
nets and the collecting brushes, correspond
to similar parts of the dynamo.

In the electric motor it is generally the
armature that revolves and the field magnets
that are stationary. In some cases, how-
ever, the reverse is true. The armature is
stationary and the field magnets revolve.
This is especially so in some forms of alter-
nating -current motors in which no little dif-
ficulty sometimes exists as to which part may
properly be called the armature, and which
the field magnets. In order to avoid this
difficulty the part that rotates is called the
rotor, and the part that remains stationary,
the stator.

There are many points of resemblance be-
tween the dynamo and the electric motor.
In the dynamo, in order to generate E. M.
F.s in the armature loops, they must be
rotated in the magnetic flux of the field
magnets, so as alternately to fill and empty
them with flux. When the E. M. F., so pro-
duced, set up an electric current in these
loops, a considerable force must be applied
to the armature in order to turn it. This
force is necessary in order to overcome the
electro -dynamic force produced in the arma-
ture loops by the interaction of their fluxes
with the flux of the field magnets. In other
words, a dynamo -electric machine acts also
as a motor, and produces electro -dynamic
forces that tend to oppose the force driving it
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In a similar manner, when an electric
motor has a current passed through its arma-
ture coils, the armature is rotated under the
influence of the electro -dynamic force.
But its rotation through the field sets up
electro -motive forces just as if the armature
had been rotated through the flux by means
of a pulley. These electro -motive forces,
however, are oppositely directed as regards
the electro -motive forces that are sending
the current through the armature and the
external circuit. They are, therefore, known
as counter -electro -motive force. In other
words an electric motor acts also as a dynamo
and produces the electro -motive forces
counter in direction to those of the driving
current.

It is by reason of the above facts that any
dynamo is capable of acting as a motor;
and, conversely, any motor is capable of
acting as a dynamo, or, in other words, the
two devices are reversible. This was shown
during the Vienna Exposition in 1873. A
Gramme dynamic -electric machine driven
to produce electric current, was caused to
drive a second dynamo -electric machine as
a motor placed at a distance from the gen-
erator and connected with it by an electric
circuit.

The importance of the above general prin-
ciple can be readily understood from its
application to the electric transmission of
power, since by this means it is possible to
employ dynamos or generators at one end
of a line where power is cheap, as for example
at a waterfall, and transmit the current so
produced to the other end of the line, where
by passing it through another dynamo,
drives it as a motor. In this way it is pos-
sible practically to utilize the energy of cheap
water power, convert it into electric energy
and transmit it to almost any distance.

Direct -current motors can be divided into
three different classes according to the con-
nection between the circuits of their field
magnets and armatures, or according to the
number of coils of wire on the field -magnet
cores. These classes include shunt-wound
motors, series -wound motors, and com-
pound -wound motors, motors that agree
practically in construction with the series -
wound, shunt-wound, and compound -wound
generators referred to in the chapter on the
dynamo -electric machines.

The counter electro -motive force pro-
duced by a motor while rotating under the
influence of a driving current through its

armature coils acts as a spurious or false
resistance, so as to oppose the passage of
the driving current. Consequently, as the
speed of an electric motor increases the
strength of its driving current becomes less,
until, when a certain maximum speed is at-
tained very little current passes. When,
however, a load is placed on the motor, that
is, when it is caused to do work, its speed
of rotatio:s is reduced and the counter elec-
tro -motive force is decreased, so that the
amoufit of driving current increases. In this
manner the load on an electric motor auto-
matically regulates the current required to
drive it. In this way electric motors are
extremely economical in operation.

Generally speaking the losses occurring in
electric motors are similar to those in
dynamo -electric machines. They arise from
mechanical friction; magnetic friction or
hysteresis; i. e., from the expenditure of
energy in reversing the magnetism in the
iron or steel of the motor; and from electric
losses due to the production of eddy or
foucault currents in the iron or steel of their
cores, or in the copper of their armature loops.

Of late years alternating -current motors.
or those operated by alternating currents,
have increased so rapidly that motors of
this class bid fair greatly to exceed in number
direct -current motors.

When two alternating -current motors are
connected in the same circuit as a generator
and motor respectively, the motor will not
start from a state of rest as will a direct -
current dynamo. The alternating current
motor must first be brought up to the same
speed as that at which the generator is
rotating. Such motors were called synchro-
nous alternating -current motors, and were
brought up to required speed by means of
special windings placed on the armatures
that permitted them to act as direct -current
machines under light loads; or, the neces-
sary speed was given to them by means of
storage batteries or auxiliary motors. This
difficulty has been obviated by the develop-
ment of what are known as multiphase
alternating currents employed to drive what
are called multiphase motors.

As we have already seen, multiphase
alternating circuits are circuits through which
two or more independent alternating cur-
rents possessing a difference in phase are
passing. Alternating current systems con-
sist practically of two different kinds,
diphase and triphase systems.

á ,
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Without going into a description of the
multiphase alternating current motors, it
is sufficient to say that such motors are con-
structed so that when the stator or sta-
tionary coils are traversed by multiphase
currents the rotor or rotating coils are set
into motion.

Roughly speaking, multiphase motors can
be divided into two classes, both of which
are provided with rotating fields. In one
class the rotating field acts on a magnetized
armature which after being set in rotation
keeps in step or synchronism with the rotating
field. The other class is provided with a
rotating field that acts to induce currents
in the armature by the difference in speed
between the rotating field and the rotating
armature. The armature, therefore, never
quite attains the speed of the field but lags
behind it by an amount that is dependent on
the load. The first class include what are
known as synchronous, multiphase motors,
and the second what are known as induc-
tion motors.

(To be Continued.)

Combining Hand and Vibratory
Massage

Hand massage has its peculiar advantage
in that the deftness of touch of the skilled
operator and the certain amount of personal
magnetism which may be imparted have a
soothing effect on the subject. Likewise,
purely mechanical massage such as is obtained
by the electrically operated vibrator has the

AN ODD ELECTRIC VIBRATOR

advantage of deeper action and the stimu-
lating el. ect of impact upon the tissues.

In the unique vibratory massage device
here shown strapped to the hand of the opera-
tor, a new principle is involved, and the ad-

vantages of both hand massage and me-
chanical vibration are secured. The little
pads strapped to the back of the operator's
hand are made to vibrate by power imparted
from an electric motor through the agency
of the flexible shaft shown. These impacts
or vibrations are transmitted through the
hand to the subject. At the same time the
effect of ordinary hand massage is obtained.

"Scoop" Reflector for Window
Lighting

In these days of constantly increasing cost
of operating expenses in the conducting of
a business, it must be interesting for the mer-
chant to realize that in the department of
window lighting, at least, better results can
he obtained and at the same time at a very
great saving in cost. This is due largely to

.

REFLECTOR FOR AVERAGE SIZED WINDOWS .

the high efficiency tungsten lamp and ad-
vanced ideas in window illumination.

While reflectors have been made for ex-
tremely high windows (I 2 feet or over), and
for low windows, that handle the illumina-
tion economically, there has been a great
demand for an efficient reflector to handle
the illumination of the average sized win-
dow to use with tungsten lamps.

The most recent development along this
line is the "scoop" so called owing to its
peculiar shape. It is a one piece, pure silver
plated reflector, having the greatest efficiency
known.

The great demand by the merchant is for
a reflector that will take the tungsten lamp
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in pendant position and numerous inquiries
have been made for an appliance of this kind.
This reflector not only takes the lamp
pendant, but is so designed that it will
handle the rays of light correctly from the
40, 6o or too watt tungsten lamp.

It is easily attached to the ceiling, an
ordinary socket and crowfoot being used for
this purpose, and is comparatively inexpen-
sive.

As will be noticed by its shape, the win-
dow side of this reflector comes in at a slight
angle, which cuts the rays of light sharply at
the lower window line, bringing the greater
intensity of the illumination just where re-
quired throughout the window and decreas-
ing in brilliancy at the upper part.

How to Get Low Voltage Current

Many times in experimental work and also
in the operation of electric bells, annunciators
and similar apparatus it becomes necessary
to reduce the ordinary to volt alternating
lighting current to, say, from four to 12 volts.
The accompanying sketch represents a type

TRANSFORMER TO OPERATE ELECTRIC BELLS

of small transformer for this purpose, known
as the Wayne, which,when connected across
the r to volt mains gives three different
voltages from the secondary terminals,
namely, four, eight and 12 volts.

In electric bell wiring, due to the fact that
frequently the bell wires are run along the
floor and are apt to be short circuited, this
transformer is designed so that it will run
for several hours on dead short circuit with-
out danger of burning up. This feature
makes the transformer especially valuable
for this class of work. It is also designed
so as to have ample capacity for ringing large
size bells.

The casing is of cast aluminum with a
heavy coat of black japan, making it orna-
mental and far more pleasing in appearance
when installed than the dry cells commonly
used. This allows the transformer to be in-
stalled in places where the appearance of the
dry cells would not permit of them being
placed.

American Exposition in Berlin

Manufacturers and business men through-
out the country are displaying a lively in-
terest in the American Exposition which is
to be held in Berlin during June, July and
August of this year. It is but natural that
the United States should seek to hold an
all-American exposition in Europe, for our
export trade in that direction has reached
splendid proportions and is constantly in-
creasing.

The Exposition will afford the electro -
technical industry of this country a splendid
opportunity to show the advance that has
been made in America along this line.
Americans are heavily interested in Europe
and the industry could be greatly benefited
by a representative exhibit at the Exposi-
tion.

There has just been issued by the Ameri-
can committee, whose office is at No. 5o
Church street, New York, an attractively
arranged prospectus of the Exposition,
which, in addition to outlining the objects
and advantages of the enterprise, contains
many photographic views of the Exposition
Palace and portraits of the distinguished
sponsors of the undertaking.

It is interesting to note that the pro-
spectus emphasizes the practical benefit of
an Exposition held in the heart of Europe
rather than making an appeal to the national
pride of prospective exhibitors. The book-
let draws attention to the illustrious auspices
under which the Exposition is to be held
and lays stress upon the value this will have
in enhancing American interests abroad.
Prince Henry of Prussia, brother of the
Emperor, is president of the German Re-
ception Committee, while in this country
J. Pierpont Morgan is president of the com-
mittee which is directing the work of
selecting representative exhibits. Former
Governor Francis is first vice president and
John Wanamaker, the merchant prince,
is second vice president of the committee.

CJ



ELECTRIFIED SATELLITES OF UNSEEN WORLDS

.THE ELECTRON THEORY OF ELECTRICITY
By DAVID PENN MORETON

When we stand out of doors on a frosty
winter night and gaze into the heavens as far
as our puny human eyes will permit, we try
to obtain a conception of the Infinite. We try
as best we can to realize that the hundreds of
thousands of stars which we see, at distances
which to us are inconceivably great, are, to the
universe which lies beyond and beyond, of rela-
tively no more importance than the atoms which
go to make up the water of the sea. It is but
an easy step then to imagine that the universe is
one immense solid made up of atoms which
are the stars, groups of these stars, like our
sun and its planetary system forming molecules
as we conceive of them in the study of chemistry
of physical substances.

However vague and fantastical the above
theory may be it will be a help to us in under-
standing that substances which we know as
solids-the point of a lead pencil, a bar of
steel, a granite mountain-may well within
the limits of our imagination be made up of
an infinitely great number of minute particles
which do not touch but are separated from one
another by distances which, compared with
their diameters, are tremendously great. In
other words it is no more difficult to compre-
hend the infinitely small than the infinitely
great, and in what is to follow let us try and
pin our imaginations down to the idea that
everything which we see and know as solid
matter is made up of unseen worlds all opera-
ting according to Nature's laws. Editorial
Note.

There is no branch of human knowledge
in which greater difficulties have been en-
countered in framing an adequate theory
than in the science of electricity. The great
variety of electrical phenomena, the constant

increase in facts and new discoveries, and
the intangible nature of electricity itself have
all combined to render the formulation of a
theory, that would hold under all conditions
and tests, very difficult.

A theory must fulfill two requirements:
first, it must register a large number of iso-
lated facts in due order; second, it must give
an insight into the connection of these various
facts with each other and to forecast new
facts and discoveries. The electron theory
of electricity fulfills the above two require-
ments in a manner which no previous theory
of electrical phenomena has been able, even
remotely to approach.

This new theory gives an insight into elec-
trical and magnetic phenomena which was
impossible so long as we knew nothing about
the real nature of electricity. Electricity is
now treated as a kind of subtle fluid, con-
sisting of electrons or very small corpuscles,
something like thirty thousand times smaller
than the atoms of ordinary matter. The
electron theory reduces all electrical and mag-
netic phenomena to the distribution and
motion of these electrons. Then in order to
understand this theory we must first get a
clear grasp of the nature and properties of
the electron.

An electron is the smallest electrified
body capable of separate existence. Its mass
is approximately .6fxio27 grams. It may
be explained that ro n means, to the
mathematician, one divided by io raised to
the 27th power, or in other words, one
divided by io with 26 more ciphers added.
This is certainly contemplating almost the
infinitely small when it is remembered that
a thousand grams equals only 2.2 pounds.
The radius of an electron is estimated at
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Io'3 centimeters. The charge it possesses
consists of what has been called "negative
electricity "-the electricity possessed by a
piece of sealing -wax that has been rubbed
with wool. This electron has a fundamental
property which distinguishes it from ordi-
nary matter, it repels another electron in-
stead of attracting it, as two particles of
matter would do. If it were possible to
place two electrons one centimeter apart in
a vacuum there would be a force of repulsion
of something like I.16xIo 19 dynes, which
in every day language is something like a
quadrillionth of a pound. (The dyne is
the force which, acting for one second on a
mass of one gram, will produce a speed of
one centimeter per second.)

This force is extremely small in comparison
to any the greater majority of persons may
have in mind. It, however, is enormous
when compared to the gravitational attrac-
tion, which accounts for the weight of bodies
on the earth's surface and the motion of all
heavenly bodies. The force between the
two electrons is approximately iod (10
multiplied by itself 43 times) times as great
as the gravational attraction.

The following imaginary experiment may
illustrate to a better advantage the relation
of the two forces. If two masses, say of
lead, weighing one gram each, were placed
one centimeter apart they will attract each
other with a force of 6.6xio 8 dynes, which
is entirely too small for any known instru-
ment to measure. But let two grams of
negative electricity be placed one centimeter
apart and there will be a force repelling the
two of approximately 31.4xio34 dynes or
about 320 quadrillion tons. If now one
gram of the electricity be replaced by an
electron the force repelling the two will be
approximately 194 million dynes.

From the above it is quite evident we are
dealing with a very minute quantity of free
electricity in all ordinary electrical phe-
nomena. The amount can be approximately
determined in the following way. The laws
of electrolysis state that every atom of matter
is capable of uniting with a definite quantity
of electricity, it does not depend upon the
nature of the element, but is directly pro-
portional to its chemical valency. If hydro-
chloric acid is decomposed by electrolysis
each atom of chlorine carries to the anode
a definite quantity of negative electricity and
this quantity is measurable with a galvano-
meter. The weight of the chlorine given

up by the acid and the weight of the chlorine
atom will furnish a means of calculating the
quantity of electricity transferred by each
atom of chlorine. This quantity of elec-
tricity corresponds to one electron as near
ac can be determined by the above method.
This leads to the conclusion that every
chlorine atom in the electrolytic cell has an
electron associated with it, and in such a
manner that it can be detached when a finite
force is brought to bear upon it.

Other elements as well as chlorine, such
as hydrogen and the metals, do not carry
this electron with them when they are in the
normal state, hence they are not charged.
Each one of the atoms contains a certain
number of electrons, but they produce no
external effect, it being compensated by some
force within the atom which is called posi-
tive electricity. Hence when a body has an
excess of electrons it is said to be negatively
charged and when there is a deficiency of
electrons the body is said to be positively
charged. When a ball is charged the elec-
trons or positively charged atoms do not
leave the surface of the ball due to their
mutual repulsion, but on account of the great
resistance they encounter at the surface they
take a position of equilibrium on the surface
itself and stay there, leaving the interior of
the body uncharged.

The question might properly be asked,
does the charging and discharging of a body
produce any apparent change in its weight?
This question can be answered in the follow-
ing way. Suppose two copper balls were
suspended side by side by insulating fibers
one meter long. Then suppose, they each
have imparted to them equal negative charges
of electricity so that they are repelled apart
to a distance of one centimeter. The force
required to cause the balls to assume this
position is about one two -hundredth part of
their weight for this particular length of
fiber. This being the case how many free
electrons must there be to produce the neces-
sary repulsion? Let the radii of the balls
be one -tenth of a centimeter. The weight
of each ball then would be 0.0375 grams and
the force of repulsion would be .000i87 grams
or .184 dynes. Since each electron produces
a force of repulsion of I.16xIo19 upon
another electron one centimeter away, the
number of free electrons required on one
ball, if there were only one free electron on
the other, would be 1.587x1018. If these
free electrons were distributed equally be-
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tween the two balls there would be 1260
million on each. This seems to be a very
large number but it is only a small part of
the total number of electrons present.
Each of these balls would contain about
5150 billion atoms. Copper being divalent
there will be twice as many detachable elec-
trons as atoms or 10,300 trillion. The ratio

WHEN ELECTRON ORBITS ARE IN THE SAME PLANE THE
SUBSTANCE IS PARAMAGNETIC.

of detachable electrons to free electrons in
each ball would then be

10,300 trillion
8 billion

1,260 million
It is found practically impossible to remove
more than one -billionth of the detachable
electrons or to add more than that propor-
tion of what was already there. Hence there
is no appreciable change in the weight of a
body when it is charged and discharged.
In some cases, however, a body is dis-
integrated due to the continuous discharge
of electrons or positive atoms, as the cathode
in a vacuum tube.

The distinction between conductor and in-
sulator according to the electron theory is
made in the following way: The electron is
supposed to revolve about the atom with
such a velocity that the centrifugal force from
this motion is equal to the force the atom is
exerting on the electron. All metals are
thought of as being a mass of closely packed
metallic atoms so that the electrons can
easily change from one atom to another with
very little loss of energy. In an insulator
the electrons are not capable of moving out-
side the range of the atoms to which they
are attracted. They are displaced by an
electric force but return to their original posi-

tion, more or less rapidly, when the force is
removed.

The magnetic properties of all bodies can
be explained by means of the elctron theory
in the following way. The atoms of all
bodies are surrounded by electrons describ-
ing orbits about them just as all the planets
rotate around the sun. When all of these

orbits are nearly in the
same plane the substance
is magnetic or rather para-
magnetic. If in addition
to this the orbits are large
enough to influence each
other across the distance
separating the atoms the
substance is ferromagnetic
like iron, cobalt and
nickel.

When, however, these
orbits, in which the elec-
trons move around the
same atom, are not in the
same plane the substance
is not paramagnetic. They
are usually spoken of as
diamagnetic. All bodies

are really diamagnetic, and paramagnetism
is a special property which masks the
inherent diamagnetism of the bodies. Hence
a permanent magnet is a paramagnetic body

r

ELECTRON ORBITS IN DIFFERENT PLANES
MEANS A DIAMAGNETIC SUBSTANCE

in which the orbits of the greater number of
electrons are in the same parallel plane and
the position of the orbits is maintained by the
attraction of the orbits upon each other.



728 POPULAR ELECTRICITY

The treatment of the electron theory. in
this article has been based upon the existence
of the electron, which is one thousand times
smaller than the atom of hydrogen. The
hydrogen atom has been considered the
smallest material particle until recent years.
If a vacuum tube is exhausted to one -

millionth of an atmosphere, the luminous
phenomena previously observed gives away
to the phenomena of cathode rays which pro-
ceed in straight lines from the cathode or
negative electrode and produce a green
fluorescence on the walls of the tube. These
cathode rays are electrons projected by the
cathode at an enormous velocity. The above
statement has been proven by repeated ex-
periments and following facts:

(i) The rays convey a negative charge.
(2) They consist of minute particles of

matter.
(3) These particles have a mass about

one thousand times smaller than hydrogen.
(4) They move with a velocity little less

than that of light.
The above results lead to a view of elec-

trification which is very similar to Franklin's
"One Fluid Theory of Electricity," which
was announced in 175o.

The electrons have been discovered in
several fields of research, for instance, the
phenomena presented by radium.

In general all the phenomena of electricity
and magnetism can be accounted for by the
following assumptions:

i. The electric current is the motion of
small particles called electrons having a
definite and constant charge.

2. These electrons are usually associated
with the atoms of ordinary matter around
which they move with periods approaching
those of visible light waves.

3. There is a force that is constantly
acting between the atom and electron but
decreases very rapidly with increase of dis-
tance.

4. Atoms deprived of electrons repel
each other.

5. Electrons mutually repel each other.
6. When electrons are moving side by

side they attract each other with a force pro-
portional to their speed and inversely pro-
portional to their distance apart.

7. A change in momentum of one electron
produces a change of momentum in every
other electron in the opposite direction.

The above assumptions and their corol-
laries account for practically all the facts

that have thus far been accumulated. The
assumptions in this case are not nearly so
numerous as in the older theories. If this
theory accounts for practically all facts will
it be final and the science of electricity then
complete? No theory is complete, for the
human mind is never contented to take
things for granted and is continuously trying
to explain the unaccounted-for facts by some
new theory.

A New Device for Packing Plants

Improved sanitary conditions as well as
efficiency secured by avoiding moving belts
and shafting, are important results of em-
ploying electric drive in the preparation of
food stuffs. A striking example of this is
the compact motor driven meat chopping ma-
chine shown in the picture. The chopper

MOTOR DRIVEN MEAT CHOPPER

has a capacity of cutting and re -cutting 1500
pounds of beef three times per hour or 3000
pounds of pork twice per hour. The elec-
trical parts are mounted above the floor
which is always more or less wet and greasy
in a sausage room. Besides the protection
from dirt and grease thus afforded the motor,
virtually no space is wasted by the driving
apparatus. The self-contained construction
also prevents the stirring up of dust and for-
eign particles in the chopping room. The
motor is of io horsepower, although only
about 7¡ horsepower is required for normal
operation.



Talks With the Judge
HE WANTS TO KNOW ABOUT WIRELESS TELEGRAPHY

"Of all the wonders of electricity wireless
telegraphy is to me the most mysterious,"
said the Judge to me one afternoon as we
sat in his library with nothing more im-
portant on hand than to smoke some of. his
"advertising cigars" and let the conversa-
tion run to our favorite topic, electricity.
As we gazed out of the window we could
barely discern in the dusk the skeleton
outlines of the zoo -foot steel tower of the
wireless telegraph company.
As it stood there in its sym-
metry and strength but with
no outward manifestation of
the throbbing messages which
might even then be leaping
with the speed of light from
the graceful sweep of its
antenna wires we felt a little
awed.

"It isn't human, it isn't
mechanical, I might almost
say it isn't natural," said the
Judge, after a moment's
pause. "But there it is.
The fellow in that little house
underneath the tower jabs a
key, so they tell me, and two
hundred miles up the lake
a man in a steamer hears and
understands-and nothing is
between them but the howl-
ing elements. I've tried a
good many times to find out
how it is done. A lot of
people have tried to tell me.
But maybe I'm dense is the reason I
couldn't seem to interpret their wise looks
and technical jargon."

I puffed a little ring of smoke out into
the air. "See that ring, Judge?" said I.
"Scientists have built up one of the most
beautiful theories you ever heard of on the
nature and construction of matter, based
on that little whirling circle or vortex of
smoke particles. The light which you see
coming from the evening star is a form of
vibration, only, which tickles your optic
nerve and makes you think you see a star.
These are only theories built upon the re-
sults of countless experiments coming at the
subject from every conceivable standpoint,

but when they in every case bear out the
results of observation we have the right to
say that they are_true until disproved, and to
use them to work out new problems. There-
fore, as wireless telegraphy is based on a
theory which so far has apparently held
good and enabled experimenters workingupon
it to go ahead and perfect the system I am
going to insist that you take the theory as I
expound it to you as Gospel truth. If you

"That Vibrating Jelly Gets Me"

do that I think I can make you understand
in a measure how wireless messages are
sent and received."

"In the first place the medium which
transmits wireless messages is not the air
as many suppose, but a medium which we
are pleased to call the "ether." The ether
fills and permeates everything through all
the depths of infinite space. It fills up what
would otherwise be the "emptiness" of the
universe. In this ether float the sun, moon
and stars; in it also float the infinitely small
particles which go to make up an appar-
ently solid bar of steel, block of wood or
any physical substance. The ether is also
perfectly elastic and you may think of it
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as a vast mass of jelly susceptible to vibra-
tion. It is through the vibrations of this
ether that light is transmitted, also electrical
disturbances which affect wireless apparatus.

"When the ether is disturbed by certain
electrical means, as I shall try to explain
later, vibrations are sent out in all directions
and through all substances, for the ether
permeates them all. Far away other elec-
trical devices are set up to be affected by
these vibrations and so to transform them
that they may be perceived by our senses.
Take sound as an analogy. Your vocal
cords set up vibrations in the air, which

The Click that Startled the World

travel out in every direction and reaching
the ear drums of the hearer cause them to
vibrate in unison.

"Now I will attempt to explain how the
vibrations are set up in the ether, taking as
an example only the most simple devices
used for the purpose. The essential device
is a "spark coil" as it is called. It doesn't
vary essentially from the ordinary induction
or medical coil from which you have no
doubt received a shock at some time or
other. Without going into the theory of
the coil it may simply be said that a very
high voltage or pressure is developed be-
tween the two terminals of its secondary
winding which is enough to make a spark
or discharge jump across from one terminal
to the other.

"Hertz discovered that this discharge from
an induction coil would set up vibrations
in the ether called after him Hertzian waves.
A little later Marconi applied them to wire-
less telegraphy. Therefore, every time the
operator presses the key which closes the
circuit of the coil a spark jumps across the
spark gap and in so doing sends out an
ether wave. It was soon found that this
wave was made to travel out much more

effectively if one terminal of the spark gap
were grounded and the other connected to
a wire or wires run up into the air, which
wires are called the antennae, meaning
"feelers." This is about all there is to the
most simple form of sending equipment.

"At the receiving station we find the
same antenna wires suspended high up in
the air. From the antennae a wire runs
down and enters one end of a little sealed
glass tube, terminating in a little disk.
From a similar disk a half an inch or so
along in the tube a wire runs out and down
to the ground. The space between the
disks is filled with loosely packed metal
filings.

"Now a peculiar thing happens to these
filings when a message is being received.
The ether wave sent out by the distant sta-
tion affects the receiving aerial and a sort
of electric shock or vibration runs down
the aerial which magnetizes the little metal
filings. These particles then become small
magnets and they immediately arrange
themselves with their long diameters all in
the same direction.

"Strange, isn't it, but theory said they
ought to do it even before someone found
they would do it.

"It now remained a simple matter to
connect a wire from a battery to the wire
leading into the tube. Then a wire from
the other side of the battery was run through
a telegraph relay and sounder and from
there a wire was led to the wire which came
out of the tube on the opposite side of the
filings. There you have a complete local
circuit with a battery to give power and
work the telegraph sounder.

When the filings are all mixed up every
which way they make poor contact with
each other and the battery current can't get
through.

"Crash! The distant operator's key has
been closed and an ether wave has jumped
across the intervening space in an instant
of time, electrified the receiving aerial and
magnetized the filings. They are now all
arranged end to end and clinging together
so tightly that an easy path is made for the
battery current which rushes through, and
Click! goes the sounder. A wireless mes-
sage has been received. When Marconi
first produced this click he startled the
world.

"At first Marconi had to tap the glass
tube to decohere the filings so that they
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would be ready for the next signal. Then
he rigged up an automatic tapper or de-
coherer worked by the battery. Then other
types of detectors were discovered which
would affect a telephone receiver and cause
its diaphragm to click. But they are all
modifications and I have explained to you
as well as I can the fundamental principle
of wireless telegraphy.

"Hurray!" said the Judge. "I almost
get you, all except the ether part. That
vibrating jelly gets me."

"That's the theory part," said I, "but I
told you in the beginning that you would
have to take the theory for granted. Be-
cause the ether is a theory doesn't prevent the
wireless telegraph from operating, does It?
If it hadn't been for the theory that there
was an ether, it isn't likely that Hertz would
have started nosing around trying to dis-
turb it."

Automobile Tire Filler

This little machine, consisting of an im-
proved type of air pump driven by a one -

sixth horsepower motor will fill automo-
bile tire, having a capacity of four gallons
of air space, to a pressure of loo pounds to
the square inch, in four minutes. It is pro-
vided with hose and attachments, pressure
gauge and safety valve. The pump has
but few parts, all extra heavy to insure
against breakage and wear. Simply set

IT WILL FILL AN AUTOMOBILE TIRE IN
FOUR MINUTES
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the safety valve, shut the stop cock and
start the motor. Then turn the thumb nut
of a simple regulating device until the gauge
registers what you want. It is done in a
jiffy.

Electrically Heated Oil Filter

One step in the "Eclipse" process of filter-
ing oil is to wash it in hot water. The oil

OIL FILTER

is liberated at the bottom of a washing -

chamber partly filled with water, which is
kept at a certain temperature. Usu-
ally, this hot water washing -chamber is
equipped with a coil through which
hot water, or exhaust steam, can be
circulated.

If the location of the filter makes
this inconvenient, or if steam, or hot
water, is not available, an electric
heater may be used effectively. This
scheme is particularly useful in gas
engine electric and hydroelectric
plants, sub -stations, etc.

The heater can be controlled with
different plugs or switches, so as to
produce to a nicety the temperature
desired for a certain rate of flow of
oil through the filter.

Heating the filter electrically is, of
course, not as cheap as if steam or
hot water were used, that is, in plants
where there are boilers installed. But
in waterpower and gas -engine plants
this is not the case.



Where Electricity Stands in the Practice
of Medicine

By NOBLE M. EBERHART, A. M., M. S., M. D.

CHAPTER III. -THE FINSEN

How many of my readers have amused
themselves in childhood days by breaking
up a beam of sunlight with a glass prism,
producing thereby the colors of the rainbow?

How many of those who in after years
observed the working of that useful instru-
ment, the spectroscope, ever thought of the
possibility of applyijig the different colors
to use in the treatment of disease?

If you never experimented with a prism
you certainly have used a lens and concen-
trated the rays of the sun until the heat

LIGHT AND X-RAY IN LUPUS

The white beam when split up by the
prism shows the following colors, in the
order named: red, orange, yellow, green,
blue, indigo and violet, and these are known
as the prismatic colors, and were formerly
considered also the primary colors. Of late
years there has been a tendency to drop out
the orange and indigo as primary colors.

These colors are the result of vibrations
representing different wave lengths and also
difference in speed. The more rapid the
vibrations the shorter the wave length.

FINSEN'S APPARATUS FOR TREATING WITH ULTRA -VIOLET LIGHT

evolved set fire to wood or paper; and you
have noted the chemical changes wrought on
the sensitive surface of a photographic plate
by the action of light.

In all probability, if you knew, you scarcely
gave a second thought to the fact that the
heat in the first instance was due principally
to the red rays contained in the white light;
and the chemical effect on the photographic
plate to the blue and violet rays (chemical
rays).

The lowest number of vibrations produces
the red and the highest the violet. Between
these, the others are graded. Vibrations
below the red that produce heat, but are
not visible to the human eye, are called the
infra -red rays. Those more rapid than ale
violet, and also invisible, are called ultra-
violet. Infra -red rays are also spoken of as
ultra -red.

The red rays produce heat, the yellow
and green are luminous or light rays and
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the blue and the violet are the actinic or
chemical rays.

That dreaded disease, lupus, was con-
quered through the observations of Finsen
on the effects of the various forms of light.

Lupus, which is Latin for "the wolf," is
well named, for it fastens its fangs on the
human skin with the pertinacity and ferocity
of the animal for which it is named.

It is in reality tuberculosis of the skin
and is a disease much more common abroad,
especially in Northern Europe, than it is
in America.

The history of Finsen's life, and of his
investigations and experiments, reads like
a romance.

His primary observation was of an old
cat "sunning herself." As the shadow of
the tree beneath which she lay would creep
upon her, pussy would get up and stretch her-
self and move into the sun. This fondness
of the cat for the sun first awakened Finsen's
interest.

Later he observed that insects disporting
on the surface of a stream hastened back
into the sunlight when they had floated into
the shadow of the bridge on which he was
standing.

From this he carried on experiments to
ascertain the effects of different colors on
insects.

That the sun contained chemical rays to
which had been ascribed "germ -destroying"
or "disinfecting" powers was already known.
In subjecting insects to the action of light,
they were placed in a box covered by panes
of different -colored glass.

Earthworms, earwigs and butterflies were
the chief objects experimented on. This
is tersely described by Riis, who had his
information directly from Finsen's own lips.
Finsen noted first that the bugs that natur-
ally burrowed in darkness became uneasy in
the blue light. As fast as they were able they
got out of it and crawled into the red, where
they lay quiet and apparently content.
When the glass covers were- changed they
wandered about until they found the red
light again. The earwigs were the smartest.
They developed an intelligent grasp of the
situation and soon learned to make straight
for the red room. The butterflies, on the
other hand, liked the red light only to sleep
in. It was made clear by many such experi-
ments that the chemical rays, and they
only, had the power to stimulate; to "stir
life." Finsen called it that himself.

"That this power, like any other, had its
perils, and that nature, if not man, was
awake to them, he proved by some simple
experiments with sunburn.

"He showed that the tan boys so covet was
the defense the skin puts forth against the
blue ray. The inflammation of sunburn
is succeeded by the brown pigmentation
that henceforth stands guard like the photog-
rapher's ruby window, protecting the deeper
layers of the skin against the effect of the
blue or chemical rays.

"The black skin of the negro is no longer
a mystery. It is his protection against the
fierce sunlight of the tropics and the injuri-
ous effect of its chemical rays.

"Searching the libraries of Copenhagen for
records of earlier explorers in his field and
finding little enough there, Finsen came
across the report of an American army sur-
geon on a smallpox epidemic in the South
in the thirties of the last century.

"There were so many sick in the fort,
that every available room being filled, they
had to put some of the patients into the
bombproof, . to great inconvenience all
around, as it was entirely dark there. The
doctor noted incidentally that, as if to make
up for it, the underground patients got well
sooner and escaped pitting. To him it was
a curious accident, nothing else.

"Upon Dr. Finsen, sitting there with the
seventy -five-year old report from over the
sea in his hand, it broke in with a flood of
light. The patients got well without scar-
ring because they were in the dark. Red
light or darkness, it was all the same. The
point was that the chemical rays, that could
cause sunburn on a glacier, were barred out.
Within a month he jolted the medical world
by announcing that smallpox patients treated
under red light would recover readily and
without disfigurement."

Thus Finsen, who had never seen a case
of smallpox, discovered a means of lessening
its disfiguring effects, as well as abrogating
the severity of the disease.

His attention was then directed to the
blue rays. If they could produce chemical
effects, why could they not be utilized for
beneficial results under suitable circum-
stances?

The first difficulty was in the lack of
penetration possessed by these rays. How
could they he made to destroy germs within
the skin, when they could not pen4rate
its deeper layers?
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He experimented with sensitized paper,
placed behind the lobe of his wife's ear.
After a five minutes' exposure the paper was
unaffected. Then he reasoned out that
it was the red corpuscles in the blood which
blocked the blue rays, and proceeded to
press out the blood in the ear lobe by placing
it between two layers of glass. The sen-
sitized paper was again exposed and was
darkened by twenty seconds' exposure.

He had solved the problem!
In the Finsen apparatus a powerful arc

light is used consuming sixty to eighty am-
peres of current. The heat rays are filtered

The duration of a treatment is one hour.
The London Hospital lamp is also now fre-
quently .used throughout England and this
country in place of the Finsen apparatus.

There is something pathetic in Finsen's
patient and courageous work, suffering, as
he did, from an incurable disease which
caused his death at the early age of forty-
three.

None of his discoveries were patented.
All were given freely for the benefit of hu-
manity. It was with difficulty that he was
induced even to accept part of the Nobel
prize which was awarded him. Regarding

ILLUSTRATING THE X-RAY TREATMENT FOR LUPUS

out by cool water passing through the tubes
and lenses. The latter are made of rock
crystal, because glass, to a certain extent,
obstructs the passage of the chemical
rays.

The attendants press a lens over the part
under treatment to press out the blood
and permit the rays to penetrate the
tissues.

The light which comes through the lens
contains only blue, violet and ultra -violet
light. It is perfectly cold and leaves
no irritating effect in its passage deep
down into the underlying tissues.

One of the illustrations shows Finsen's
original apparatus treating four patients
at one time.

this prize Finsen said, "They gave it to me
this year, because they knew that next year
would have been too late."

This was only too true, for in less than a
year he was dead.

In this country, owing to the scarcity of
the Finsen apparatus, the X-ray has been
used almost universally for the treatment of
lupus.

As between the Finsen light and the X-
ray, the former is unquestionably superior
for lupus, but the percentage of superiority
is comparatively slight, and probably over-
come by the greater convenience in using
the ray as well as its accessibility.

Lupus occurs in several forms. The ordi-
nary type of it is known as lupus vulgaris.



o

POPULAR ELECTRICITY 735

The Latin term vulgaris means common;
therefore, the term literally signifies "com-
mon lupus." This is the type which has
been successfully treated by the X-ray, and
statistics go to show that with reasonable
care on the part of the operator, and with
proper co-operation on the part of the pa-
tient, the result will be the curing of about
So per cent of the cases. Another form of
lupus known as lupus erythematosis, does
not as a rule yield to the X-ray and it
should not be counted upon to cure this
form.

In using the X-ray, a treatment of from
five to ten minutes is given, with the X-ray
tube about eight to ten inches from the
patient. Another of the illustrations shows
the application of the ray in an actual case
of lupus.

If one is expert in the use of the ray a low
vacuum tube placed within four or five
inches of the patient, giving a ten-minute
treatment three times a week, will be found
efficacious. It is customary to cut a hole
in a sheet of lead about -4 inch larger than the
lupus and thereby protect surrounding parts
from the ray. Practically I find that with

I of an inch, and passing it back and forth
over the lupus for from three to five minutes.
This will set up a superficial inflammation
with the formation of scabs or crusts which
should be allowed to heal before additional
applications are made. This treatment is
most satisfactory when used after each X-
ray exposure.

The high frequency spark should be ap-
plied especially to the little hard lumps or
nodules which exist.

A new method of treatment, which has
come into prominence during the last year
or two is the application of solidified carbon
dioxide, which freezes the part to which it is
applied, and which later separates, leaving
a smooth scar.

(To be Continued.)

Dentists' Bracket Light

Dentists will find the new Bosworth
bracket light particularly convenient. The
picture tells almost more plainly than words
the unique arrangement of the device. The
incandescent lamp as you will notice is so
arranged that the rays are projected through

DENTISTS' BRACKET LIGHT

a tube -shield as shown in the illustration
and the use of a little common sense in
watching the effect of the ray, it is ordinarily
unnecessary to protect surrounding struc-
tures in this manner.

The high frequency current is curative
in these cases and is applied with the glass
vacuum tube, employing a spark of j or

a hollow cylindrical reflector so as to strike
the face of the patient reclining in the chair,
but not so that they will reach the eyes of
the operator standing above. At the same
time the direct rays of the lamp are allowed
to fall upon the instrument stand. The
whole arrangement is adjustable to any
position.



Switzerland-Country of Electric Railways
By EMILE RUEGG

It has often been asked why a small country very much smaller than those of steam
like Switzerland should have such a vast railways it follows quite naturally that
number of electric railways, advancement the fares are lower too, a fact which is

TUNNEL STATION ON THE JUNGFRAU RAILWAY

in this respect seeming
to have been very
rapid in the last few
years. The reason
why this fact is not
only explainable 'but
very natural may easily
be detected when we
come to consider the
tremendous natural
water powers which
this country yields
and which can all be
transformed into elec-
tric energy of millions
of horsepower with
comparatively s m a 11
means.

Electric traction is
by far the most con-
venient and economi-
cal of all railway sys-
tems, especially when
the energy to supply
the current is water
pressure which costs
very little. The total
expenses to run elec-
tric railways being JUNGFRAU ELECTRIC RAILWAY

greatly appreciated by
the inhabitants of the
little Republic.

We take it for
granted that none of
our readers will ques-
tion these facts and will
therefore proceed to.

show with a few illus-
trations what a small
country can undertake
even if its financial
resources are very
limited.

One of the illustra-
tions, which shows an
electric locomotive at
a station platform,
brings before our
mind the future loco-
motive of all our rail-
ways. This electric
locomotive is of the
type used at the world
renowned Simplon
Tunnel, and the fact
that it proves entirely
satisfactory in all re-
spects speaks loudly
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BEAUTIES OF THE ENGLEBERG MOUNTAIN ROUTE

enough for a possible reformation of the
(present) steam railway system.

In another of the pictures there is repre-
sented the Engelberg Bahn which is a
very successful enterprise like most of
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these railways. Many a thrifty farmer
has been looking at these trains with
pleasure as the realization of the most
economical railway system. I heard
such a farmer once say: "What's the

ELECTRIC LOCOMOTIVE OF THE SINIPLON TYPE
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use of running four trains a day with half
empty cars when we can have an electric
system with two or even one car running
every half an hour? When we want to go
somewhere we don't want to wait half a day
for a dirty black vehicle to take us along."

Perhaps the most gigantic electric moun-
tain railroad in existence is the Jungfrau
Railway in the Bernese Oberland. It climbs
to the sublime height of 13,664 feet by means
of cogwheels. The steepest gradient is 25
per cent. The power station at the foot of
the Wengem Alp develops by means of
enormous turbines 2,65o horse power, which
is led to the top of the jungfrau. Much of

this railway runs in the bowels of the gigantic
mountain, the stations being tunnel stations
and having the record of being the highest
on earth. One of the pictures shows such
a tunnel station. Not seen in this picture
is the opening, which all of these stations
have, giving to the waiting passenger a
prospect into the snow and ice region in all
its overwhelming grandeur.

All words and human expressions are alto-
gether inadequate to express the stupen-
dous and awful beauty of a sunset seen from
these sublime heights. We owe it all to the
power which brings us free of danger into
the regions of the gods-Electricity.

Electric Light and Power for Country Homes
By LOUIS A. PRATT

PART II.-HOW TO WIRE A HOUSE

Owing to the varying conditions and num-
ber of lights which may be met with in
residences, general suggestions as to how
work should be done are here given. As-
suming that if conduit or greenfield con-
struction is installed a regular electrician
will be employed, four other methods of
installation; namely, concealed knob and
tube work, moulding work, open work and
fish work are considered. A combination
of these methods may be resorted to where
circumstances require. A plan, even if only
a pencil sketch, should be made out and
followed, and the work done carefully. No
connections should be made without know-
ing just why. Any one accustomed to using
tools and with a good knowledge of ele-
mentary electricity, and possessed of pa-
tience should be able to wire the average
farm house safely.

The following tools are necessary: One
rule, 2 -foot; one claw -hammer, No. 13; one
blow torch; screw -drivers; one ratchet brace
No. 33, with bits; one gimlet bit; one wood
chisel; one pair line pliers, 8 -inch; one
soldering copper, No. 3; one plumb bob;
one hack saw, Io-inch; one saw, 20 -inch;
friction tape; rubber tape; solder and flux.

Assuming that the generating plant is
located outside the building to be lighted,
service wires (two -wire) must be brought in.
The size of these wires depends upon the
number of amperes of current the entire

installation in the building will take, and
for mechanical strength, should not be
smaller than No. 12 B. & S. gauge, which
will carry 17 amperes or the equivalent of
34 sixteen candle -power carbon lamps.

As previously stated in this series of ar-
ticles, suppose 110 -volt carbon filament
lamps be used as a basis for feeders and that
all devices are to be "on" at one time. To
illustrate how to figure current and to show
methods of construction, assume the fol-
lowing to be supplied:
40 no -volt, 55 -watt carbon filament

lights 2200 -watts
2 rro-volt, 8 -inch fans 75 "
r 7 -pound pressing iron 400
z Electric motor for washing machine zoo
1 Electric sewing machine motor
r 3 -unit electric radiator (25o watts

per unit l 750
1 Electric toaster soo

75

4100

..

41

4100- rro=37+amperes
As all of these devices will never be used

at the same time, provide No. 8 rubber
covered wire which is rated by the National
Code to carry 33 amperes.

A service switch and fuses may for con-
yenience be installed where the wires enter
the building, but insurance rules do not re-
quire this if the fuse on the switch board is
small enough to protect these wires. Fig. 1
illustrates one way of bringing in service
wires in conduit which is continuous from



the "goose -neck" (A)
into the switch cabi-
net in the basement.
Metal straps (S) se-
cure the conduit by
wood screws to the
side of the building,
and a lock nut and
bushing should be pro-
vided where the con-
duit enters the box.
The cabinet should
be of at least one
inch lumber, filled and
painted and lined with
one -eighth inch asbes-
tos tacked in. Line
the door also and pro -
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FIG. I. SERVICE WIRES AND SWITCH

vide with substantial hinges and a catch.
Fig. 2 shows how glass insulators are

supported by metal brackets. The brackets
and insulators are sold already to put up.

FIG. 2. DRIP (.00PS

Drip loops (D) and porcelain tubes slanting
upward towards the inside are shown.

Fig. 3 represents the continuation of
wires from Fig. 2, these coming down in
the partition on split knobs through the
floor line to the basement. Note that above
the porcelain tubes running through the
wood another set of tubes is provided.
These protect the wires from mice and also

from plaster which may fall through the
lath on "roughing in" the work. In Fig. 3,
(PP) shows the porcelain tubes protecting
the wires into the wooden cabinet. Cart-
ridge fuses (CC) are shown protecting the
service switch. (EE) are two -wire, single -
branch plug fuse cut-outs from which light-
ing circuits may be run up through to the
first and second floors where they may be
controlled by a snap switch.

In Fig. I two wires may be taken off the
upper terminals of the knife switch and run
up to a cut-out or plug fuse cabinet in the
hall from which branch lights may be run
to various parts of the
house. This method
is quite often used and
may he, of course.
worked out for either
way of bringing in the
service. In Figs. I

and 2 the glass in-
sulators should be 12
or 15 feet from the
ground.

For concealed knob
and tube work split
knobs (Fig. 4) are
required, and screws
instead of nails and
leather washers, called
"leather -heads" must
be used to secure
the knobs in place.
Fig. 5 illustrates how

1cl
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FIG. 3. CONCEALED SERVICE WIRES

to protect concealed wires in ceilings or
partitions by porcelain tubes through wood-
work. Another requirement is shown, that
of protecting the wire from the last porce-
lain support inside the partition to a point
at least one inch beyond the outlet (0) by
flexible tubing called "loom." In con-
cealed work the wires should be kept at
least five inches apart and one inch from
the surface wired over.
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FIG. 4.
SPLIT KNOB

Open work may be in-
stalled either on split knobs
(Fig. 4) or with cleats (Figs.
6 and 7). Two wires are
run in each cleat, and by it
are separated 2 inches and
kept one-half an inch from
the surface wired over.
Screws should here be used
for fastening the cleats in
place. Two men can work
more rapidly and do better
work than one on all elec-
trical construction. Wires
should be strained so that
all slack is taken out while

the second man secures the wire in the
cleat or knob.

Fig. 7 illustrated two ways of coming
from the ceiling down to a drop light with
flexible cord. On the drop having the socket
in place, the cord is tapped on the main

r'54-
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FIG. 5. ENCLOSED KNOB AND TUBE WORK

wires on one side of the cleat and brought
through the cleat before dropping down to
the socket. The cleat thus anchors the
cord so that there is no strain on the joints.
In the left of Fig. 7 is shown a second way of

on)

FIG. 6. PORCELAIN CLEATS

dropping down to a light by means of a
porcelain ceiling button, in which are pro-
vided holes for tying the cord, or an opening
in which a knot in the drop cord is held.
At the lower end of this cord and under the
shell cap of the socket a half square knot
should be tied as shown, to take the strain
off the binding screws in the socket.

Fig. 8 shows how moulding work may be
used to come down a side wall; porcelain
tubes being used on wires through the floor.
A one -inch wooden base block is also shown,
its purpose being to raise the mouth of the
tubes one inch up from the floor to prevent
dirt and water from getting to the wires.

At the top of Fig. 8 is shown one way of
making a tap joint in branching off in
moulding. Porcelain cross -over blocks are
required by recent rules on this work.
Moulding may be run on the ceiling and

FIG. 7. OPEN WORK ON CLEATS

drop lights taken off by bringing one tap
out on each side of the moulding, cutting
away just enough under the capping to
bring out the cord, and then using a porcelain
rosette or tie button, Fig. 7, on the mould-
ing. In fastening the moulding to the ceil-
ing screws may be used, first drilling through
the middle or tongue of the moulding a hole
just the proper
size for the
screw to be
used.

Fig. 9 shows
a combination
of moulding
and "fish
work." In this
work the wires
must be sepa-
rately encased
in flexible tub-
ing from outlet
to outlet. This
work is often
resorted to in finished buildings and is
usually done by two men. One man takes
a wire sufficiently long to reach from one
opening to the other, and, after bending a
small hook in one end in such a way that it
will not catch easily on obstructions, pushes
this end into one opening and by twisting
and working the wire about forces it toward
the other opening while his helper with a
wire provided with a hook tries to catch
the other wire through his opening. When

FIG. 8. MOULDING WORK
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FIG. 9. FISH AND MOULDING WORK COM-

BINED

this has been done the conducting wires en-
cased in tubing are fastened to the wire
already pulled through and drawn in.

Fig. to illustrates a crowfoot used to se-
cure a fixture to the ceiling and also the
method of
bringing o u t
wires to a fix-
ture from con-
cealed work,
either knob
and tube or fish
work. No. i6
or 18 B. & S.
gauge rubber
covered wire
is usually pro-
vided in the fix-
ture.

Fig. II illus-
trates the best
way of running
by pipe. A porcelain tube is placed on the
wire and taped in place. It is best to run
over water pipes, but either over or under
gas piping.

Fig. 12 shows one way of making a splice
in main line circuits. At the right is shown
a way of taking off a branch wire. By cut-
ting away the rubber insulation on the slant
as shown at (C), taping is more easily done
than if the knife blade is run through the
insulation all around the wire leaving a
square shoulder and a nick in the wire
where the insulation is removed. Wire
"nicked" is apt to break easily. Wire at
joints should be well cleaned by scraping
with a dull knife or by using emery paper.

FIG. W. CROWFOOT
AND FIXTURE

On the joints use the following soldering
fluid:

Saturated solution of zinc chloride 5 parts
Alcohol 4 parts
Glycerine r part

Heat the joint with a gasoline or alcohol
torch and drop solder on the center allowing
it to flow both ways. After the joint cools
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FIG. I I. BUSHING AND PIPE

tape first with rubber and then with friction
tape, this latter to secure the former in place.

Fig. 13 illustrates a circuit from plug
fuses feeding three sets of lights, each
controlled by a single pole snap switch.
(LLL) shows how to connect up a three -

FIG. 12. JOINTS

light fixture, (LL) a two -light fixture, and
(L) to a single light. Each circuit in the
house may be laid out like this to assist in
understanding the wiring of same. Fig. i4
illustrates the method of connecting a
double pole switch to a circuit. All circuits
carrying over 66o watts, such as some elec-
tric heaters, should be equipped with these
switches. As the wires if open work are
separated at least one-half an inch from the
surface wired over, so at each snap switch or
wall socket this spacing should he preserved

[ L
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FIG. 13. BRANCH LIGHTING CIRCUIT AND
SNAP SWITCHES
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by providing a i -inch porcelain sub -base
for these devices. A cleat broken in two is
sometimes used although regular bases
may be purchased. Snap switches or wall

sockets may be
mounted on
moulding without
this sub -base.

Fig. I5 shows
FIG. 14. DOUBLE POLE how to wire so as

SNAP SWITCH to control or turn
on and off a light

or lights from three points, as in the
basement, at the first floor and at the
landing between the first and second
floors. Two three-way switches are used
at the ends and a four -point switch in

4

FIG. 15. CONTROLLING LIGHTS FROM
THREE POINTS

the middle. If the control is desired at only
two points the middle switch may be omitted.

Fig. i6 illustrates how to run a circuit for
a pressing iron. The fuses (FF) may, if
desired, I e located back in the cut-out or
fuse cabinet. If the iron takes over 66o
watts a double pole snap switch should be
used; if less than 66o watts is required a
single pole switch may be provided. Below
the snap switch a low candle -power lamp is
recommended to indicate when current is
on and off. At the lower part of the circuit
is shown a receptacle into which the' plug
of the pressing iron cord is placed. For
each heater it is best to provide a separated
circuit from the fuse cabinet. If the cabinet
is in the basement this can be easily done
by coming through the floor at the wall in
moulding to the proper point on the kitchen
wall, doing the work as shown in Fig. 8.

In doing work the following general
points should be put into practice: On cleat
or knob work provide supports every 41
feet for the wires; see that all slack in wires
is removed; provide porcelain tubes on all

wires through walls, floor or ceilings; sep-
arate all wires at least 21 inches on open
work, and 5 inches on knob and tubework;
solder and properly tape all joints; use no
smaller than No. 14 B. & S. gauge rubber
covered wire for branch lighting circuits;

FIG. 16. ELECTRIC PRESSING IRON
CIRCUIT

provide fuses of not over six amperes capacity
on branch lighting circuits; no branch light-
ing circuit should feed more than twelve
sixteen -candle -power Io-volt carbon fila-
ment lamps or the equivalent of 66o watts.

Nothing has been said regarding the
switchboard of the plant. Generally this is
furnished complete ready to put in place.
If motors are to be used these two will have
sent with them a wiring diagram showing
how they should be connected, and the same
is true of wattmeters sent out to plants or
stations.

(To be continued.)



Coupling Big Alternators in Parallel
By WARREN H. MILLER, E. E.

The more one studies the science of elec-
tricity, the more one appreciates how won-
derful are the actual practical applications
of the scientific discoveries of the laboratories.
For instance, it is very generally known,
among students at least, that the voltage or
electrical pressure produced by an alternating
current dynamo, or alternator as it is called,
and likewise the current delivered by it, is

OLD HANDS TRAINED FOR MONTHS

first in one direction and then in the opposite
direction. The pressure starts at zero, rises
to a maximum, falls to zero, rises to a max-
imum in the opposite or negative direction
and falls back to zero again, and so on in
constantly succeeding cycles. The current
goes through a like procedure. Plotting the
instantaneous values of current or voltage
for a given period of time and connecting
all the points we would have the current or
voltage represented by a curved line with

nearly equal loops above and below the hori-
zontal line which latter we take as our basis
to represent zero value. These are called
the current and amperage curves of an
alternator and they approximate quite closely
what mathemeticians call sine waves, vary-
ing from plus to minus full voltage and
amperage with tremendous rapidity, 72oo
times a minute for the ordinary 6o -cycle

IN PARALLELI NG ALTERNATORS

machines and 3000 times for the 25 -cycle.
If the machine is three-phase, there will

be three of these waves, all at different states
of growth at the same instant of time. One
wonders how they dare put two or three or
even a dozen great xo,000 kilowatt genera-
tors together in parallel, since science tells
us that all of them must be making the iden-
tical waves at the same instant of time, and
practice adds to it that if any one of the big
13 -foot flywheels is as much as I of an
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inch out of its proper position of turning,
all the ammeters and wattmeters on the
switchboard will be soaring like a flock of
gulls, and all the lights, motors, and factories
out on the city lines will be acting as if pos-
sessed.

In Europe they sometimes put a bell on
each flywheel, throwing the main switch
when the bells clang together, and this
will answer for small plants of comparatively
slow speed. But a glance at the switch-
board in the illustration, where I2oo ampere
currents on 48o volts are handled, will show
you that a mistake in throwing in is no
joke.

Did you ever open 1200 amperes on that
voltage? Better wear a glove, or your
hand will be in a sling for a month with
spattered molten copper,
and the switch will be a
sorry looking affair when
the arc is through with
it. Those queer -looking
objects at the top of the
board are time -limit circuit
breakers, put there for the
very purpose of opening
the circuit, as this particu-
lar plant is run by gas
engines, which often surge
very badly because they
cannot all run at so In e-
cisely the same speed as to
keep all the flywheels in-
side of that of an in h
permissil,le. Sometimes,
when the gas is 1 a and
all the engines balk and
back -fires some of them
have to be yanked bodily off the load or
the whole power house will be shut down.

\\'hat happens when two alternators are
put in out of phase? Well, a variety of
things, and they all happen at once, and
most of them happen so suddenly that there
is no possible chance to take any of it back
before things go up in smoke and destruc-
tion. In the first place, if completely out
of phase, or out of step as we may put it, there
will be a difference in potential between the
two machines of nearly a thousand volts,
since one is at the top of its plus wave and
the other at the bottom of its minus wave.
It is just twice as bad as a dead short-cir-
cuit, and, strains the insulation excessively,
sometimes ending in a brilliant pyrotech-
nical display. If the incoming machine

does not at once jump into step with the
load, everything slows down and will stop,
unless the main switch is pulled or the new
engine gets into step. If it is a belted ma-
chine, it is "motored" into step instanter
and you can hear the belt scream. If put
in about one-third out, all types of machines
will jump into phase, and there will be a
great surging in the ammeter and watt-
meter needles for a few minutes, as the ma-
chines' flywheels oscillate like a spring in-
side of that -inch limit. Beyond that it
is "motored" by the other engines, and the
drag forcing it to stay in step is very power-
ful-more so than the strength of its own
engine if the generator has been properly
designed.

The apparatus for telling when they are

WHERE I200 -AMPERE CURRENTS ARE HANDLED

in step consists of two small transformers,
one connected to each machine on the same
phase. The secondaries of the transformers
are hooked together in series with a lamp
in the circuit. Now, if the machines are in
step, they will add their secondaries to-
gether, and,f the lamp will burn bright; if
out of step the secondaries are opposed and
the lamp goes out. They still connect them
this way in England, but we have found that
the lamp stays bright longer than it stays
dark, because the heat remains in the fila-
ment, and so we always cross one of the
machine leads so that the lamp will be dark
in step and bright out of step. We thus get
a more definite point of being in phase, as
the period of darkness is comparatively
short. The diagram herewith will explain

e
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to student or practical operator the prin-
ciple of the synchronizing lamp.

The instrument on the upper swinging
bracket at the far end of the board is a
synchroscope, which is connected in the
secondary circuit of the transformers as wellb as the lamp. Its needle tells when the ma-
chines are in step, and whether it is too fast
or slow, but it is only for the oiler at the
throttle of the incoming engine, not being
accurate enough for the engineer to throw
the main 'switch by.

You can easily see from all this that there
is still a chance to get them in wrong, the
first time, because some one of the leads may
have been crossed somewhere or the main
generator leads themselves may have been
reversed somewhere, so that one is making
a positive wave when the other is making a
negative, and therefore you do not know
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SCHEME OF PARALLELING ALTERNATORS

whether the machines are in phase or lamps
bright or dark. So the men will never put
in a new generator for the first time. In
the various power plants under the writer's
jurisdiction, this is one of the interesting
jobs up to him. It is worse than the stock
market-if it is all right you are rich; if all
wrong, basted! No matter how carefully
all the leads have been traced you are never
sure whether the lamp is bright or dark in
phase, until the main switch is thrown for
the first time. So you can picture the
wretched creature standing at the board
with the big switch in his hand. Here are
$8o,000 worth of apparatus at stake; which
shall it be, right or wrong? Of course, as a
matter of fact, no such risks are taken, as
there are several infallible checks, such as
first plugging in the lamp on the 'bus, when
it should be dark, ps both transformers are
now receiving current from the same source.
Nevertheless, the writer always has the

main leads of the new machine unbolted,
and rap amperes fuses inserted at the first
trial, which hang on a few seconds if every-
thing is all right, and blow like a rapid-fire
gun if wrong.

But, even after putting in the first time
and all the leads being found correct, the
generators are occasionally thrown in half -
out, when the engineer gets a bad case of
"rattles," or is crowded for time; and a
nervous man will occasionally try to open
the main switch again, when the load is
heavy and he sees everything going down.
You will find the switch all burnt the next
morning, and the engineer "not in today."
And even old hands that I've trained for
months in paralleling powerhouse alterna-
tors, sometimes get so overcautious and
fussed up when some big magnate is look-
ing on as to put in the incoming machine
with the lamps nearly dull red!

The Germans have gotten up an auto-
matic switchboard appliance to couple
alternators in parallel without requiring
any man's judgment at all. It was recently
described abroad by Herr Max Lutz, the
inventor.

The introduction of an automatic appa-
ratus like that into American.power houses
would not only save accidents but would also
save time, as it would put in the incoming
engine the very first time it passed through
phase with any reasonable slowness, whereas
the powerhouse men often take a great deal
of time, and go through phase half -a -dozen
times, before their judgment tells them the
precise moment has arrived to throw the
main switch.

A Radium Institute

Vice Consul General R. W. Heingartner,
of Vienna, in writing of the interest mani-
fested by the Austro-Hungarian Government
in matters pertaining to radium, its study
and sale, says:

" A private donation of soo,000 crowns
(about $roo,000) some time ago made pos-
sible the erection of a new institute devoted
to radium research in Vienna, which is now
rapidly approaching completion. The build-
ing has four stories and will contain labora-
tories only, seven on each floor. This will
be the first radium institute in the world and
will have an international character, being
at the services of scientists for purposes of
radium research. Though the institute is
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donated by private munificence, the Gov-
ernment has undertaken the cost of main-
tenance.

"The Ministry of Labor has hitherto
been unable to accede to the many re-
quests which have come from numerous
sources, both inland and foreign, for
radium. There was a certain quantity
of it from Joachimsthal on hand, but
it could not be sold until the exact per-
centage content of pure radium in the
ore was established. The work of ex-
amination is now being carried on and
the sale of radium will soon be begun.
The radium will be sold in vials, each
to contain 6o milligrams of 5 per cent
radium or 3o milligrams of io per cent
radium, the price of such a vial to be
i,o8o crowns (about $216), as the present
market value of pure radium is esti-
mated at 300,000 crowns ($6o,000) per
gram. For the present only inland
institutes will be sold to, and numerous
applications from such are already on
file. Many medical clinks have likewise
made requests for radium in order to
test its therapeutic value."

Electric Automobile Horn

The ordinary automobile horn, operated
with a rubber bulb, has its disadvantages,
as automobile users know to their sorrow.
The bulbs deteriorate rapidly and must be
renewed frequently. The hand must be
taken from the steering apparatus to push
the bulb, which is inconvenient. 1.When the
machine is at rest the horn Is "honked" by
every small boy that passes by.

A new electric automobile horn without
these disadvantages
is called the Elec-
tro -Corno. It is
operated by a push
button on the steer-
ing wheel. There
are no bulbs, no
reeds and no motor,
for it operates on
the principle of the
vibrator of an ordi-
nary induction coil.
One of the illustra-
tions shows the ap-
paratus in a form
applied to motor
boats. For automo-

ELECTRIC AUTOMOBILE HORN

files the horn instead of being connected
direct to the top of the box containing the
vibrating mechanism is connected thereto
by a flexible tube.

The diagram shows the connections of the
apparatus. A wire from the battery, which
may be five dry cells or a six volt storage
battery, enters the box and is connected to
the adjustable contact. From this contact
current passes through a vibrating strip, not
shown, and around the winding of a magnet
coil and out to the push button; thence back
to the battery. Current flowing around the
coil magnetizes its core and draws down the

ivsNCvrroN

HOW THE AUTOMOBILE HORN IS CONNECTED
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vibrator as in the ordinary induction coil,
breaking the circuit. This make -and -break
goes on continuously and rapidly as long as
the button is pushed. At every throw of the
vibrator a little, point on its outer end strikes
against a metal diaphragm located under the
horn outlet. The diaphragm thus vibrates
in unison and produces a loud and peculiar
sound in the horn.

An Easy Way of Mixing Dough

The tedious labor of dough mixing, egg
beating, etc., is performed economically
and quickly by the electric motor, while the
work done is considerably more thorough
than that accomplished by human agency.
The superior sanitary advantages of the

DOUGH MIXER FOR BAKERIES .\ I) l..\RISE
KITCHENS

electrically driven apparatus are also im-
portant considerations in the preparation
of a food stuff. Moreover, the mixture is
assured to be uniformly and completely
worked, without the attention of a skilled
operative or baker.

A "Baby -grand" dough mixer is shown
in the illustration, being adapted to large

kitchens or bakeries. With the aid of a
suitable belt and gears the electric motor
drives a sort of paddle wheel which does
the mixing. There are two pans for hold-
ing different sized batches of the mixture.
By means of the handwheel at the top these
pans may be raised and lowered to a position
where the paddle will work to the best ad-
vantage.

Enameled Wire

The extremely fine wires which are used
in medical coils, spark coils for wireless
work, small electro -magnets, etc., have
hitherto been insulated either with a double
covering of cotton or, for the very small
sizes, a single covering of fine silk thread.
Recently, however, a new wire has come
into use quite extensively and which is
known as enameled wire. The composition
of the enamel is a secret with the manufac-
turers, nevertheless a brief description of how
this enamel is put on will Le interesting.

In the first place the wire is run' off the
spools through a viscous mixture, called
by the workman the "dope," composed of
the secret ingredients, from which it runs
into a specially made oven. From there it
comes out a smooth, glossy wire, called
enameled wire.

In the making of enameled wire six
strands of wire are run parallel through the
mixture and into the oven, thus making all
wires uniform in thickness and hardness.

The mixture is kept at a temperature of
35° to 42° C., according to the size of wire
or the roughness or thickness of the same;
so if wire is rough, with the mixture at 35°,
the temperature is raised a few degrees,
which thins out the mixture, and lets it run
off more readily before entering the oven,
making the insulation thinner and harder,and
therefore smoother; for the thinner the in-
sulation the harder it bakes on, and hard-
ness makes smoothness.

But great care must be taken not to let
the insulation run too thin, as it then would
bake on too hard and would not adhere
to the wire enough to stand its first test;
that is when the wire is stretched to its elastic
limit the insulation would crack off.

The heat of the oven, we will readily see,
is also an important factor in manufacture
of the article, for if the temperature is not cor-
rect the insulation would either be too soft
or too hard.
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In first trying out the wire, only one wire
of the six is run, as it would be a great ex-
pense to the company to run a large quantity
of wire which is too soft or hard.

When it is found that the one wire is
smooth and will not peel off or crack off
when stretched, it is given an electrical test.

We take a piece of wire about three feet
long, bare one end for a terminal, and wrap
the insulated part around a metal mandrel.
The terminals of an electrical source are
then applied, one to the mandrel and the
other to the bare end of the wire. In this
way the insulation is subjected to a certain
electrical pressure which is measured with

TABLE LAMP

a voltmeter. It is first given about t i o

volts. If the insulation wrapped around the
mandrel does not flash, we know that it
stands a voltage of rio volts. We now turn
to the rheostat and keep on giving it more
and more voltage till the insulation flashes,
and then the voltage registered is the break-
down voltage of our insulation.

We have been running say a 34 B. & S.
gauge wire which is not much thicker than
a hair, on which the insulation can neither
be peeled or cracked, and it also stands a
required voltage of 25o volts. Now we
start the other five wires going and we are
running a wire which is far superior to silk
or cotton for these reasons:

First: It is moisture proof, and current
cannot leak across from coil to coil.

Second: Alcohol, turpentine, etc., have
no effect on it, and it will readily stand a
temperature of 600° F., without charring.

Third: Having a greater di -electric
strength than silk, it need be only applied
about one-fourth the thickness of silk,
making a smaller and neater coil.

Fourth: One pound of 34 B. & S. gauge
copper wire, with silk insulation, contains
about 765o feet of wire, while it takes about
8ioo feet to make a pound of enameled wire,
a saving of about one -tenth in favor of en-
ameled wire at the same price.

J. BERGER.

Desk and Piano Light

A new style of portable electric lamp which
will enhance the appearance of any well-
appointed office, music room or library is
known as the "Emeralite" lamp. Two
types are shown, one to use on a roll-top
desk or piano and the other for flat -top
desks, library tables, etc. The beauty of
light lies in the fact that it casts no shadows.
The principal feature of novelty is of course
the shade which is of rich green glass lined
with opal glass, making a permanent re-
flecting surface. The shade being open
does not collect dust and it may be adjusted
at any desired position by means of an auto-
matic adjusting clamp at the end.

An ordinary incandescent lamp is mounted
under the shade and the wires are brought
to it through the standard in the table lamp

PIANO LAMP

and through the bracket arm in the piano
lamp. In the latter type the base is made
heavy enough to hold the light securely.
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Electric Glue Heaters

Those of us who have no occa.,ion to visit
large wood working establishments, box fac-
fories or pattern shops little realize to what
extent glue enters into the manufacture of
certain products. There it is used literally
by the barrel, and special heaters must be
kept going constantly to keep it in just the
proper liquid state. Gas burners were used

FIG. I. SIMPLE ELECTRIC GLUE HEATER

largely in the past to heat the glue pots, but
were a constant fire hazard and besides gave
off heat and fumes into the surrounding at-
mosphere. Within the last
few years, however, it has
been found that electric
heaters are far more satis-
factory for this work, and
the accompanying illus-
trations show the forms
which some of these de-
vices take.

Fig. r shows a simple
electric glue heater. This
consists of a heater coil
in a bath of water sur-
rounding the glue pot, the
water serving to prevent
burning of the glue. The
electric wires from the
flexible cord terminate in
resistance wires inside of
the spiral pipe, and the
current flowing through
the resistance wires heats

FIG. 2. GLUE HEATER OF 50 GALLONS
CAPACITY

them and raises the temperature of the
water bath to the proper value.

FIG. 3. ELECTRICALLY HEATED GLUE SPREADER
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Fig. 2 shows a unique electric glue heater
of 5o gallons capacity provided with a heat
retaining jacket. This device is said to
properly dissolve every particle of fibre in
the glue, maintaining the proper tempera-
ture of rso degrees in order to give the best
consistency. A thermometer is provided with
a brass agitator and water guage in the
water chamber. The inner chamber holds
the glue, next to that is the water jacket and
finally there is a chamber packed with
mineral wool.

It is stated that when a heat -retaining
jacket of mineral wool is employed the
maximum current is required only for from
half to three-quarters of an hour in the morn-
ing, after which the electric power may be
shut off until noon. After the noon hour
the current is again turned on for a short
time. Altogether the current is turned on
about one and one-half hours during the
day.

In Fig. 3 is seen the construction and
method of operation of an electrically heated
glue spreader. The upper roll automatically
raises and lowers to accommodate stock of
different thicknesses, and the electric glue
heating coils ,are arranged in the roller as
indicated. Thrge-way switches are pro-
vided, enabling the operator to regulate the
temperature from minimum to medium or
maximum, as desired.

Lightning Arrester for Tele-
phone Lines

A lightning arrester, which in outward
appearance is very much like an ordinary
incandescent lamp, is a new development
in the telephone field. It consists of a her-
metically sealed glass bulb mounted on a
porcelain base and having terminals for
the ground and the lines. The type shown
is for a metallic circuit telephone line and
has three terminals. Each terminal con-
nects to one of the electrodes shown within
the bulb. One terminal is then connected
to one wire of the line, the second terminal
to the other wire of the line and the third
terminal, which leads to the middle elec-
trode, to the ground. These electrodes are
separated by a space of less than k inch.

It is plain to be seen, therefore, that all
there is to prevent current from either wire
of the telephone line from passing direct
to the ground is the little finch space be-

tween the outside electrode and the middle
or grounded electrode. This space, es-
pecially as it is in a vacuum, is sufficient
effectually to prevent such currents as are
used in telephony, telegraphy and signal
work from escaping, for to them it presents
a very high résistance.

Not so with the lightning discharge which
is a form of electricity known as static.
Static electricity passes easily through a

LIGHTNING ARRESTER

vacuum, so when a lightning discharge hits
the line it is allowed to escape to earth
through the middle electrode and its ground-
ed terminal, by jumping the space between
the outside and middle electrodes.

A New Battery Cell

The new Anhydrous battery cell is built
upon a unique principle. The liquid neces-
sary to make the cell operable is put in when
you get ready to operate it. The ordinary
dry battery (which term is a misnomer for
it does contain a liquid or paste though
sealed up) is liable to dry out if left to stand
on the shelf. Thus you are apt to buy a
poor battery at the start. The Anhydrous
battery cell will keep indefinitely the con-
tents being dry as powder. When you want
to put it into service pour in water through
a specially made opening which is provided
for that purpose.
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Sunspots and Earth Currents

Some connection apparently exists be-
tween sun spots and the electrical disturb-
ances which usually appear' simultaneously
on the earth. At such times the Aurora
Borealis is also unusually active. The most
recent disturbance of this kind occurred on
September 25th last, and.the magnetic ray, or
whatever it might be called, which shot out
from a great 40,000 mile sunspot clogged
with contending currents every electric wire
on the earth. This effect was most noticeable
on the telegraph wires and communication
became extremely difficult.

During the height of the disturbance the
measuring instruments in the telegraph
offices registered the presence on the wires
of upward of 500 volts of electric current
from the mysterious source. This -is a
greater voltage than is supplied for the
operation of any of the land wires and it
lighted the incandescent resistance lamps
and flashed brilliant sparks across the gaps
when the telegraph keys were opened.

Such disturbances are usually to be ex-
pected when large spots cross the
sun. Director F. Schlesinger of
the Allegheny Observatory of Pitts-
burg had this to say of the pheno-
mena at the time:

" We have been observing this
spot on the sun during the last
week; it is unusually large. The
spot is about 40,000 miles across,
and it usually takes such a spot
about two weeks to cross the sur-
face of the sun. The storm always
becomes most violent when the
spot nears the center of the sun's
surface, where it is now. The spot
can be seen by the aid of a smoked
glass, and it will no doubt take
another week before it passes off
the surface of the sun.

"In the case of these magnetic
storms there is no high wind, no thunder and
lightning or rains, but merely an atmospheric
disturbance. The atmosphere is highly
charged with electricity, that is liable to
affect telegraph and telephone wires, and it
is possible that an aurora borealis phenome-
non may occur in the same time."

Professor Edwin Frost of Yerkes Ob-
servatory was also quoted as follows;

"Auroras often occur as the sun's activity
is dying down, but are more likely during

what we call the sun's maximum, when the
greatest number of sun spots are visible.
This is every eleven years. The sun is now
approaching its minimum, and the maxi-
mum will not be reached for about five
years.

"When you turn the earth in the field of
a sun spot you get a current on the earth,
which in turn affects the telegraph wires and
causes trouble. Auroras frequently occur
without affecting the wires. We have seen
a number of them this summer-of a white
appearance, not with the brilliant effects
seen in the North."

Automatic Time Switch

Cases often arise in which it is desired to
leave a few lamps burning in a show window,
for instance, or a small electric motor is to
be left running for a certain length of time.
But it is desired after the proper interval of
time has elapsed to shut off the current from
the apparatus without, however, making it
necessary for an attendant to stay around to
perform the trivial operation. For this pur-

AUTOMATIC TIME SWITCH

pose what is known as a time switch is usu-
ally employed.

A new type of time switch for the above
purpose is shown in the picture. A clock
and an ordinary knife switch are mounted
rigidly on a slate base. To keep the lights
or motor in operation the switch is closed
against a spring as shown and held closed by
a catch or trigger at the back of the clock.
At the given time for opening the switch, how-
ever, the clock mechanism releases the catch.



Electrical Men of the Times
W. WINANS FREEMAN

In the electric -service business, as in every
other business, personality counts for much.
If there is such a thing as a "personal equa-
tion," that of Mr. W. Winans Freeman,
vice-president and general manager of the
Edison Electric Illuminating Company of
Brooklyn, N. Y., must be very high indeed,
for it is probably true that everyone brought
in contact with him learns not only to ad-
mire him for his ability but to like him
thoroughly as a man.
Mr. Freeman has a
positive genius for
making friends. Tall,
erect, with a strong,
open countenance, a
ready smile and a fine
voice, his very ap-
pearance invites con-
fidence, and his moral
and intellectual equip-
ment is such that the
favorable first impres-
sion is deepened by
further acquaintance.
Further, he has one
requisite for success
that is indispensable-
the capacity for hard,
steady work.

With these charac-
teristics, it is not
strange that this man,
still well under forty,
has been successful.
He is the working head of his company, and
it ranks among the five largest central -
station companies in the United States, with
assets valued at more than $25,000,000.

Mr. Freeman was born in Exeter, On-
tario, Canada, June 8, 1872. After a high-
school education, he became a stenographer,
and in 1889, at the age of 17, he determined
to seek his fortune in the United States.
He entered the service of the Edison Elec-
tric Illuminating Company of Brooklyn as
stenographer and private secretary to the
general manager. His advancement was
steady and sure. His first promotion was

to the position of assistant secretary of the
company. Then he was made secretary,
next secretary and treasurer and later vice-
president and general manager, as which
he is the active executive, reporting direct
to the board of directors. Mr. Freeman is
otherwise a man of large business interests.

In furthering the properties placed in his
charge by extending the use of electricity
for light, power and heat in Brooklyn, Mr.

Freeman has exhibited
a broad-minded, pro-
gressive policy. In
treating customers, in
making rates, in going
after new business, in
selecting equipment,
in adopting improved

the tungsten lamp, he
has been honest, en-
terprising and clear-
headed, winning the
approval not only of
his business associ-
ates and of the Brook-
lyn public generally,
but of electrical men
the whole country
over, by whom he is
regarded as standing
in the front rank of
central -station opera-
tors. He is past -presi-
dent of the Associa-

tion of Edison Illuminating Companies,
first vice-president of the National Elec-
tric Light Association, a member of the
American Institute of Electrical Engineers
and of a number of other societies. In
the National Electric Light Association he
also holds the very important position of
chairman of the public policy committee,
which has to do with the relations of public-
service companies to the public.

Mr. Freeman is married and has three
children. Of his church and club life there
is not space to speak, but he is active in
both.
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The Electrical Show As a Woman Saw It
THE COLISEUM, Jan. 24, 1910.

My Dear Nora:
If I have been less prompt in answering

your letter, you will forgive me, I'm sure,
when I remind you that this is "gala"
week for us. The Electrical Show is in
full swing, you know, and naturally we
women are spending as much time as we
can possibly spare at the Coliseum, where
everything electrical is displayed with courte-
ous and very patient people to explain their
uses to the visitors.

It is a very good-natured crowd, every-
body seems glad, and no wonder, for these
electric people have at last solved the servant
problem for us.

How simple! Just to hop out of bed,
make a hurried toilet, and while "he" is
shaving, start the percolator, make the
toast, have the water boiling for the eggs;
and with a dish of fruit you have a breakfast
fit for any "him."

Should you care for a more elaborate
breakfast, there is the electric chafing dish,
absolutely perfect to my eyes.

Good-bye to the nasty smelling old alcohol
chafing dish! Who would have one now?
And, dearie, with the chafing dish comes
the dandiest little book of dainty recipes;
everything imaginable, good to eat, so simple
to make and so delicious to the taste.
Get an electric chafing dish, and every
man of your acquaintance will try to win
you.

I saw an electric stove or range that was
simply grand. With it, was every kind of
cooking utensil from tea kettle to meat
roaster, and there was a perfectly splendid
kitchen table,

I will try to tell you (if you promise not
to show my letter to any man) just how this
wonderful table is built. The table proper
is just like any other kitchen table. At one
end is a motor, and running directly through
the centre is a rod-or perhaps shaft is the
right word to use. Attached to this shaft
by little wheels and chains is every con-
ceivable device with which to prepare a meal.
For instance-coffee grinder, egg -beater,
potato or apple parer, vegetable slicer,
bread and cake mixer, meat grinder, cherry
stoner, raisin seeder, grater and polisher.
What could be more convenient than to
start the motor and use in turn any one or
several, or all of these things, as you might
need them?

Just think, we could make that de-
licious white cake that you are so crazy
about in less time than it takes to get the
things together. Imagine-beating the eight
whites to a stiff froth, while you are creaming
the three -fourths of a cup of butter and two
cups of granulated sugar in the cake mixer.
Isn't it interesting? Now we have but to
add alternately four cups of flour into which
we have sifted thoroughly two teaspoonfuls
of Price's baking powder and the beaten
whites, adding a half cup of cold water,
which I maintain is better than milk, as
the cake does not dry out so quickly, and
after adding one teaspoonful of vanilla,
our cake is ready for the oven (which must
not be too hot). All this time the little
mixer has been working like a Trojan, and
the result is a fine, smooth batter and cake
that will actually "melt in your mouth."

Speaking of cake reminds me of a trip
we took together once. Do you remember
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that day we missed our train at Decatur,
Alabama? How tired and hungry and
thirsty we were, and how everything was
closed, being a holiday, and we couldn't
even get a cup of tea? I thought that day
would never end, didn't you?

But time has changed things now, my
dear, and if ever we are caught again like
that, we can easily master the situation by
having in our grip one of those cunning little
traveling bags. It is of leather, and con-
tains a small electric iron used to press
shirtwaists, handkerchiefs and laces. This
iron has a hole in it to heat the curling iron.
Then you can turn the iron. over on the
handle and set the tin cover on the face of
the iron, which affords a quick way to heat
fresh water for "the oup that cheers."

Another thing that carried me back in
"memory's ship" to the old days when ice
cream freezing was the "bone of conten-
tion" (and still is, down where the ther-
mometer registers 97 in the shade) was a
freezer run by electricity, for family use.
Of course we all hear lots about things elec-
trical, but to see them in operation makes
us realize fully just how independent w'e
can be of servants after all.

Even the washerwoman has lost power to
make us weep when on Monday she fails
to put in an appearance. Instead, we
bustle into the laundry, fill the washing
machine half full of hot water, shave some
good laundry soap into it, add a few drops
of ammonia (to make the clothes white)
press a button, and in ten minutes (think
of it) that tub of soiled clothes that were,
are as white and clean as when new. When
you are ready to wring, you have only to
press another button, the wringer is set in
motion, and in a few moments the clothes
are wrung free of suds into a tub of clear
water. The reversible wringer takes them
back into the bluing water then into the
starch and you are ready to hang out with-
out a bit of actual labor.

Hanging up the clothes is the part I like
best to do any way, because it takes me out
into the sunshine or the clear, crisp air.
Reaching up is good exercise, and after they
are on the line, there is a feeling of pride
that "passeth all understanding," not only
because 'tis the fruit of your (supposed)
labor, but because they are the whitest of
them all!

Ironing day follows, of course; then the
electric iron comes into service, and when

you understand the management the cost is
comparatively small. And such a comfort!
I'd rather give up my piano.

One firm is showing an "ironer," for flat
work, table cloths, towels, sheets, etc. It
is a great time saver, requiring only. a few
moments for a table cloth, whereas twenty-
five minutes is the usual time by hand.

Of course we all know something about
vacuum cleaners, but I doubt if many know
just how complete some of them are. For.
instance, I saw one with every useful at-
tachment imaginable. Besides the sweeper
for rugs and carpets, a tool for draperies,
curtains and furniture, a brush for hardwood
floors and a stair -edge cleaner, there is a
clothes brush, shoe brush, an atomizer, and
all the vibrator attachments. Just think of
that! One need never grow old. Every-
body can be beautiful; no excuse to be too
fat or too lean. It should be a penitentiary
offense for a man to be bald! And from
the standpoint of good health they are indis-
pensable. And it only costs two cents per
hour to run these things.

I wish you could have seen this Electrical
Show. Truly, the subject is inexhaustible,
and very interesting, at least to me. So you
may as well be resigned and listen patiently.

But wait! Here is something that will
interest you who love to make those dainty
little waists and pretty lingerie, but who
dare not do so against the doctor's order.
A sewing machine run by electricity. No,
it isn't "too good to be true." There is a
little motor that is adjustable to any ma-
chine. All you need to do is to guide as
before. A cord or wire (I suppose that is
the word) connects with the treadle and you
can control the speed of the motor, start, or
stop the machine by a slight pressure of
the foot; not one bit dangerous or clumsy;
just a neat little affair that is hardly notice-
able. I was told that these motors can be
rented at very small cost.

And, honey, in the next booth I saw, ah,
such beautiful and quaint novelties for illu-
mination. Grand would be a better word.
Some are made of French bronze, and others
of beautiful white bisque, equipped with
gorgeous silk shades, and glass ones, ac-
cording to one's taste. Some of the floral
designs for table decorations would posi-
tively defy detection.

One piece in particular was a lovely de-
sign of pale pink la France roses and maiden
hair fern, arranged so gracefully and natu-
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rally that I wondered how those roses kept
so fresh looking with all those electric
lamps buried among them, when suddenly
it dawned upon me that they were electrical
flowers. Imagine decorating a fine old
southern house with electric foliage for a
grand reception-and it isn't a bit impossible
either, for there are orange trees with tiny
lamps concealed in the oranges and glorious
palms, and Jackson vine, galore.

These same people are showing accessories
for "milady's boudoir," a mirror, equipped
with two dandy candelabra lights. It is
French plate, of course, and mounted in a
beautiful gilt frame, and there is a wonder-
ful self -heating curling iron with the "plug"
(I hope that's the right word) concealed
within the handle. And there's a foot -
warmer for her dainty though perhaps cold
feet-not a bit unsightly! It is finished in
black enamel. Wouldn't your dear old
grandmother appreciate one of these warm-
ers? And, oh, yes, for that selfsame
"him" a shaving outfit that will do wonders
toward putting him in a liberal (?) humor.
After using the little electric lighted mirror
that can be adjusted to any angle, throwing
a strong light just below his eyes, enabling
him to shave in any room at any time of
day or night, "Thou shalt ask what thou
wilt and it shall be cheerfully given."

I nearly forgot to mention a warming pad
to take the place of the clumsy hot water
bottle which, by the way, is more often a
cold water bottle. The warming pad is
always ready, keeps an even temperature, is
soft and flexible and the current can be
regulated with no fear of getting it too hot.
It is said to be an almost infallible cure for
neuralgia, you know.

Oh, yes, my dear girl! I've got my heart
set on your seeing the next Electrical Show.
It really is wonderful, and the old Coliseum
is indeed in gala day attire. The color
scheme is pale yellow and blue. All the
booths are alike, draped in yellow; soft,
shimmering stuff like silk. The thousands of
electric lights are shaded by yellow and
blue globes. Suspended from the dome
shaped ceiling are thousands of yards of
four -inch ribbon of the same colors inter-
spersed with ropes of tinsel. The ends of
both ribbons and tinsel are left loose and
hang straight down. Six tremendous search
lights of different colors are used to illuminate
their shimmering depths, and the effect
beggars description.

I dare say, Nora, after reading this letter
you will think me "electric mad." As a
matter of fact I am simply "electric glad."

With lots of love
F. L.

The Any -Angle Dressing Fixture

To dress before a mirror when the lights
are in the center of the ceiling or on distant
wall brackets, is vexing to say the least.
There isn't enough light or else you are in
your own light, one or the other. This
trouble is met with particularly when;travel-
ing, as hotels are only too often fitted up
with very little attention paid to the requisites
of successful illumination in the guest

THROWS THE LIGHT JUST -WHERE NEEDED

rooms. This little device called the "any -
angle" fixture is made to clamp to the top
of the mirror without the aid of screws. It
is provided with two swinging bracket arms,
which, together with proper shades on the
lamps, enable you to throw the light, and
plenty of it, just where desired. It comes
already provided with a ten -foot cord to
which is attached a plug which may be
screwed into the nearest lamp socket. The
whole thing folds up compactly and may be
carried in a grip when traveling.
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An Electrical Laboratory for Twenty -Five
Dollars

By DAVID P. MORRISON

PART III

THE ALTERNATING CURRENT TRANSFORMER
For many purposes in your electrical

laboratory you swill find that it is necessary
to use alternting current at a di: erent
voltage or pressure than that obtained from
the lighting circuit. To enable you to do
this an alternating current transformer is
used; that is to "step" the voltage up or
down.

The alternating current transformer con-
sists of a magnetic circuit interlinked with

FIG. 18. SHOWING THE PRINCIPLE OF A
TRANSFORMER

two or more electric circuits. A very simple
arrangement is shown in Fig. 18. One of
the coils, called the primary, is connected
to some source of alternating current supply,
which in this case is the lighting circuit from
the generator (G). The other coil, called
the secondary, is connected to the consum-
ing device which may be lamps, motors, etc.

The operation of a transformer is based
upon the principle of electromagnetic in-
duction. When current flows in a wire there
is a magnetic field created around the wire.
We imagine this field to be little lines of mag-
netic force circling around the wire. When
the current flows straight away from you in
the wire the magnetic lines flow clock wise
around the wire; that is in the direction that
the hands of a clock turn. When the current

flows toward you they encircle the wire in
the opposite direction. When alternating
current flows in the primary coil of a trans-
former the magnetic field, therefore, rises
up, dies down to nothing, then rises up in
the opposite direction as the current reverses.
If another coil of wire is placed in this field
(the secondary coil) a current of electricity
is produced in this second coil by induction,
even though the two coils are not connected.
This current in the secondary may then be
used to light lamps, etc. The whole principle
of a transformer, therefore depends upon a field
of magnetic lines of force created around the
primary which rises up or spreads out and
then dies down, and which lines of force are
cut by the wires of the secondary thereby
causing a current to flow in the latter; just
the same as when the wires of a dynamo
armature cut the lines of force of the fields
and have a current generated in them. In
a transformer the coils are wound around an
iron core to strengthen the effect of the mag-
netic field.

There is a definite relation existing between
the voltage impressed upon the primary
winding and the electromotive force induced
in the secondary winding (neglecting certain
losses in the transformer) which is the same
as the relation between the primary and
secondary turns. That is to say, if there are
to times as many turns in the secondary as
in the primary the secondary voltage will be
to times as great as the voltage impressed
upon the primary. If the number of turns
in the secondary is only one -tenth of the
number in the primary the voltage will he
only one -tenth as high.
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The current in the two coils, however,
varies in the inverse ratio. For instance,
suppose the transformer is a "step-up" one,
having io turns in the primary and ioo turns
in the secondary, the voltage of the secondary
will be io times as great as of the primary
but the current flowing in the secondary will
be only one -tenth of that flowing in the pri-
mary. Since the watts or energy used equals
volts times amperes you can see readily that
the input to a transformer is equal to the
output if we do not consider the small losses
which occur in the transformer and are dis-
sipated in the form of heat.

The advantage of this relation of the elec-
tromotive forces and currents can be better
illustrated by the following example, which
corresponds to that of the electrolytic rec-
tifier. Assuming your secondary voltage
will never have to be more than 3o volts, and
that you will want a maximum current of
five amperes.

If your primary circuit is to be connected
to a rio volt line the ratio of the primary
and secondary voltages will be equal to
or 31. The primary winding must have 31
times as many turns as the secondary wind-
ing.

The relation of the primary and secondary
currents will, as above stated, be in the in-
verse ratio or 5=3# which equals IA am-
peres, the primary current.

FIG. 19. HOW TAPS ARE TAKEN
SECONDARY

FROM THE

If a rheostat had been used the main line
current would have been five amperes, hence
the transformer results in quite a saving.

Where it is desired to vary the voltage sup-
plied by the secondary of the transformer
it can be accomplished in the following man-

ner. In winding the secondary coil if taps
are taken out at certain points, and arrange-
ments are made so that the connection of
the circuit being supplied with current, can be
shifted from the terminal of one tap to the
terminal of any other, the ratio of the primary
and the secondary turns will in this way be
changed and hence the secondary voltage.
Such an arrangement is shown in Fig. 19,
this being nothing more than a diagram of
the circuit. The variation in the voltage in
the secondary can be made any value desired
from zero to full value. The value of each
step of course depends upon the number of
turns between the taps and their relation to
the total number of secondary turns.

There are two distinct types of transfor-
mers, the difference being in the relation of

FIG. 20. SHELL TYPE TRANSFORMER

the two windings and the magnetic circuit.
In one, the magnetic circuit is surrounded
by the windings and is called the "core type."
In the other, the magnetic circuit surrounds
the windings and is called the "shell type."
Fig. 18, represents a"core type" transformer,
while Fig. 20 represents a "shell type."
Each of these types has its advantages and
disadvantages, but we must pass on to the
actual construction of a transformer, since
that is the primary purpose of this article.
It is quite essential, however, that you under-
stand the fundamental theory of the trans-
former, that has been given, if you want to
know how it operates.

The transformer whose dimensions are
given below is a " core type." To construct
the core of this transformer you should have
two piles of pieces of the thinnest soft iron
you can obtain, three and one-half inches
high. The pieces in one of these piles should
be, 11 inches wide and 71 inches long, those
in the other pile should be r I inches wide
and 5} inches long.

From the longer pieces form two cores
one and three -fourths inches high and nine
inches long by allowing the pieces to project
alternately at the two ends one and three -
fourths inches, as shown in Fig. 21. Now
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cut, from some one-fourth inch hard wood,
four pieces whose dimensions correspond to
those given in Fig. 22. Make sure that the
opening in these pieces will fit fight on the
ends of the cores. Cut eight washers from
some insulating cloth the same size as the
wooden pieces. Slip four of these cloth
washers on each core and then place one of
the wooden heads on each end, allowing one
and three -fourths inches of the core to pro-
ject through. These ends will have the ap-

1
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FIG. 2I. HOW THE CORES ARE FORMED

pearance of a dove -tailed piece of wood.
Holding the core firmly in a vice, tape it
thoroughly with some good friction tape be-
tween the blocks. Then wind on two or
three layers of insulating cloth, holding it in
place by means of two or three turns of
friction tape. If the cloth is cut one-half
inch wider than the distance between the
blocks, and its edges notched to a depth of
one-fourth of an inch at the corners, it will
extend up on the sides of the blocks and
greatly improve the insulation.

FIG. 22. WOODEN RETAINING PIECES

You should purchase about 45o feet of No.
r8 B. & S. gauge double cotton covered
copper wire, to be used for the primary, and
200 feet of No. 12 B. & S. gauge double
cotton covered copper wire, to be used for
the secondary.

The primary winding is to consist of 55o
turns or 275 turns per core. The smaller
wire will be wound on the core first, as you
will want to make connections to the sec-
ondary winding at several points, and this

can be more easily done if the secondary is on
the outside. Solder to the end of the No. 18
wire a piece of flexible conductor, such as a
piece of lamp cord, that is to form one ter-
minal of the primary. This joint must be
thoroughly insulated with tape.

Pass the flexible conductor through a
suitable opening in one of the blocks near
the core and bind its inner end to the core
with several turns of friction tape. This
will prevent any strain that may come on the
terminal, from breaking the electrical con-
nection. The 295 turns will make about
three layers and the other terminal will come
out of the block at the opposite end. The
different layers should be insulated from
each other by at least one turn of insulating
cloth. Pay particular attention to the in-
sulation at the ends of the layers. After
completing the primary windings test them
to see that they are not connected to the core.

FIG. 23. ARRANGEMENT OF TAPS FROM
THE SECONDARY

This can be done by connecting one ter-
minal of a 110 volt line to the core and the
other terminal to one end of the primary
winding. Place in the circuit before making
the last connection a very low current carry-
ing fuse, which serves as a protection to your
power circuit. If you get only a very small
spark, due, no doubt, to the capacity between
the winding and the core, your winding is
O. K. If, however, there is a large spark
or the fuse is burnt out, you must remove the
wire and rewind the coil. When you have
made sure your windings are all right, place
outside of them three or four layers of in-
sulating cloth and their several turns of fric-
tion tape to hold it in place.

The secondary is to consist of 200 turns,
loo on each core. This number of sec-
ondary turns will give more than 3o volts,
but it may be desirable in some cases to have
this increased value, as the secondary voltage
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will decrease with an increase of load on the
transformer. The secondary voltage can be
changed as previously described by changing
the number of secondary turns in series with
the load.

There will be two layers of secondary
windings on each core, and if taps are made
at three points on each outer layer as shown
in Fig. 23 it will result in the following varia-
tion in the secondary voltage.

A to B = 40 volts
CtoB=85volts
CtoD=3ovolts

E to D = 25 volts
,IE to F = 20 volts

An:increase in the number of taps or rather
a decrease in the number of turns between
taps, results in a decrease of the voltage
variation per step. You should use stranded
conductor for the leads from the secondary

FIG. 24. FITTING ON THE ENDS OF THE
CORES

winding to the terminals of the transformer.
The stranded conductor is so much more
flexible than the solid conductor that it is
not as easily broken, nor will it subject the
secondary winding to so great a strain when
being bent as a solid conductor would. All
of your connections must be soldered and
well insulated. Several turns of stout twine
wound around the winding on both sides of
the various leads will relieve the secondary
windings of any undue strain. These wind-
ings should be tested as the primary wind-
ings were, making sure there is no electrical
connection between the primary and sec-
ondary. After testing both coils you can
finish; them with friction tape and schellac,
or a turn of black paper, similar to that
around magnets, may be placed around

them. The friction tape will afford a better
insulation and mechanical protection for the
windings than the paper. The terminal
leads should all be at least fifteen inches long.

The transformer is now completed by
placing the two cores side by side and the

J

FIG. 25. BOLT ON TWO WOODEN PIECES FOR
CLAMPS

short metal pieces are placed in the dove
tailed ends thus closing the magnetic cir-
cuit of the transformer. Fig. 24 shows how
the ends should be finished. After these
pieces are all in place, two wooden pieces
should be bolted across each end as shown
in Fig. 25. These clamps improve the mag-
netic circuit, by causing the various sheets of
iron to come into better contact, and they
also make the transformer very rigid.

You are now ready to mount your trans-
former.

Cut from a piece of one inch hard wood
two pieces ro inches wide and i 2 inches long.
One of these pieces is to form the base, while
the other will he used as a terminal board,
which will be taken up shortly. You can
fasten the transformer to the base by means
of bolts or screws through the base and into
the wooden clamps on the ends of the core.
Fasten four uprights in the corners of the
base, whose height is about one inch greater
than the depth of the transformer. The ter-
minal board can now be mounted upon these
uprights by four round -headed brass screws.

All the terminals of the transformer are
to be connected to binding posts and switches
placed on the top of the terminal board.
Fig. 26 shows a top view of this board. The
four posts at the top are the terminals of the
two primary windings. The two posts
marked (Sr) and (S2) are the two inside ter-
minals of the secondary coils. The posts
marked (A), (B), (C), (D), (E) and (F) are
the terminals of the various taps taken from
the secondary winding. (S3) and (S4) are
the terminals of the secondary winding to
which the load is to be connected. The com-
mon points of the two switches are con-
nected permanently to the posts (S3) and
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(S4) while the other ends may be connected
to the various taps of the secondary winding
by turning the brass arms of the switches.

FIG. 26. THE TERMINAL BOARD

These switches can be made in the follow-
ing way. Cut two pieces from some one -

sixteenth inch brass, whose dimensions cor-

FIG. 27. SWITCH CUT FROM ONE -EIGHTH
INCH BRASS

iv)

respond to those given in Fig. 27. Secure
eight one -eighth inch brass bolts 1¡ inches
long. Each of these bolts should have three
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FIG. 28. CROSS SECTION THROUGH SWITCH
AND BOARD

nuts and one copper washer. Drill eight
one -eighth inch holes In the board, as shown
in Fig. 26, and then fasten the bolts in place.
Fig. 28 is a cross-section through the com-
pleted switch.

In winding the secondary coils make sure
that the induced electromotive force in the
two coils will be in the same direction, with
respect to the external circuit when their in-
side terminals (SI) and (S2) are connected.

You should make sure that the two pri-
mary coils are connected in series, so that
the current in both coils tends to magnetize
the core in the same direction. If this is
not the case you may destroy your primary
winding, when you connect it to the line.

The transformer can be constructed to
operate on a 220 volt circuit by using moo
primary turns instead of 55o. You can then
change it to a no volt circuit by connecting
the two primaries in parallel.

(To be continued.)

A Model Electric Railway

Great ingenuity and resoluteness of pur-
pose are e , idently attri!,utes in the person -

A MODEL ELECTRIC RAILWAY

ality of J. Alfred Larralde of Los Angeles,
Cal., who designed and built the miniature
electric railway shown in the picture at a
cost of more than $250. It took him 18
months, working at odd times to bring it to
its present stage. Three months more will
see every detail complete.

The car, track, semaphores, trolley line,
etc., are built to a scale of seven -sixteenths
inch to the foot. The gauge of the track is
two inches. The car can be reversed at any
point desired by means of a polarized switch.
A motor is mounted on each truck, giving a
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speed of about 40o feet per minute. The
system includes about so feet of track, one
cross -over and a Y -switch.

The builder is a member of the Society
of Model Engineers, (London).

TRACK OF MODEL RAILWAY

To Make Your Own Sal Ammoniac

Without doubt most of the readers of the
Junior Section have used the ordinary sal

FIG I. APPARATUS FOR MAKING SAL

ammoniac battery in their electrical experi-
ments. Some have possibly also made their

'own batteries; that is, everything except
the battery compound. The following de-
scription will tell you how to make the sal
ammoniac and at the same time constitute
a simple and very interesting experiment in
chemistry.

In the diagram, Fig. r, (A) is an incan-
descent lamp bulb with the plug removed.
The plug may be removed as follows: File
a small hole in the glass near the plug (which
will take some time), to admit the air. Then
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wind a wet string several times around the
glass just above the place where the plug is
to be severed, as illustrated in Fig. 2. Then
run a hot piece of metal between the string
and the plug. The glass will then crack
in a straight line all the way around. With
a slight blow the plug will fall off.

In Fig. r, (B) is a rubber stopper with
three small holes (not too small) and (C)
and (C') are two bent glass tubes which
pass through (B). The acid vapors enter
the bulb through these.

A straight glass tube (D) passes through
(B) between (C) and (C'). It should
extend about three-quarters of the way down
the blub. This tube allows the excess air
and gases (which are harmless) to escape.

The bottles (E) and (E') contain muriatic
acid and ammonia respectively.

Of the other parts, (F) and (F') are two
holed rubber stoppers, (G) and (G') are two
bent glass tubes which are connected to (C)
and (C') respectively by the rubber tubes (H)
and (H'), and (L) and (L') are also two
bent glass tubes, on one end of each there
being attached a plumber's furnace bulb.
The other ends dip almost to the bottom
of the liquid.

A small stand for the lamp bulb may be
made as follows by taking a piece of large
gauge copper wire (about No. 8 or io) and

bending it into a loop to fit
the bottom of the bulb.

AMMONIAC
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FIG. 2. SEVERING THE
PLUG FROM THE

BULB .

Then bend the remaining piece at a right
angle and insert the end in a base.

One thing is certain that to make the experi-
ment work right, all joints must be tight.

Now by pressing each of the plumber's
bulbs simultaneously and with equal pres-
sure, an equal amount of each of the gases
enter the tube. As the gases mix in the bulb
they unite to form sal ammoniac which will
gather on the sides and bottom of the glass
in white, flaky crystals. When the bulb
is full scrape it out and proceed as before.

FRANCIS B. COYLE.



Membership in Popular Electricity Wireless Club is made up of readers
of; this magazine who have constructed or are operating wireless apparatus
or systems. Membership blanks will be sent upon request. This depart-
ment of the magazine is devoted to the interests of the Club, and
members are invited to assist in making it as valuable and interesting
as possible, by sending in descriptions and photographs of their equipments.

The First Wireless Equipment on An
Aeroplane

A casual inspection of the historical
Wright aeroplane, now owned by the United
States Army, as it hung overhead in the
Coliseum at the Chicago Electrical Show
could hardly be expected to reveal a most
interesting bit of wireless construction..

However, people who visited the Show should
realize that this heavier than air Wright's
machine is the first aeroplane that has ever
been fitted up with wireless telegraph ap-
paratus for practical service.

In presenting the Wright aeroplane in

THE ORIGINAL WRIGHT AEROPLANE FITTED WITH WIRELESS APPARATUS

C



combination with the
wireless telegraph, and
probably wireless tele-
phony, the purpose of
the Government and
the Exposition Com-
pany was to place be-
fore the people of the
great West a combi-
nation of two of the
greatest wonders of
the age.

It should be borne
in mind, previous to
this occasion no wire-
less message has ever
been sent to or from
an aeroplane. It is
understood therefore
that the Signal Ser-
vice, in equipping the
government aeroplane
in the Coliseum with
wireless telegraphy,
naturally did not wish
the exhibit to be
looked upon as any-
thing more than a
very rough experiment.
under the most disad-
vantageous circum-
stances. In fact, ow-
ing to the immense
amount of metal in the
Coliseum, the support-
ing and guy wires for the aeroplane, the net-
work of electric wires, cables and other
metallic obstructions throughout the build-
ing, no tests from aeroplane to the ground
station in the annex, or from the station to
the aeroplane can be looked upon as being
conclusive.

In fitting up the aeroplane, with its wire-
less equipment Lieut.. Ben D. Foulois, the
Signal Service officer, in charge of the ex-
hibit, in conjunction with Mr. Frank L.
Perry, of Chicago, has devised a system of
antennae and wiring in combination with the
army portable wireless telegraph set that
will, likely, be tested thoroughly later on in
the experiments which Lieut. Foulois expects
to carry on during his flights over the plains
of Texas.

To any one who has not given the subject
much study, it would seem to be an ex-
tremely simple matter to lay out a system
of antenna in and about the aeroplane. It
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was found, however,
that owing to the sur-
prising number of
wires, braces and other
metalic parts in the
Government aero-
plane it was, to the
contrary, quite a
problem. With the
realization that it was
decidedly inadvisable
to have any loose or
hanging wires attached
to the aeroplane ow-
ing to the revolving
propellers, the possi-
ble action of the air
during flight together
with the fact that the
aeroplane has to run
along close to the
ground, etc., Lieut.
Foulois in this first
experimental o u t fi t
confined the antenna
wires within the out-
side dimensions of the
aeroplane.

The top antenna
consists of three hori-
zontal, parallel, over-
head, stranded, cop-
per wires about No.
14 in size, strung
along as indicated

just beneath the upper plane of the two
main surfaces of the aeroplane.

This upper antenna "surface" I% main-
tained in position on a system tf porcelain
cleat insulators supporting the antenna at its
extremities. The wireless army telegraph
sending and receiving set may be seen in the
photograph located just behind the aviator's
two seats in the aeroplane. One stranded
wire from this wireless set makes con-
nection, as indicated, at the center point of
the three wire overhead antenna system.

No little difficulty was found in plotting
out the position of the lower antenna. As it
was desired to produce, in effect, a vertical
Hertzian oscillator within the confines of the
aeroplane's outside dimensions, Lieut. Fou-
lois and Mr. Perry figured that a loop of
wire strung around the lower edge of the
aeroplane's "runners" would best accom-
plish the result. Further, from an aviator's
standpoint Lieut. Foulois felt that such an
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arrangement of the lower antenna would not
in any way interfere with the starting or
landing of the aeroplane in actual service.
Connection from this lower antenna loop
around the aeroplane's runners, is made by
two wires brought up from the antenna
proper, through a rubber tube set in the
muslin of the lower plane, to the wireless
set just alongside of the aeroplane engine.
The line drawing shows in a general way
the arrangement of the wires..

Messages were received in the Annex at
the Signal Corps wireless station by Lieut.

GENERAL ARRANGEMENT OF THE ANTEN-
NAE ON THE AEROPLANE

Foulois's operators within a few hours after
the hanging of the aeroplane.

Lieut. Foulois's plans purposed not only
to experiment with wireless telegraphy, but
also, during the exposition period, to utilize
some experimental telephone apparatus from
Mr. Perry's laboratory with the idea of
carrying out Major G. O. Squier's wishes
that every possible opportunity be utilized
for preliminary experiments in wireless
telephvy.

Relative to the receiving
station "on the ground,"
so to speak, in the Annex
of the Coliseum, this con-
sisted of an army tent
within which were placed
the regulation Signal
Corps wireless sending and
receiving sets.

The regular army an-
tenna pole and "umbrella
antenna" were set up and
messages were every few
minutes dispatched to and
from the aeroplane and
this station on the ground.

In addition, there were within the confines
of this space a very beautiful exhibit of
aeronautical pictures that about one year
ago were presented by Major G. O. Squier

of the Signal Corps to the American Society
of Mechanical Engineers after his lecture
on "The Present Status of Military Aeronau-
tics."

The Directive Aerial

The increasing difficulty of communica-
tion by wireless telegraphy due to inter-
ference, especially in well populated dis-
tricts, has led to the development of many
devices for the selective reception of signals.
Most of these devices apply to methods of
tuning, but there is at least one of a differ-
ent nature which not only increases the
selectivity of a station, but also aids ma-
terially in long distance reception of signals.
This device is the "directive aerial."

It has been found that an oblique or in-
clined wire as shown in Fig. i responds most
readily when the direction of propagation
of the waves is in the plane of the wire and
its "leading in" wire. The directive aerial
is composed of several slanting or hori-
zontal wires with wires leading from their
lower ends to the operating room. The
upper ends may all. be connected together,
or may also have wire connections leadinT
intd the operating room to porcelain base
switches, so that they may be connected
together in various ways, as in series cr
parallel.

Fig. r shows one way of connecting up a
directive aerial, (sss) being porcelain base
switches by means of which one of more
aerial wires may be connected to the re -

FIG. í. ARRANGEMENT OF THE DIRECTIVE AERIAL

ceiving tuning coil (RT). (AG) is an
anchor gap, or equalizer, from whose ce_:-
tral post a wire leads to (TT), the trans--. -
ting tuning coil.
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FIG. 2. TOP VIEW OF DIRECTIVE AERIAL

Fig. 2 is a view of the aerial from above.
The operating room is generally directly un-
der the pole, which supports the aerial at (0).

Suppose that a station is at (X) and an-
' other is at (M), both sending at the same

. 766

time. It is desired to get signals from (X)
but not from (M). All wires will be dis-
connected from the receiving tuning coil
by opening the switches, except that con-
nected to wire (D). The greatest intensity
of will now come from the signals of station
(X). Likewise, if station (M)is to be heard,
wire (E) will be used.

Horizontal wires radiating from a point
may also be used as a directive aerial by
bringing a wire from the further end of
each aerial wire to a switch in the operating
room.

The directive aerial is now being used by
a number of commercial stations, of which
the Manhattan Beach station of the United
Wireless Company is a good example. The
aerial of this station is composed of 22
sections, the height of all being 210 feet
from the ground.

A. B. COLE.

What a Wireless Club Member Is Doing
One of the members of Popular Elec-

tricity Wireless Club, Clayton R. Gersten-
slager, of Cleveland, Ohio, sends us a very
good photograph of his equipment, which
is reproduced herewith.

For his sending outfit he uses a I -kilowatt
transformer, operated by an ordinary tele-
graph key, the spark gap terminals being of
zinc. In addition there are
four leyden jars, a sending
helix and electrolytic inter-
rupter. When he wants to
do telegraphing afield he
uses. a portable set contain-
ing a finch spark coil.

The receiving instruments
comprise three detectors.
(electrolytic, carborundum
and silicon), variable con-
denser, tuning coil, and a
pair of 1075 -ohm receivers.
He also has a Marconi type
receiver set consisting of a
c oh e r e r, decoherer, two
sounders and two relays of
20 and 150 ohms.

He says that he can re-
ceive from any commercial
station bordering Lake
Erie, also from the lake
boats.

" I am learning electrical engineering,"
says our Wireless Club friend, who by the
way is only 17 years of age, "and find no
magazine better than Popular Electricity
for hints on electricity and wireless."

We hope this is the case with all the mem-
bers of the Club and readers of this depart-
ment. Wireless is one of the most fascina -

A MEMBER OF P. E. W. C. AND HIS EQUIPMENT
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ting lines of experimental work in the field
of &e. tricky and to the boy or young man
who becomes interested in wireless there
cannot help but come a desire to know more
of the wider application of electric current.

Give the Amateur a Square Deal

It is safe to say that by far the greater
part of the talk about interference
of amateurs with the commercial and
government stations is absolutely without
foundation. Especially is this so since
amateurs have begun to band themselves
together in the form of clubs and associa-
tions for the general uplift of their cause.

As an example of how wild and absolutely
inaccurate stories may start and do incalcu-
lable harm to the cause of the amateur ex-
perimenter, take the case of the late accident
to the S. S. Puritan on Lake Michigan. She
had broken her rudder and her captain had
to send out a wireless call for help to save
Lis ship from being blown on the shore and
wrecked. A story was printed and widely
circulated that several Chicago amateurs
"broke in" and their calls of C. Q. D., ac-
companied by alleged humorous remarks
bothered the shore operators, who were
trying to learn the ship's position quickly
that aid might be sent.

Now as a matter of fact no such thing
occurred, and as far as can be ascertained
there was no interference from any amateur,
which is acknowledged by the operators
of the stations who were trying to locate the
ship. One of the members of the Chicago
(Amateur) Wireless Club heard the messages
of distress and immediately called up the
president of the club by telephone that steps
might be taken to prevent any interference
from the stations of the club. The presi-
dent, Mr. R. C. Dickson, immediately tele-
phoned áll the members who had apparatus
of sufficient power to cause such interference
and warned them to refrain from using their
transmitting instruments until the ship was
out of danger. That there was no such
interference can be ascertained from any
of the operators on duty at the commercial
stations at the. time.

Let the amateur be treated fairly in these
matters. There are bills proposed in Wash-
ington now to pass legislation against the
amateur.* No such step should be taken
unless it is desired to stamp out one of the
most fruitful sources of improvement to

wireless telegraph systems. Thousands of
amateurs are experimenting tirelessly day
after day. Although the great majority
may be doing over and over the things
which have been done a thousand times be-
fore, still, from some of them will surely
come improvements which will be of the
greatest benefit. We all know that the de-
tails of wireless telegraph systems are far
short of what they should be. Why not
let some of these thousands of amateurs have
the privilege of working out these details?

The amateur with his clubs and associa-
tions is becoming more efficient every day.
Though in the beginning he may have been
at times indiscreet, that time is passed and
he realizes now more fully than the careless
ones who start malicious stories about him,
the enormity of the offence of interfering
when interference may mean loss of life and
property, or the hampering of the business
of commercial stations.

Give him a square deal.

Hartford Wireless Association

The Hartford (Conn.) Wireless Associa-
tion was organized recently, having for its
object to further the art of wireless tele-
graphy and telephony. W. J. Hickmott,
Jr., is president, D. N. Cole, 'treasurer, -and
H. E. Chapman, 320 Wethersfield Ave.,
secretary. The association invites all ama-
teurs interested in wireless work, and living
near Hartford, to write to the secretary for
membership blanks.

Texas Wireless Association

The Texas Wireless Association has been
organized with the following named officers:
George Mackenzie Douglas, president; Roy
M. Kinkaid, vice-president; Howard G.
Smith, secretary and treasurer.,

The membership roll shows 11ó mem-
bers. Any one wishing to become a member
should send the necessary data to the nearest
of the following addresses: Texas Wireless
Association, 1212 Prairie Ave., Houston,
Texas; William C. Fraser, care of Fraser
Bros., Plumbers, 411 North Oregon St., El
Paso, Texas; Louis Joseph Nau du Treil,
518 Eleonore St., New Orleans, La. The
data given should include name, age, ad-
dress, occupation (if any), description and
radius of aerial and set used; also state if
a member of any other clubs.
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WIRELESS QUERIES
Answered by A. B. Cole

Questions sent in to this department must
comply with the same requirements that are
specified in the case of the questions and
answers on general electrical subjects. See
"Questions and Answers" department.

Construction and Operation of Sending
Instruments

Questions.-(A) I have a wooden core r5 inches
long, 43 inches in diameter for a tuning coil. What
kind of wire shall I use? How much will it take?
How many contacts? (B) My aerial is 4o feet
high and runs parallel with many wires in the
vicinity. I get a loud humming in my receiver.
The condensers I have made seem to do no good.
How can I overcome this difficulty? (C) What
size wire should be used to connect the different
instruments? (D) How can I tell the positive and
negative poles of my spark coil secondary? (E)
Why is it when I connect my ground to my spark
coil I get no spark? (F) How shall I connect a
"Gernsback" interrupter, one inch spark gap, con-
denser, helix and key? (G) How shall I make a
good sending condenser?-H. J. T., Richmond, Ind.

Answers.-(A) Wind the core full with
No. 20 single cotton covered copper wire.
About 44o feet will be needed. This will

Ground

CONNECTIONS FOR INTERRUPTER

require about two pounds. Three contacts
are sufficient.

(B) Ground the lower end of your tuning
coil, that is, the end which is not connected
to the aerial.

(C) No. 14 copper wire is large enough.
(D) Hold a sheet of heavy paper between

the spark gap terminals. Allow the spark
to puncture the paper and then look closely
at the place where the spark passed through.
You will observe that the holes made by the
spark are not clean cut, but look as though
a pin had been pushed through the paper.
On one side of the paper a ridge has been
raised in the same way a pin would have
done, and from the above points you will
be able to decide which side of the gap is

positive or starting point, since it is from the
smooth side of the hole that the spark starts.

(E) Your question is rather indefinite,
but if we assume that you have an aerial
connected to the other secondary terminal
of the coil the reason for the decrease in
spark length is that the aerial and ground
act like a condenser and therefore cause the
decrease in spark length as would any con-
denser connected across the spark gap.

(F) See diagram.
(G) Cover eight photographic plates,

each five by seven inches, to within one inch
of the edges with tin foil. Then coat each
plate and foil with two or three layers of
shellac. Support the plates in a suitable
frame, and connect alternate foil sheets to-
gether.

Tuning Coil; Detector; Spark Coil
Questions.-I am making a single slide tuning

coil wound with No. 28 single cotton covered wire
on a core five inches long and five inches wide. (A)
How can I make the wires stay in their place after
leaving a space the width of the wire? (B) Would
it be all right to varnish it and leave it bare where
the slider touches it? (C) Do you need batteries
for an electrolytic detector? (D) What kind of
wire do I need for the primary in making a one inch
spark coil? Also give length and diameter of core,
kind of wire for secondary and how much? (E)
How can I make a receiving tuning coil-? Can I
use fixed condensers for receiving? (F) What
will be the wave length with a 75 foot antenna of
above coil? (G) What is the best mineral to use
for a detector, silicon, carborundum, perikon, etc.?
(H) Can I use rheostat instead of potentiometer?
(I) For making a spark coil is it best to wind in
even layers or by sections?-B. H., Chicago, Ill.

Answers.-(A) Wind the wire on tight,
and then fasten each end to a small wire nail
driven into the core. Then give the wire
several thick coats of shellac. When dry
scrape a path for the slider. A fiat file does
this well.

(B) Yes, but shellac will do better than
varnish.

(C) Yes.
(D) Primary, 2 layers No. 18 D. C. C.

magnet wire; core, inch diameter, 5/
inches long; secondary, 1 pounds No. 38 S.
C. C. magnet wire.

(E) Wind the core you mention above
with one layer No. 28 S. C. C. magnet wire.
Arrange one or more sliding contacts to
move along the coil, so that more or less
turns of wire can be used. Fixed con-
densers can be used for receiving purposes.
See article in Jan., 1909, issue on "Con-
densers in the Receiving Circuit."
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(F) About zoo meters if you use an un -
tuned transmitting system.

(G) Perikon is considered the most sen-
sitive of the mineral detectors.

(H) Yes.
(I) Small cc its, up to two inch spark, are

generally wound in two sections, and larger
coils are wound in more sections, depending
on the spark length.

One -Hundred -Foot Wireless Equipment
Question.-What apparatus must I make for a

small wireless receiving and sending station to
operate across a room about roo feet wide, not
using any ground connections 7-J. C. R., Marshall,
Ill.

oer,ív/wire

sperkyop

-"Ivy/

II
satfer tes

oerio/wtke

100 -FOOT WIRELESS EQUIPMENT

Answer.-For transmitting you will need
a i -inch spark coil; five dry or wet bat-
teries, telegraph key, spark gap, and an
aerial wire five or ten feet long. For re-
ceiving you will need a silicon or perikon
detector, a 75 -ohm telephone receiver, and
an aerial wire as above. Connect the ap-
paratus as in the diagram.

Long Distance Receiving Equipment
Questions.-(A) Would an aerial consisting of

two aluminum wires No. 12, suspended from a kite
I,5oo feet high be good for long distance work?
(B) I intend to erect a station at Prince Edward
Island, Canada. Could I hear any European sta-
tions with the following instruments: aerial as above;
ground five square yards of zinc buried in damp
soil; loose coupling tuning coil; fixed and variable
condensers; electrolytic and perikon detector; double
pole receivers, 4,000 ohms; potentiometer and bat-
tery. (C) How can I improve the above station?
-J. B. M., Chester, Pa.

Answers.-(A) Yes, this method has
been used several times for this purpose.

(B) You should be able to accomplish
the above result if your telephone receivers
are made by a reliable concern.

(C) If the tuning coil is of good design,
and the receivers are high grade you have
about as good a set as is made at the present
time.

Protection for Receiving Instruments
Questions.-(A) What is best to protect the re-

ceiving instruments from strong currents, a single
fuse in the aerial circuit or a gap shunted across the
two lead-in wires? (B) Is ordinary lamp cord
suitable for leading in the aerial? (C) In my
round switch the distance between contacts is nine

inches. Will lightning jump this gap if the aerial
wire is grounded ?-G. W. Z., Chicago, Ill.

Answers.-(A) The former is better.
(B) Yes.
(C) No.

Ground for Portable Wireless
Questions.-(A) Can you suggest a portable

ground to be used with a portable wireless in an
automobile? (B) In a slanting aerial is it neces-
sary to connect the lower end to the instruments
and if so, why?-H. T. E., Haverhill, Mass.

Answers.-(A) An iron or brass pipe,
about five feet long, and one inch in diame-
ter will do very well. Drill a hole in one end
and insert a binding post, to which con-
nection may be made. The pipe may be
driven into the ground where desired.

(B) It is not necessary, but better, since
the general direction of the aerial should be

than first up and then down, or
entirely down.

Sending Radius; Testing Crystals
Questions.-(A) How may I use a tantalum fila-

ment from a tantalum lamp to make a detector and
what electrolyte should I use? (B) How far
should I he able to send over land with a r -inch coil,
two leyden jars, tuning coil, aerial four No. 14 cop-
per wires 35 ft. high 5o ft. long? (C) Please give
diagram of connections used in testing crystals.
I am having trouble with my carborundum crystals.
-T. F., So. Whitley, Ind.

á
u
@

3PtSwitch Detectors

Tuning Co

Condense
,SP* Switch

ground
CONNECTIONS FOR TESTING

7R/. Rec.

CRYSTALS

Answers.-(A) Clamp the filament in
the holder of the fine platinum wire of an
electrolytic detector, or in any other way,
such as by means of a battery binding post.
Mercury is used in place of the electrolyte.

(B) From three to five miles.
(C) See diagram.



`f:-e`uw.bw'. +x.aaar..M+rcw.zmxv«e:e.n-.:;er.+->ins.-v,rwmas..vv.vww.Fa..sB:2L7.{e`xsinúr.',:

QLTESTIONS ANDMSWE1Th
. >-nz.vsr<rtrocaixnr.;.xvsuawe,n.r..uw&o,re++a+.ssºua_:.;a.,..zhw:x:.;......,.

Use of this department is free to readers of Popular Electricity, but atten-
tion will not be given to questions which do not comply with the follow-
ing rules: All questions must be written in the form of a letter addressed
to the Questions and Answers Department and containing nothing for
the other departments of the magazine; two -cent stamp' must be enclosed
for answer by mail, for space will not permit of printing all answers;
the full name and address of the writer must be given.

How to Ask Questions

Attention of users of this department is
called to the requirements printed at the
top of this page, which will be strictly ad-
hered to. We spend a lot of time and money
on this department which is undoubtedly
one of the best features of the magazine,
to the practical worker. The questions
which are answered from month to month
in the magazine pages are but a few,com-
pared to those which are answered direct
by letter. The service, moreover, is free.

In return for this service we shall insist
that questions be sent us in intelligible shape.
If the information is worth asking for it
is worth asking for right. If the question
comes in scrawled on a postal card, or
buried in the midst of a letter to some other
department or without a stamp for the answer
no attention will be paid to it. Address all
questions to the "Questions and Answers
Department," Popular Electricity.

Another thing to remember is to give us
specific and complete data which will en-
able us to answer your question. When you
write in, for instance, and say: "How much
and what size wire shall I use to rewind
my dynamo to give so volts instead of no
volts ?" you might just as well say: "How
far will a gun shoot?" Well, that will de-
pend largely, as you can see, on whether
the gun is a.ºz rifle or a 13 -inch toy such
as they use on Dreadnaughts. In the above
instance you would need to tell us the
length and diameter of the armature, the
size and shape of the field magnets, etc.

Make your questions as clear and concise
as possible. Write them on a typewriter
if you can and if you can't do that write
them in as close an approximation to standard
Spencerian chirography as possible and let
them speed on their way.

Overloaded Lighting Circuit
Question.-When you put an arc lamp on an in-

candescent circuit why does it put out all the lights.
I placed a small one on a circuit at the Missouri
Pacific depot and the fuse plug burned out.

Answer.-The smallest wire permissible
for use on a branch lighting circuit is No.
14 B. & S. gauge. By National code rules
this must be protected on lighting circuits
by fuses not larger than six amperes in
capacity. This, at no volts, allows 66o
watts of energy on the line, or the equivalent
of twelve sixteen candle power carbon lamps.
By adding three and one-half to five amperes
more or from 385 to 55o watts, the energy
required by an arc lamp, the circuit was
overloaded and the fuse becoming heated
from this blew out and opened the circuit.

Transformer Design
Questions.-(A) I have in my station a 2300

volt line which I would like to connect to a two K.
W. transformer. What would be the amount and
size of wire for the primary winding of such a
transformer? (B) For the secondary? (C) What
size of core should such a transformer have?-C.
R., Reading, Mass.

Answers.-(A) You do not state to what
voltage you wish to step down the 2300 volts,
so we assume no. The usual allowance in
transformers is 50o circular mils of sectional
area of wire for each ampere of current.
At 2300 volts the primary of a two K. W.
transformer would carry about o.9 of an
ampere. No. 23 B. & S. gauge wire has a
cross sectional area of 509 circular mils if
the above rule is strictly complied with.
Use at least No. 18. Assuming one ampere
flowing in the primary, tests'and tables state
that nine ampere -turns per inch length will
give 30,000 lines per square inch, magnetic
density, about right for a two K. W. trans-
former on 6o cycles.

(B) For the secondary winding giving an
output of about i8 amperes, g000 circular
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mil wire or No. to B. & S. gauge would be
required.

(C) Provide for 48 cubic inches of core.

Switchboard Diagram
Question.-I want to build a switchboard but am

not sure how to connect it up. Could you aid me
by giving a wiring diagram? I want a double -pole
double -throw main switch so arranged that I can
throw batteries on the bus -bars when the switch is
thrown one way, and when the switch is thrown
the other way the dynamo will be connected to the
board and the batteries cut off. In addition the
ammeter and voltmeter light must each turn on
independently. There must also be three double -
pole knife switches for controlling lighting distri-
bution; three single -pole knife switches; and three
push-button switches. -R. E. R., Central Village,
Conn.

Answer.-The accompanying diagrams
of the front and back of a switchboard shows
one way of making the connections you de-
sire. The pilot, or instrument lights (L)
are controlled by snap switches (SN), (back
view.) The ground detector connections

O

Fq

FRONT AND BACK VIEWS OF SWITCHBOARD

(GD) are taken off the same fuses. These
latter should not exceed six amperes in
capacity. The ammeter is shown as con-
nected to a Weston shunt. The single -pole
switches are connected to a common wire
or bar protected by a fuse (CF). The other
side of these circuits as well as the push-
button circuits will have to be brought back,
after connecting through the device to be
operated, to the negative bus -bar. It is
not safe to operate bells off a i to -volt cir-

cuit unless the bells are specially built for
this voltage, and the wiring to them in-
stalled the same as electric light wiring.

Power of a Magneto Generator; Connections
for Direct Current

Questions.-I have a magneto generator which
is supposed to generate enough current to light
a 16 candle power, ro -volt lamp. One terminal
is connected to the axle and one to a slip ring in-
sulated from the axle. When the armature is
turned, a connection to the axle and slip ring will
give a heavy shock but will not light either a r6
candle power rto-volt lamp or a 4 -volt lamp. (A)
Please explain what is the trouble. (B) How
should it be connected for direct current? (C)
What position should the segments of the commu-
tator occupy in relation to the armature? (D)
Does it matter if the brush touches both segments
at the same time when crossing from one segment
to the other?-E. W., Westport, Cone.

Answers.-(A) You evidently overesti-
mate the power of your magneto. From the
description we judge it to be an ordinary
telephone generator. These generate 75 to

85 volts on open circuit;
enough to give quite an
appreciable shock, but
have such a high internal
resistance that when con-
nected to a resistance such
as a lamp, the voltage de-
creases and the maximum
current only reaches about
.o6 ampere. The total
watts are only about 2.4,
while a 16 c. p. rto v.
lamp requires about 55
watts. Yon have neither
the power nor current
capacity to light either
lamp. You might rewind
the armature with about
one -twentieth as many
turns of No. 22 wire as
there are turns of fine wire
and get enough current to
light the 4 c. p. lamp.

(B) Paste a piece of paper, equal in
length to one-half the circumference of the
slip ring, on the slip ring, in such a position
that the ends are on a line perpendicular to
the armature core and leave the connections
same as now. This will give you a direct
pulsating current over half a revolution; or,
fasten by any convenient method, two in-
sulated metal semi -cylinders to the axle in
such a manner that the breaks between the
segments are on a line perpendicular to the
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core and connect the ends of the armature
winding to these segments.

(C) The segments will extend towards
the pole pieces.

(D) The brushes should be set at top
and bottom midway between the perma-0 nent magnets, in which position there will
be no voltage generated when the segments
are in position so that the brushes touch both,
and it will make no difference if they touch.

3

Secondary Taps for Various Voltages;
German Silver Rheostat

Questions.-(A) I wish to transform rto volts
6o cycles so as to get voltages from to up to 90
volts in ro -volt steps. What size wire will I have
to use on the secondary and how many turns be-
fore tapping out to get these Voltages? (B) What
size and length German silver wire is necessary to
reduce Ito volts to 6o volts at 2 amperes ?-W. J. S.,
Binghampton, N. Y.

Answers.-(A) The size of wire will de-
pend entirely on the current output. See
table of carrying capacities in Aug., Igloo,
issue. Tap out at proportional intervals.
Using the transformer described in Sept.,
1909, issue as a guide, you would have put
as many turns on the secondary as on the
primary. By making the core slightly lon-
ger you can put on a primary and secondary
of 55o turns each of No. zo wire and you
will get io volts by tapping out at the 5oth
turn of the secondary; 20 volts at the moth
turn, etc., and up to zoo volts at the 5ooth
turn, and ID:, at the 55oth turn; or you can
leave off the last 5o turns of the secondary
and only work up to ioo volts, using the
line voltage for the no. This transformer
thus modified will only have an output of
about two amperes without heating and if
you require a heavier current you will have
to increase the size of the wire and core
proportionally.

(B) You will have to absorb 5o volts at
two amperes requiring 25 ohms. See table
of resistances of German silver wire in
Aug., 5909, issue. You will require about
30o feet of No. 16 gauge 18 per cent or
No. 14 gauge 3o per cent German silver to
do this without much heating. You can
use shorter lengths of finer wire if the heating
will not interfere.

Charging Dry Batteries
Question.-Is there any way to recharge a Hash

light battery? -C. F., Bunceton, Mo.
Answer.-See the Question and Answer

Department of the November, Igloo, issue.

Reducing rso Volts A. C. to so Volts.
Question.-Please tell me what kind, what size

and how much wire I would have to use to reduce
tic) volts A. C. to so volts, as I want to use it as a
25 point rheostat.-G. R., Wilmette, Ill.

Answer.-It is impossible to answer this
question satisfactorily as the voltage at any
resistance terminal depends on the current
flowing and you have not stated this. To
reduce to so volts at the terminals the rheo-
stat will have to absorb ioo volts. This
divided by the current you will use will
give the resistance required. If you want
two amperes you will need Ioo divided by
2 or 5o ohms in the rheostat and you will
have to calculate for each step. Use Ger-
man silver wire and see table of resistances
in August, 1909, issue. See also answer
to W. J. S. in this issue. Would advise
you to construct a small transformer as de-
scribed in our Sept., 1909, issue, and carry
out numerous taps from the secondary for
various voltages.

Electric Gas Lighting
Question.-Please give a diagram of an electric

gas lighting outfit and explain.-N. L., Iowa City,
Ia.

Answer.-Referring ,to the diagram a
spark coil (C) is used to give a good spark.
This coil consists of an iron core inch in
diameter and eight inches long made up of

CF/L/^/C,

GAS -LIGHTING CIRCUIT

soft iron wires. Wind on five layers of No.
18 wire and connect as shown. When the
pendant is pulled the gas is turned on, (K)
making contact with the wire tip opposite.
A spring brings (K) back and at the break
a spark occurs. The gas pipe forms part
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of the circuit. A second pull of the pendant
turns the gas off. Five or six cells of battery
are necessary. Rubber covered wire is ad-
vised for use on the circuit when the gas
piping is not made a part of it. The under-
writers' rule reads "Electric gas lighting,
unless it is the frictional system, must not
be used on the same fixture with the electric
light." This rule does not apply to gas
fixtures only. In general, however, it may
be said that electric gas lighting systems are
a constant source of trouble unless taken
care of.

Leyden Jar
Questions.-(A) How can a Leyden jar be

charged? (B) Do Leyden jars have to be con-
structed so that air cannot get inside?-O. W.,
Carthage, Mo.

Answers.-(A) Static electricity is used
in charging a Leyden jar and is produced
by a static machine in medical practice.
The old way was by the use of the frictional
machine.

(B) No. Further, Franklin found that
the charge in a Leyden jar is not on the tin-
foil, but on the glass, and he proved it by
making coatings that could be separated
from the jar after the latter had been charged.
He found the coatings held very little elec-
tricity which was neutralized and the coat-
ings replaced. The jar was now found
to have the charge, having held it on the
glass, so his conclusions were that the tinfoil
or coatings served merely to distribute the
charge.

Telegraph and Telephone Instruments on
Grounded Line

Question.-Have just installed a grounded tele-
graph line, one block long. I also have one full
equipped telephone set and an extra receiver. (A)
Can I operate a pair of telephones and the tele-
graph instruments simultaneously? (B) Is an in-
duction coil necessary to fit out a second telephone
instrument to transmit that far?-S. H. B., Joliet,
Ill.

Answers.-(A) You cannot operate ;..r.
instruments simultaneously on a single
grounded line without elaborate and expen-
sive apparatus. If you wish to use them
at the same time you will have to provide
a metallic circuit and connect as shown in
answer to T. G. in the October 1909 issue.
However, for such a short length it would
be more practical to operate the sets sepa-
rately if you run an extra wire. You can
arrange a simple switch at each end of your
grounded line so as to use either the tele-

phone or telegraph instruments but not at
the same time.

(B) An induction coil is not necessary.
Simply connect a receiver and transmitter
in series with a battery. You can talk into
the receiver and leave off the transmitter if
you wish but that is rather inconvenient.

Exciting Generator Fields
Questions.-(A) Please explain how to excite the

fields of a D. C. generator in case they lose their
magnetism. (B) If the fields become reversed how
would you excite them in the other direction? (C)
I have only one generator and no chance to con-
nect to other source of current. What can I use
as a source of energy?-E. C. M., Dayton, Ohio.

Answers.-(A) If your machine is com-
pound -wound it may be made to pick up by
disconnecting the' shunt coils, and short-
circuiting the generator through a small fuse.
A machine may sometimes be made to build
up a field by short-circuiting the armature
by holding a copper wire across the brushes,
or by rocking the brushes back from their
neutral position.

(B) Reverse the field terminal connections.
(C) Other means not being available use

several cells of ordinary battery. If this
fails, connect the fields so as to obtain the
least possible resistance, put them in series
with the armature through a small fuse, and
speed the armature up above its normal
rate.

Gravity Battery; Battery Motor
Questions.-(A) Will one cell of gravity battery

such as telegraph companies use run a battery
motor? (B)How many gravity cells will I need to
run a r5 -volt battery motor? (C) What size wir>
and how much do I need for the field coil on su'.h
a motor? (D) What size and how much wire do
I need on the armature?-L. M., Plainfield, Ill.

Answers.-(A) Yes, if the cell is in good
condition, and the motor requires only one
volt and one -quarter of an ampere of cur-
rent. For continuous work the above fig-
ures are the most economical output of a
gravity cell.

(B) It will depend upon the current re-
quired by the motor. Fifteen cells in series
will furnish one -quarter of an ampere at
fifteen volts, but if the motor is wound to
require say one ampere, then four sets of
fifteen cells in series would be required.

(C) and (D) Assuming that your motor
is bipolar and requires fifteen volts and
one ampere to run it use two ounces of No.
26 wire on the armature, and ten ounces
of No. 26 on the field magnets.



Notes on Patent Infringement
By OBED C. BILLMAN, LL B., M. L P.

Of Patents for Combinations; of Patents for Compositions of Matter

Of Patents for Combinations-In General.
-A combination which substantially em-
bodies the principle of a prior patented
combination and employs all the elements
thereof for the accomplishment of the same
result, in the same manner, is an infringe-
ment, notwithstanding formal or colorable
changes.-Lake Shore, etc., R. Co. v.
National Car Brake Shoe Co. Iro U. S. 229;
Heaton Peninsular Button Fastener Co. v.
Elliott Button Fastener Co., 58 Fed. Rep.
220. This rule, however, is subject to the
limitation that a patent which is limited to
be a specific combination or arrangement of
old elements is not infringed by a different
combination or arrangement of the same
elements.-Seymour v. Osborne, II Wall
(U. S.) 516; Lalance, etc., Mfg. Co. v.
Haberman Mfg. Co., S4 Fed. Rep. 517. In
any event, a substantially different combina-
tion as one which differs substantially in
construction, mode of operation, and result
does not infringe.-Adams Electric R. Co.
v. Lindell R. Co. (C. C. A.) 77 Fed. Rep.
432; Electric Railroad Signal Co. v. Hall
Railroad Signal Co. 114 U. S. 1o2; Smith
v. Fay, 6 Fish. Pat. Cas. 446, 22 Fed. Rep.
Cas. No. 13,045.

Use of Part of Combination.-When Pat-
ent Covers Combination Only.-When a
patent is sustainable only as for a combina-
tion of elements or ingredients, either be-
cause the invention consists merely of a new
combination of old parts or because the
patentee claimed the combination and
nothing more as his invention, it is not in-
fringed by a subsequent combination which
omits one or more elements essential to the
integrity of the patented combination or
claimed by the patentee as material, with-
out substituting known equivalents therefor,
even though the later combination produces
the same result.-Smith v. Fay, 6 Fish.
Pat. Cas. 446, 22 Fed. Cas. No. 13,045;
Dudley E. Jones Co. v. Munger National
Hollow Brake -Beam Co. v. Interchangeable
Brake Beam Co. (C. C. A.) 106 Fed. Rep.
693. The omission of an element claimed as
material avoids the charge of infringement,
even though it is in fact immaterial or un-

nessary.-Consolidated Roller Mill Co. v.
Coombes, 39 Fed. Rep. 25; Kinzel v. Lut-
trell Brick Co. (C. C. A.) 67 Fed. Rep. 926,
but the omission of an immaterial element
ngt claimed as material does not.-Mast v.
Dempster Mill Mfg. Co. (C. C. A.) 92 Fed.
Rep. 327.

When Patent Covers Specific Devices Only.
-When a part of a combination is new, and
is claimed by the patentee as his invention,
aside from his claim of the combination, its
use without the rest of the combination is an
infringement.-Moody v. Fisks, 2 Mason
(U. S.) 112 17 Fed. Cas. No. 9, 745; Adair v.
Thayer, 4 Fed. Rep. 441

Substitution of Equivalent.-A patent for
a combination is infringed by the use of some
of the elements of the combination, and the
substitution of known equivalents for those
omitted.-National Cash Register Co. v.
Boston Cash Indicator, etc. Co. 156 U. S.
5oz; Standard Folding Bed Co. v. Osgood
(C. C. A.) 58 Fed. Rep. 583. But infringe-
ment is avoided when the elements sub-
stituted for the omitted elements are sub-
stantially different or are new, or, if old,
were not known at the date of the patent
as proper substitutes for the omitted ele-
ments.-Bavey Pegging Machine Co. v.
Prouty (C. C. A.) 107 Fed. Rep. 5o5;
Fuller v. Yentser, 94 U. S. 288; Webster v.
New Brunswick Carpet Co., , B. & A. Pat.
Cas. 84.

Of Patents for Compositions of Matter.-
In General.-A patent for a composition
of matter is infringed by a subsequent
composition which is  substantially simi-
lar-that is, which contains substantially
the same ingredients operating in the same
manner, and accomplishing the same result-
even though it may be slightly or colorably
different.-Matthews v. Skates, 356 r Fish
Pat. Cas. 6oz, 16 Fed. Cas. No. 9,291;
Ready Roofing Co. v. Taylor, 15 Blatchf,
(U. S.) 95, 20 Fed. Cas. No. 11,613. But
where the differences are substantial, there
is no infringement. Goodyear v. Berry, a
Bond (U. S.) 189, 3 Fish Pat. Cas. 439, to
Fed. Cas. No. 5,566.

Omission of Ingredients and Substitution
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of Equivalents.-A composition which omits
one or more of the essential ingredients of
the patented composition does not infringe.
-Smith v. Murray 27 Fed. Rep. 69; Otley
v. Watkins, 36 Fed. Rep. 323, unless it con-
tains known equivalents for the omitted ele-
ments.-Goodyear v. Central R. Co. 2 Wall,
Jr., (C. C.) 356, 10 Fed. Cas. No. 5,563;
Holliday v. Schulze -Berge 78 Fed. Rep. 493.

Response to Test of Identity.-When a
composition responds to the tests of identity
prescribed by the patent, it is prima facie an
infringement.-Holliday v. Schulze -Berge,
78 Fed. Rep. 493 but when it fails to
respond to such tests the presumption is that
there is no infringement.-Matheson v.
Campbell, (C. C. A.) 78 Fed. Rep. 91o.

SLIDE RULE FOR MATHEMATICAL CALCULATIONS.

One of the most valuable instruments ever
devised to solve mathematical problems me-
chanically is the slide rule. All engineers
are familiar with the slide rule and its labor-
saving possibilities, not so the layman,
although he may have computations to make
in which the slide rule would be invaluable
to him if he were to use it. There are various
forms of slide rules which are in reality
graphical and easily handled logarithm
tables. You can multiply, divide, extract

invaluable as a quick and accurate check fo r
running through previously computed prob-
lems. It saves hours of time and thousands
of figures. The illustration shows in a very
rough way the general appearance of a slide
rule. The common length is io inches and
with a ten inch rule the calculations are cor-
rect to the third place. That is, suppose you
obtained a slide rule result of 798,264. You
would be absolutely certain that the first
three digits, 798, were correct. The next
three, however, would be in doubt because
the human eye could not read accurately
enough in making the interpolations without
the aid of a microscope, to be sure of the last
three figures.

George W. Richardson, 4212 24th Place,
Chicago, Ill., is the inventor and maker of
a new and simplified slide rule by which it
is possible to make almost any common
mathematical computation and is especially
designed for the solution of practical every-
day problems. With this rule is included
a complete instruction book and sample
problems. The book contains 25 pages.
Book and rule sell for $1.5o.

IGNITION, TIMING AND VALVE SETTING. By
Thomas H. Russell. Chicago: The Charles
C. Thompson Company (Not Inc.). nog.
233 pages with 71 illustrations. Price, flexible
leather, $I.5o, cloth $x.00.
Ignition troubles are the worst that the

automobilist runs up against. To learn
what to do in case of ignition troubles it is
imperative to learn something definite about
the principles of an ignition system used on

SLIDE RULE

the square and cube roots of numbers, do
examples in proportion, reduce gallons to
cubic inches, meters to feet, and scores of
other things, all by a few simple manipula-
tions of the sliding rule. As you become
proficient in its use you are able to multiply
long strings of numbers, divide by other num-
bers, if desired, as fast as the slide can be
run back and forth for the various settings,
the final result being read at a glance at the
end of all the operations. This makes it

a car. The object of this treatise is to
equip the reader with such knowledge of the
ignition system as will enable him to go
ahead intelligently and diagnose the trouble
and treat it. If you follow the teachings
of this work it will go a long way toward
stripping the ignition bogey of its terrors.
The mere consciousness that you understand
the principles and construction of ignition
apparatus will add immensely to your com-
fort on the road.

41
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Announcement is made by the executive
committee of the National,;,Electric Light

Association that the next
National annual convention will beElectric Light held in St. Louis May28Convention z 3

with headquarters at the
Coliseum. The convention will mark the
25th anniversary of the association, and there
is every indication that it will be unusually
successful. There has been an extraordi-
nary growth in membership since the last
convention, and it is believed that record
numbers will be reached upon this occasion.
Active measures are already being taken in
St. Louis by local interests to give the
Association a true southern welcome. Full
particulars may be obtained from T. C.
Martin, Executive Secretary, 29 West Thirty-
ninth street, New York, N. Y.

What won't a man do these days to try
and make a little money? One of the most

audacious schemes to come
A Burlesque to light recently is that of an
on Electricity agency in Walla Walla, Wash.,

which sells a set of pamphlets
called "Allen's Political Essays," written
by one John Bateman Allen, covering such
subjects as "Electric Power," "Telephones,"
"Secret Societies," "Conservation," "Fi-
nancial Situation," etc. We are told that
these pamphlets are being quite widely cir-
culated through the West and if they are all
of the ridiculous nature of the one on
"Electric Power," which we have before us,
the West does not profit by such circulation.

As there is absolutely no connection be-
tween the author's statements, we feel at
liberty to quote a few paragraphs selected at
random which speak for themselves and his
lack of any knowledge of his subject.

"Influenza and la grippe seem to have
3 come to this country identically with the

advent of gas and electricity."
"One will notice that the seasons are much

earlier where there is a heavy electrical
transmission and consequential air evapora-
tion. Later in the Spring when the effect
is counteracted by equinoctial changes and

spring rains, the early summer is noticeably
backward."

If it wasn't for poor old Electricity and a
few other things early summer would not be
backward, according to Mr. Bateman.

Here's another rich one: "Winds come
from vacuums in the air caused by heat and
electrical action. Artificial electricity, in
some degree, causes the same effect, hence so
many storms, attendant fogs and accompany-
ing rains that often come in the form of a
deluge and run off as surface water to the
detriment of the soil, which it does not
permeate but helps to wash away. The
fact that the top soil is usually dust from
previous electrical action facilitates this
erosion."

A versatile thing is Electricity, isn't it?
One day makes everything dry and dusty
and the next causes disastrous deluges.

"The increase in ptomaine and mineral
poisoning from metal leached canned goods
and cooking utensils has been enormous."
He just threw this in as a filler between two
long paragraphs without further comment.
Evidently forgot to add that such poisoning
is more frequent "during heavy electrical
transmission."

Just one more-"This superabundant
electrization radiates throughout contiguous
territory, and, aided by the aforesaid mind -
reading psychics is used for every purpose,
from intimidating public servants to finding
where a man keeps his valuables." Here's
a suggestion for you, Mr. Central Station
Manager. Don't worry about line losses
any more but turn them into a useful by-
product and do a high class, psychic burglar-
izing business.

To those having only the most elementary
knowledge of electricity and its operation
statements such as the foregoing are of
course only laughable and need no refuta-
tion. There are others, however, who have
made no study of the laws underlying elec-
trical phenomena who might be inclined to
believe some of this stuff. To them we
hold forth the warning-"Don't let him
tease you."



SHORT CIRCUITS
A,certain'prominent English Jurist was transferred

from the chancery court to the admiralty court rather
unexpectedly. While conversant with English law
to a surprisfng;'degree, this gentleman had spent_little
time in marine law, and was rather dubious as to,;his
ability .to cope with ,the duties of his new office.
tit His colleagues in recognition of occasion, gave
him a dinner, after which he was called upon for an
address. He made a long and serious speech, which
embraced about everything, from free trade to Eng-
land's foreign policy. Then, pausing a moment, he
glanced round the crowded room and said.

"Gentlemen, in closing, I can think of no better
words than the lines of Tennyson:

And may there be no moaning of the bar
When I put out to sea.""

In one of the leading cities of the Middle West a
high church dignitary is obsessed with the monomania
that one of his legs is gradually becoming petrified.
To test its condition he pinches it at frequent intervals.
At a dinner party of men and women he made the
usual test after the soup and became greatly excited
to find that he felt no sensation from a most vigorous
pinch.

It has come, it has come!" he cried in alarm; "at
last my leg is completely petrified!"

The matron sitting next to him whispered hoarsely:
Excuse me; it is not petrified and it is not yours."

*
Small Girl: Why doesn't baby talk father?
Father: He can't talk yet, dear. Young babies

lever do.
Small Girl: Oh, yes they do. Job did. Nurse

read to me out of the bible how Job cursed the day
he was born!

The fair young debutante was surrounded by an ad-
miring crowd of officers at the colonel's ball. Mama
was standing near by, smiling complacently at her
daughter's social success. The discussion was over
the quarrel of the day before between two brother
officers.

"What was the cants -Unit" asked the fair de-
butante.

Maud!" exclaimed mama, in a shocked voice;
"how often have I told you to say stomach?"

"I want to know," cried the irate visitor "whether
that item of yours in regard to me is an intentional
slur or merely editorial stupidity?"

"What are you talking about, my dear sir, and who
are you?" asked the editor.

I'm Dr. IiWiam, and I refer to your announcement
of the sudden illness of the Honorable John Jones in
whichHilliam

has been c'Mr.alldnin
Is in great danger.

Jones,

"How realistic your painting is! It fairly makes
my mouth water!"

A sunset makes your mouth water?"
"Oh, it is a sunset, is it?" I thought it was a fried

egg."

A young cadet was complaining of the tight flt:ot
his uniform.

' Why, father," he declared, "the collar presses my
Adam's apple so hard that I can taste cider!"

Papa was about to apply the strap.
"Father," said Willie, gently but firmly, "unless

that instrument of chastisement has been properly
sterilized I must protest."

The old man gasped.
"Moreover," continued Willie, "the germs that

might be released by the violent impact of leather upon
a porous textile fabric but lately exposed to the dust
of the streets would be likely to affect you deleteri-
ously."

The strap fell from a nerveless hand, and Willie
flitted.

"Can you keep anything on your stomach?" the
ship s doctor asked.

No, sir," he returned feebly, "nothing but my
hand."

Ticket-Seller-How many?
Absent -Minded Student-Two standing rooms-

together.
*

The Bull Pup-How did you lose your tail, old
man?

The Yellow Cur-In a trolley accident.
,The Bull Pup-Do you miss it much?
The Yellow Cur-Not as much as the boys do who

used to tie tin cans to It.

A gentleman took a friend to an opera. The music,
grand as it was, sounded a little noisy, more especially
when the bang of drums and the crash of the cymbals
occurred at intervals. But the friend's face remained
unmoved.

Gentleman-"Doesn't this glorious volume of sound
affect you?"

"Oh, not in the least!" was the calm reply. "You
forget I am a boilermaker."

One cold, winter morning a man of tall and angular
build was walking down a steep hill at a quick pace.
A piece of ice under the snow caused him to lose con-
trol of his feet. He began to slide and was unable to
stop.

At a crossing half -way down he encountered a large
heavy woman. The meeting was sudden, and before
either realized it a collision ensued and both were slid-
ing down hill, the thin man underneath, the fat woman
on top.

When the bottom was reached and the woman was
trying to recover her breath and her feet, these taint
words were borne to her ear:

"Pardon me, madam, but you will have to get off
here. This is as far as I go.

4
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iEIECTItICAI. DEFINITIONS
Below are defined a few of the most common electrical terms. They are reprinted
from month to month and will be of assistance in understanding the magazine text

Accumulator.-See secondary battery.
Alternating Current.-That form of electric

current the direction of flow of which reverses a given
number of times per second.

Ammeter.-An instrument for measuring electric
current.

Ampere.-Unit of current. It is the quantity
of electricity which will flow through a resistance of
one ohm under a potential of one volt. The inter-
national ampere is the current which, under specified
conditions, will deposit .001118 gram of silver per
second when passed through a solution of nitrate of
silver in water.

Ampere Hour.-Quantity of electricity passed by
a current of one ampere flowing for one hour.

Anode.-The positive terminal in a broken metallic
circuit; the terminal connected to the carbon plate
of a battery.

Armature.-That part of a dynamo or motor
which carries the wires that are rotated in the magnetic
field.

Brush.-The collector on a dynamo or motor
which slides over the commutator or collector rings.
'Bus Bars.-The heavy copper bars to which

dynamo leads are connected and to which the out-
going lines, measuring instruments, etc., are con-
nected.

Buzzer.-An electric alarm similar to an electric
bell,, except that the vibrating member makes a
buzzing sound instead of ringing a bell.

Candle Power.-Amount of light given off by
a standard candle. The legal English and standard
American candle is a sperm candle burning two grains
a minute.

Capacity, Electric.-Relative ability of a con-
ductor or system to retain an electric charge.

Charge.-The quantity of electricity present on
the surface of a bodyor conductor.

Choking Coil.oil of high self-inductance which
retards the flow of alternating current. See self-
inductance.

Circuit.-Conducting path for electric current.
Circuit-breaker.-Appai,ratus for automatically

opening a circuit.
Collector Rings.-The copper rings on an alter-

nating current dynamo or motor which are connected
to the armature wires and over which the brushes
slide.

Commutator.-A device on a dynamo shaft for
gathering the circuit from the various coils of the
armature and sending it out over the line as direct
current. On amotor it takes current from the line
and passes it on to the armature coils.

Condenser.-Apparatus for storing up electro-
static charges.

Cut -out. --Appliance for removing any apparatus
from a circuit.

Cycle. -Full period of alternation of an alternating
current circuit.

Dielectric.-A non-conductor.
Dimmer.-Resistance device for regulating the

intensity of illumination of electric incandescent
lamps. Used largely in theaters.

Direct Current.-Current flowing continuously
in one direction.

Dry Battery.-A form of open circuit battery in
which the solutions are made practically solid by ad-
dition of glue jelly, gelatinous silica, etc.

Electrode.-Terminal of an open electric circuit.
Electromotive Force.-Potential difference caus-

ing current to flow.
Electrolysis.-Separation of a chemical compound

into its elements by the action of the electric current.
Electromagnet.-A mass of iron which is mag-

netized by passage of current through a coil of wire
wound around the mass but insulated therefrom.

Farad.-Unit of electric capacity.
Feeder.-A copper lead from a central station to

some center of distribution.
Field of Force.-The space in the neighborhood of

an attracting or repelling mass such as a magnet or
a wire carrying current.

Fuse.-A short place of conducting material of
low melting point which is inserted in a circuit and
which will melt and open the circuit when the current
reaches a certain value.

Generator.-A dynamo.
Inductance.-The property of an electric circuit

by virtue of which lines of force are developed around
it.

Insulator.-Any substance impervious to the
passage of electricity.

Kilowatt. -1,000 watts. (See watt.)
Kilowatt-hour.-One thousand watt hours.
Leyden Jar.-Form of static condenser which

will store up static electricity.
Lightning Arrester.-Device which will permit

the high -voltage lightning current to pass to earth.
but will not allow the low voltage current of the line
to escape.

Motor-dynamo.-Motor and dynamo on the same
shaft for changing alternating current to direct and
vice versa, or changing current of high voltage and
low current strength to current of low voltage and
high current strength and vice versa.

Multiple.-Term expressing the connection of
several pieces of electric apparatus in parallel with each
other.

Neutral Wire. --Central wire in a three -wire dis-
tribution system.

Ohm.-The unit of resistance. It is arbitarily
taken as the resistance of a column of mercury one
square millimeter in cross sectional area and 106
centimeters in height.

Parallel Circuits.-Two or more conductors
starting at. a common point and ending at another
common point.

Polarization.-The depriving of a voltaic cell of
its proper electromotive force.

Potential.-Voltage.
Resistance.-The quality of an electrical conduc-

tor by virtue of which it opposes the passage of an
electric current. The unit of resistance is the ohm.

Rheostat.-Resistance device for regulating the
strength of current.

Rotary Converter.-Machine for changing high -
potential current to low potential or vice versa.

Secondary Battery.-A battery whose positive
and negative electrodes are deposited by current
from a separate source of electricity.

Self-inductance.-Tendency of current flowing
in a single wire wound in the form of a spiral to react
upon itself and produce a retarding effect similar
to inertia in matter.

Series.-Arranged in succession, as opposed to
parallel or multiple arrangement.

Series Motor.-Motor whose field windings are
in series with the armature.

Shunt.-A by-path in a circuit which is in parallel
with the main circuit.

Shunt Motor.-Motor whose field windings are
in parallel or shunt with the armature.

Solenoid.-An electrical conductor wound in a
spiral and forming a tube.

Spark-gap.-Open space between the two elec-
trodes of a spark coil or resonator.

Storage Battery.-See secondary battery.
Thermostat.-Instrument which when heated,

closes an electric circuit.
Transformer.-A device for s'tepping-up or step-

ping -down alternating current from low to high or
high to low voltage respectively.

Volt.-Unit of electromotive force or potential.
It is the electromotive force which, if steadily applied
to a conductor whose resistance is one ohm, will
produce a current of one ampere.

Volt Meter.-Instrument for measuring voltage.
Watt.-Unit representing the rate of work of

electrical energy. It is the rate of work of one ampere
flowing under a potential of one volt. Seven hun-
dred and forty-six watts represent one electrical horse
power.

Watt-hour.-Electrical unit of work. Represents
work done by one watt expended for one hour.
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VIBRATION IS LIFE!
Read What Others Say
Here are a few of the hundreds of unsolicited

estimonials from people who have used the
White Cross Electric Vibrator and know what it
has done. It will do the samo for you.

PARALYSIS TREATED BY VIBRATION
Upon the request of my sister, who urged me to use her great

Electric Vibrator on my son when I was thoroughly hopeless of
his cure from physicians' treatment, I write you this recom-
mendation. My eon is 16 years old, and eight months ago be-
came paralyzed from the after-effects of diphtheria. He was
so badly afflicted that his arms and limbs were twisted out of
shape and was confined, all doubled up, in his bed. Medicine
and attention did no good, and 1,had become discouraged in all
ways. - After treating first his spine at the base and then his
limbs with your vibrator he felt such relief that I kept up the
treatment regularly, with the result that we soon had him
around in a wheel chair. Next he was going around on
crutches, and now, after three months' treatment, he is going
around with a cane and will soon be entirely cured.

3I221IndianalAve., Chicago. MRS. C. KNIGHT.

WHAT A DOCTOR SAYS
I have received your Vibrator, and to say that I am well

pleased with it is not enough. I wish I could tell every physi-
cian just how had he needs one In his office. I am sure he
would not hesitate to place his order for one at once.

Longmont, Colo. DR. W. H. EASTER.

VIBRATOR BEST POR RHEUMATISM
My husbvnd uses your vibrator for rheumatism and says he

never had anything so good in all his experience. I would not
he without it myself, no I find it is good to relieve stomach
pains, back ache, and besides 1 continually use it for face
massage. I used to go down town for that, while now I save
the money and the time, besides being comfortable in my own
home. MRS. S. H. BROWN.

2935 Vernon Ave., Chicago. Ill.

Here is a Picture of the wonderful
WHITE CROSS ELECTRIC VIBRATOR,
the only vibrator in the world which ci,urbines the three pleat
forces of Vibration. Galvanic and Faradic Electricity. This is
the very same machine which has cured thousands of cams
which had been given up by the best physicians as Incurable.
(toad the letters above, then send the free coupon at once.

The secret of the ages has been discovered id
Vibration.

Great scientists tell us that we owe not only our
health but even our very life to this wonderful force.

Vibration gives life and vigor, strength and joy
to everyone.

Vibration is the most marvelous curative agent known. It is the rem-
edy provided by Nature for all illness and disease. It cures like magic.
Simple, sure and inexpensive-it banishes drugs and doctors forever.

The White Cross
Electric Vibrator
On Free Trial!
This wonderful instrument gives you the three
greatest natural curative forces in the world-
Vibration, Faradic and Galvanic electricity.

.4111...Wewant to prove to you at our expense what the great
White Cross Electric Vibrator wilt do for you. We want you
to actually feel its invigorating, health -giving thrill coursing
through your own body. Wewant you
to see for yourself how quickly it re
moves pains and aches-how marvel-
ously it cures. We take all the risk.

Cures These
Diseases

Rheumatism, Headache,
Backache, Constipation,
Kidney Disease, Lumbago,
Catarrh, Scalp Diseases,
Skin Diseases. Deafness,
Weak Eyes. General Debil-
ity, Nervousness.

A Vibrating Chair Free
With tho White Cross Vibrator you can make a

perfect vibrating chair out of any chair. Achair
which will give you the same results as the kind
used in the biggest hospitals and sanitari-
ums. You cannot do this with any other vibra-
tor in the world. Swedish Movement right
In your own home. You can give yourself the
very same treatments for which specialists and
sanitariums charge from $2.00 to $3.10 each.
The nervous, irritable, worn-out man or woman
will obtain quicker and more permanent benefit
from a few minutes each day in the vibrating
chair than from hundreds of dollars worth of
medicines.

This Valuable Book, "Health
and Beauty," NOW
SENT FREE This ssonderful

book describes
the human body in health and disease so
plainly and clearly that anyone can un-

derstand. It belle how to get healthy and
beautiful and how to keep so. This book

tells you what vibration will do for you and
how you can get the Whiteh Cross Elec-
tric Vibrator sent right to your home
for an actual free trial.

SIGN this COUPON
Get this valuable free book at once. No matter how

hi:i'il by you may lie now, the time will come when you
will need this book badly. It may save your

life or the life ofeome of your loved
ones. Learn all about our offer /4
the most astounding and generousts LINDSTROMoffer ever made. Don't wait.
Don't delay. Sign the coupon
NOWT SMITH CO.,
LINDSTROM /p
SMITH CO., 4.
263 LaSalle Street, J

Dept. 140s pt0

CHICAGO, /

Name ..............................
it , dll,ll,. ,4y

Address.:... ....... ....... ............. .

253 La Salle St..
Dept. 1403

CHICAGO, ILL.
Without obligations on me please

send me free your special re-
duced price offer,free Book on Health

and Beauty, treatment of disease by
vibration and electricity, and complete

catalog.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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If This Should
Suppose on going to work to -morrow you found the place closed, and yourself out of a

position. What would you do? Would you be compelled to take your chance with the army
of unemployed, or would the fact of your being an expert in some special line of work assure
you ready and lucrative employment?

If you are not an expert, and therefore obliged to trust to luck rather than to a salary -raising
ability, mark the attached coupon and learn how the International Correspondence Schools of
Scranton can put you in line for a position where the work will be congenial, the pay good
and promotion certain.

Thousands of men who to -day fill good positions owe their success in life to the I. C. S.
The I. C. S. trained these men at home, without requiring them to give up work or spend a
cent for books. Mark the Coupon.

Stories which Prove
I started my Course when I was a dynamo tender.

The knowledge I gained has enabled me to steadily
advance my position and I am now Chief Electrical
Engineer in the L. I. State Hospital and have in-
creased my earnings zoo per cent.

HERBERT B. BRAND,
L. I. State Hospital,

- Brooklyn, N. Y.

I was a carpenter in a planing mill when I be-
came an I. C. S. student. I am now a Mechanical
Draftsman with the Ledgewood Manufacturing
Company and have increased my earnings goo per
cent. In my opinion your Schools have attained
an unparalleled degree of efficiency.

ARTHUR RAMSAY,
So Joralemon St.,

Brooklyn, N. Y.

I enrolled for my I. C. S. Course when I was an
apprentice in a tin shop. I am at present Senior
Partner in a plumbing, heating and electrical es-

) tablishment. My income now amounts to twenty
times what it did when I enrolled. No ambitious
man who desires to advance can afford to go with-
out a Course in your Schools.

E. J. YOUNG,
P. O. Box X, Calgary, Can.

When working as a bookkeeper I enrolled for
a Course in the I. C. S. I am now au Architect in
business for myself and have very greatly increased
my earnings. I think your system of training is a
most excellent one.

War. P. ENDEBROCH,
124 Jackson St.,
Trenton, N. J.

My I. C. S. Course has been of great advantage
to me. When I enrolled I was employed as a line-
man by the Western Union Telegraph Co., and I am
now Superintendent of Maintenance for the North
Eastern Telegraph Company of Portland, and my
salaryhas been increased about seventy-five per cent.

O. S. BOWEN,
30 Kedder St.,

Portland, Me.

I was working as a carpenter when I enrolled
for my Course in the I. C. S. I am now Contractor
in business for myself and have very materially
increased my earnings. I recommend the I. C. S.
to any ambitious tradesman.

W. H. ALLEN,
Cor. of East Wire and Julia Sts.,

Baton Rouge, La.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Happen to YOU
The I. C. S. method of training is second to none in the world. The instructors are all

practical experts who have made their mark in their respective fields of labor. An I. C. S. Course
includes nothing of an unnecessary nature. Everything is simplified-enabling the student to
qualify quickly and surely, and at a mere fraction of the cost of an expensive college course.
So long as you can read and write an I. C. S. Course is open to you.

Mark the coupon. Doing so places you under no obligation to spend a cent. The coupon
will bring you the very advice you have been looking for-advice that will enable you to see
your way clearly where now you are groping in the dark. Mark the coupon NOW.

The following testimonials tell the story of I. C. S. help. On an average 300 students
every month VOLUNTARILY report advancement as the direct result of I. C. S. training.
During November the number was 302. To have your salary raised, MARK THE COUPON.

Lc. S. Training Pays
While employed as workman in a sash and (loor fac-

tory at $1.50 per day I took out a Course in the I. C. S.
This Course has been of great benefit to me and has enabled
me to advance my position to that of Draftsman and to
more than double my earnings. Your Schools certainly
afford a fine opportunity for ambitious workingmen to
advance.

CHAS. T. BRASFIELD,
Natchez, Miss.

I am of Polish birth and carne to the United States
about 15 years ago. I had a common education at home,
but had not studied English at all. The I. C. S. is certainly
all that can be desired by any student. It showed me how
to become a Contractor and bow to increase my salary
about goo per cent. I have nothing but good to say about
your Schools.

ANTHONY BURRY,
I103 Front St.,

Ft. Worth, Texas.

Through the excellence of the instruction I received
from my I. C. S. Course I have been immeasurably benefited
in advancing my position from that of coal passer to that
of Electrician and Foreman of the Boiler Room and my
earnings are now double what they were when I enrolled.

Ii. FAIRFIELD,
Box 365, Keyosha, Wis.

SALARYR,4/S/NG COUPON

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 1102 Scranton, Pa.

Please explaln,withoutfurther obligation on my part, how
I man qualify for employment or advancement in the position
before which I have marked X

Bookkeeper
Stenographer
Adrertlse oleo Writer
Show Card Writer
Window Trimmer
Commercial Law
Illustrator
Civil Service
Chemist
Textile Mill Supt.
Electrician
Elec. Engineer

Meehan. Draughtsman
Telephone Engineer
Elec. Lighting Supt.
Mesh. Engineer
Plumber it Steam Fitter
Stationary Engineer
Civil Engineer
Building Contractor
Arehitee'I Draughtemaa
Archlleet
Structural Engineer
Banking
Mining Engineer

Name

Street and

City State

For our Mutual Advantage mention Popular Meet -deity when writing to Advertisers.
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The Perfect Light
To the anÚn who wants the best of everything in his

home, there is but one light

THE COLUMBIA MAZDA
This new lamp gives a brilliant, mellow glow like
"bottled sunlight," and is the finishing touch to the
perfect home. It also is

The Cheapest Electric Light

because this wonderful lamp gives twice as much
light for the same current as the old style carbon
incandescents with which we all are familiar.

The Columbia Mazda is one of the most remark-
able of recent electrical delevelopments. We sell
them in all sizes small lamps for the home, large
lamps for office, shop or store.

Come and allow us to demonstrate to you.

The
Columbia Incandescent Lamp Company

ESTABLISHED 1889

2115 Locust Street, ST. LOUIS, MO.
BRANCH OFFICES:

NFW YORK, 225 Fifth Avenue MINNEAPOLIS, 1044 Security Bank BuildingBOSTON 170 Purchase Street MEMPHIS, Randolph Building
P}.ILADELPHIA, 1221 Real Estate Trust Building DALLAS, 1501 Praetorian Building
CHICAGO, 264-270 Fifth Avenue SAN FRANCISCO, 155 New Montgomery Street

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY

Electric Coffee Percolator
The Quick," Clean, Convenient Way to

Make Uniformly Good Coffee
The utility of the Coffee Percolator and its attractive appearance

on the dining table make it one of the most popular of electric
appliances. No danger-no inconvenience; costs less to operate
than an alcohol lamp.

The following prices are on nickel finish percolators. Supplied
also in copper finish and- on special order-in silver finish.

11, Pints Size, 400 Watts, 106-115 Volts, $10.90
$ " 500 " 44 " 12.40
4 500 14.25

Add $1 for Express Charges

Electric Hot Water Cup
A Great Convenience For the Man

Who Shaves Himself
Just the turn of a switch and you have hot water in a minute

-no bother- right on the dressing table. The convenience of
the hot water cup, especially in summer, is quickly appreciated.

The cup is enameled with ornamental aluminum base,
attaching plugs and wire are furnished- apparatus ready for
use. Can be operated on an ordinary lighting circuit.

150 Watts, 95-125 Volts, Express paid, $2.75

Electric Chafing Dish

Electric Shop

At Once a Luxury and an
Economy for the Home

Convenient, cleanly, safe. Either pan
(food and water) can be quickly clamped
to the stove. Regulating switch gives three
degrees of heat - each steady and depend-
able. Free from danger incident to using
alcohol flame. Costs less to operate.

Pans are of heavy copper, double tin
lined and nickel plated.

3 -pint size, 6 -in. heater, 500 Watts,
$16.00

Add $1.00fori Express Charges
Others at Lower Prices

Michigan and Jackson Blvd.
CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Light Your Store or
Home Properly

_air The cost of electric light is very reasonable
now that we can supply the

11

.'- Sunbeam Mazda Lamps
i Two and one-half times the light of the old carbon
1 filament lamp-a soft, white, brilliant light that you

can read by for hours without hurting your eyes.

No other light can compare in quality, conve-
nience, safety or practical economy with electric
light, and no other lamp can compare with the

S UNB I AM
The lamps manufactured by this Company strictly comply with
the Standard of Quality set by the Engineering Department of
the National Electric Lamp Association, of which we are a member.

Sunbeam Incandescent Lamp Company
Established 1889

CHICAGO TORONTO NEW YORK

miie,;Thc/i*
COMPANY

GENERAL DISTRIBUTORS
New York Philadelphia Lo. Angel., Kan.. , City Denver Omaha
Chicago St. Louis Boston Pitt.burg Salt Lake City
San Francisco Seattle Cincinnati Minneapolis Atlanta Dallas

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Modern Home
is made more convenient and attractive by the use of the articles
shown below. Utility and low price are combined with excellent
design. You will find dozens of uses for them in your home.

The Dim-A-Lite L
saves electricity by turning
down the light. By pulling
the cord the light is reduced
to a low light desirable for
halls, bathrooms or the sick-
room. A further pull turns
the light completely out.
It cannot get out of order or
burn out. Screws into the
ordinary socket and uses
ordinary Edison lamp.

Gun Metal Finish $1.00
Brush Brass " $1.25

Federal
Shaving
Mirror

For men who shave themselves
Throws strong light on face below the eyes,
relieving the eyes of strain and making a quick
shave possible.
Price Complete - Each, $3.75

Buy of Your Dealer

Federal Couch Bracket
A portable reading lamp for table or desk. Can
be hooked over head of bed by adjustable handle
for reading at 'night. Handsomely finished in
antique brass.
Price Complete - Each, $4.50

Old Vienna Portable Electrolier
An artistic lamp which can be used on the table
or hung on the wall. Its graceful proportions
and lines make it harmonize with any furnish-
ings. Low priced and convenient.
Price Complete - Each, $3.15

or Write Us Direct

Federal Electric Company
Lake and Desplaines Sta., Chicago

For our Mutual Advantage mention Popular Electricity when writing Advertisers.
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CLASSIFIED ADVERTISING
Advertisements in the section of Popular Electricity, will cost 40 cents
a line, cash with order, and in order to secure proper classification
must be in this office the first of the month preceding date of issue

AGENTS

WANTED-BUYERS AND AGENTS TO SELL
our cement block, fence -post, brick -making machinery
and concrete mixer. Send for circulars and prices.
Address W. L. Keller Cement Block Machine Co.,
Kearney, Neb.

AGENTS-STAMP NAMES AND ADDRESSES
on key checks, name plates, watch fobs, hotel and
baggage checks; we supply blank stock and stamping
outfits; sample free. Hart Manufacturing Co., 8z
Guernsey St., Brooklyn, N. Y.

RELIABLE MEN AND WOMEN AGENTS
wanted to sell our specialty. Big money easily earned;
write today. Falls City Specialties Company, 209 E.
Jacob St., Louisville, Ky.

I'LL MAKE YOU AGENT IN YOUR TERRI-
tory for a product that sells on sight and turns over a
good profit to you. Write today. Dr. Miller, 1o99
Bushwick Ave., Brooklyn, N. Y.

AGENTS MAKE BIG MONEY SELLING OUR
new sign letters for office windows, store fronts and
glass signs. Any one can put them on. Write today
for a free sample and full particulars. Metallic Sign
Letter Co., 400 N. Clark St., Chicago, Ill.

ELECTRIC LIGHT COMPANIES EVERY -
where want men to sell electric current and appliances.
Learn the How and Why by reading SELLING ELEC-
TRICITY, published monthly at 94 Cortland St.,
New York-b.00 per year.

WONDERFUL INVENTION-CANCHESTER
Kerosene Incandescent Lamp burns with or without
mantle; 6 times brighter than electricity, gas, acety-
lene or gasoline at r-10 cost. Burner fits any lamp;
saves 75 per cent oil. No trimming wicks. $10
daily. Beware of imitations. Handsome outfit fur-
nished. Canchester Light Co. 26 State, Dept. P. E.
Chicago.

BOOKS

ELECTRICAL BOOKS. ALL SUBJECTS.
Write for our new illustrated book catalog. Free.
Popular Electricity Book Dept., Monadnock Block,
Chicago, Ill.

"HYPNOTISM'S WONDERS" FREE. ELEC-
science Institute, 6943 N. Clark, Chicago.

"THREE LITTLE BOOKS FOR LADIES,"
postpaid in plain cover, for 25c. (They tell you what
you want to know.) O. K. Pub. Co., Decatur, Ill.

HYDE'S TELEPHONE TROUBLES AND HOW
to find them, and manual of cost units, new edition.
Price, 25c. Hyde Pubs. Co., 183 5th St., Milwaukee,
Wis.

BUSINESS OPPORTUNITIES

MAKE MIRRORS AT HOME. BIG PROFITS
with little outlay. One 18x36 in. mirror, costs $2.00
to $5.00. You can silver a glass this size for 20C.
Send 5oc. in stamps or money order and we will send
you EXPLICIT DIRECTIONS how to do it; also
how to emboss, grind, foil, gold leaf, frost chip and
make imitation stained glass. How to transfer photos
on glass, bore holes in glass and cut skylights. George
L. Patterson & Co., Dept. 4, Brooksville, Ky.

YOU CAN MAKE FROM $200.00 TO $2500.00
in addition to your regular salary under our new salary
plan. Special opportunities for employees of elec-
trical concerns, telephone, telegraph, light and power
companies, etc. Particulars free on request. Circu-
ation Department, Popular Electricity, Chicago, Ill.

MESMERISM-MAGIC MONEY MAKER-
Lecturing, Healing, Stage Performances. Corre-
spondence Instruction. Everything furnished. Splen-
did book on "Personal Magnetism," 25c. "Hypno-
tism's Wonders" free. Elecscience Institutes, 6941
N. Clark, Chicago.

ATTENTION-OUR PROPOSITION OFFERS
you best chance you ever had for making easy money
and lots of it. Write for our salary plan. Most gen-
erous ever presented. Popular Electricity Publishing
Co., Monadnock Block, Chicago.

YOU CAN MAKE MONEY WITH MY 10 FOR -
mulas, zo. Money back it not satisfied. Hand Paste
formula free with order. A. G. Burdick, Rockville,
R. I.

EASY MONEY-LOTS OF IT, FOR OUR REP-
resentatives. Special opportunities for superintendents,
timekeeper and all employees of electrical concerns.
Salary and commission. Write for particulars. Popu-
lar Electricity Circulation Dept., Monadnock Block,
Chicago.

$3oo-DAILY MAIL-ORDER BUSINESS, Estab-
lished 1876. Easily conducted by anyone, anywhere.
Part cash, balance from business. Trial given. Prof
Anderson, 6949 N. Clark, Chicago.

RAPID CALCULATION BY "PRODUCTS OR
DIVIDENDS" beats any machine. Get free par-
ticulars and learn the system. G. A. Christensen,
Civil Engineer, Box 22-E, San Francisco, Cal.

START LEGITIMATE MAIL-ORDER MER-
cantile business of your own; possibilities unlimited;
cash orders, good profits; conducted by anyone. We
print your catalogs, supply everything; sell you mer-
chandise at wholesale, show you how, on small in-
vestment. Write for free booklet and sample catalog.
Central Supply Co., Kansas City, Mo.
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COINS AND STAMPS

FOREIGN STAMPS -9 DIF. JAPAN, 5C; jo
Australia 5c., 7 Africa 5c.; 25o mixed Foreign China,
Chili, etc., io c. 7o dif. Old U. S., worth $x.5o, only
roc. Stamps bought. H. J. Kleinman, 3643 N.
Marshall St., Philadelphia, Pa.

OLD COINS-$5.75 PAID FOR RARE DATE
1853 quarters. $10 for a cent. Keep all money dated
before r88o and send 20 cents at once for our New
Illustrated Coin Value Book. Size 4x7. It may mean
your fortune. C. F. Clarke & Co., L. B., 12 Le Roy,
N. Y.

ELECTRIC MATERIAL

DRY BATTERIES LENEWED BYi ANYONE
for 10 to 25c. per doz. Good as new. Formula $1.
Will send this month for 35c. FAIRMOUNT TELE-
PHONE CO., Leighton's Corners, N. H.

BUILD YOUR OWN STORAGE BATTERY.
We send complete parts packed with instructions to
make 6 volt 6o amp. Hr. battery for $5.o2. Send $1.00
with order balance $4.00. When goods are inspected.
Chicago Battery Parts Co., 2407 Winnimac Ave.,
Chicago, Ill.

FOR SALE

FOR SALE CHEAP, BELT DRIVEN AIR COM-
pressor, slide valve engine and two boilers. National
Can Co., Detroit, Mich.

FOR SALE-COMPLETE SET OF CASTINGS,
with blue prints of 3-4 h. p. gasoline stationary engine;
includes governor and timer, screws, etc. $10. Comet
Motor Works, r7 W. Madison St., Chicago, Ill.

LUBRICANTS, ASBESTOS, GRAPHITE AND
mica candles for loose pulleys and shaftings; no drip;
no dirt; economical. Swain Lubricator Co., 250 E.
Lake St., Chicago.

BEST VALUE EVER OFFERED FOR 25c-
Wireless Telegraphy Made Simple, by Victor H.
Laughter. Including also "Wireless Telephone Re-
ceivers," "Construction of a Wireless Telephone
Transformer," and "How to Make a Polarized Relay."
In plain English-fully illustrated and with codes and
diagrams. Edition limited-better order at once.
Popular Electricity Book Department, Monadnock
Block, Chicago, Ill.

HELP WANTED

WANTED: CENTRAL AND SUB -STATION
operators, prefer those who have had some technical
education and some previous experience. Applicants
must be 21 years of age or over and be willing to take
an apprenticeship course along above lines. Excellent
opportunities for advancement with large public service
corporation in middle west. State age, experience and
qualifications. Address C E-57, 1252 Monadnock
Blck, Chicago.

BIG PROFITS SELLING VULCAN FOUNTAIN
and Stylo Pens; well advertised; easy to sell; write for
catalogue showing liberal discounts. Ulrich & Co.,
27 Thames Street, New York.

HELP WANTED

PUBLIC SERVICE CORPORATION IN LARGE
city in middle west desires applications from meter
testers, meter inspectors, interior wiremen, and central
station construction men. State experience, salary
expected, and give references. Address C. E., 31, 1252
Monadnock Block, Chicago, Ill.

AGENTS-I POINT THE WAY TO SUCCESS
to any agent who will follow my course. I have shown
thousands how to make money. I can show YOU.
My goods and business methods have lifted mort-
gages, built homes and scattered prosperity every-
where. Write today for the "SAYMAN PLAN"
and FREE SAMPLES, 419 Sayman Bldg., St.
Louis, Mo.

MEN WANTED-TO PREPARE FOR NEXT
Railway Mail, Customs and Postoffice Examinations.
$600 to $2500 yearly. Salary twice monthly. Annual
vacations. Short hours. Steady work. Common
education sufficient. Country and city residents
equally eligible. Political influence unnecessary. Over
20,000 appointments every year. Write immediately
for schedule showing places and dates of examinations.
Preparation free. Franklin Institute, Dep't. P., 6o
Rochester, N. Y.

WANTED-l000 CHAUFFEURS AND REPAIR
Men. Our demand for automobile engineers exceeds
the supply; calls for men of intelligence and mechan-
ical bent, capable of commanding boo to $15o monthly
upon graduation. Resident courses $15-$50. Home
correspondence courses completed by practical road
and shop work at any of our branches or affiliated
schools, highly successful. Look This Up. Auto
Schools of America, 168o Michigan Ave., Chicago.

NO NEED TO BE WITHOUT MONEY. OUR
new plan gives you a chance to earn lots of money,
whether you have only a little spare time or wish to
devote all of your attention to our interest. Don't
wait, but write at once for our salary proposition.
Popular Electricity Publishing Co., Monadnock Block,
Chicago.

INSTRUCTIONS

ANYONE CAN RENEW OLD DRY BAT-
teries for 2c. Last long and good as new. Send 25c
for Complete Guaranteed Instructions; regular price
$x.00. Northern Supply Co., 3455 N. Hamilton,
Chicago.

MISCELLANEOUS

"HYPNOTISM'S WONDERS" FLEE. ELEC-
science Institute, 6945, N. Clark, Chicago.

MODELS MADE AND DEVELOPED BY FIRST
class mechanic. Reliable service given at moderate
price. Aristo Co., 2524 N. Halsted St., Chicago.

SKIDOO POCKET TRICK FREE-ILLUS-
trated magic catalogue free. Send 4c stamps. Magic
Dept. 17, 27o West 39th St., New York.

GUMMED LABELS -300o FOR $1.00 POST -
paid. Any size up to 13(2. Two colors. All work
satisfactory or money back. Trial order convinces.
Send for FREE samples. E. Terrace Mfg. Co.,
Belmar, Pittsburg, Pa.
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MISCFT,T ANEOUS

ARE YOU INTERESTED IN THE TELE-
PHONE BUSINESS? Write for our premium offer.
Western Telephone Journal, Vinton, Iowa.

WE PLACE ADS IN BEST WEEKLIES FOR
ct. per line. G. W. Cupp's Advertising Bureau, Mans-
field, Ohio.

FREE COPY. WRITE AT ONCE FOR PAR-
ticulars. Chatterley & Sheltra Novelties, Box 223,
Olneyville Sta., Providence, R. I.

3,000 ENGRAVED STICKERS $2.00. 3,000
printed stickers $1.00. Send for catalogue. S. L.
Snaer, 764 -19th St., Oakland, Cal.

"23 For Dirt." CLEANS EVERYTHING.
Everybody needs it. Ask your dealer, or send ioc
for can. Agents wanted everywhere. C. C. C., 403
S. 12th St., St. Louis, Mo.

BOYS AND GIRLS. GET VALUABLE PRES-
ents Free. Send name and address. We trust you
with goods to sell. Write today. H. L. Cook, Nov.
Co., 36 Summer St., Kingston, Mass.

RUBBER STAMPS-BEST PRICES-PROMPT
delivery-Most complete line. Don't buy till you see
my big catalog. Free. Theo. Helbling, 708 Mar-
quette Bldg., Chicago.

A NEW BUSINESS. CLEAN TYPEWRITERS,
re -ink typewriter ribbons, etc. I made $30 per week.
Plenty of work in every locality. Valuable booklet for
stamp. Desk 6, A. Neubauer, Erie, Pa.

ANYBODY CAN MAKE GOOD CUTS WITH
my simple zinc etching process; price, $1; specimens
and particulars for stamp. T. M. Day, Box E., Wind-
fall, Ind.

CASH PAID FOR BRONZE POWDER WASTE,
Gas Mantle Dust, Bismuth, Nickel Mercury, Platimum,
Osmoirdium and similar metals in any form. Josef
Radnai, 36 Fulton Street, New York.

ARMATURE'S MOTOR AND GENERATOR
connections 25c. Locating points on opposite side of
walls; no measuring r5c. Both 35c. coin. C. Hether-
ington, Highland Park, Des Moines, Iowa.

SNEEZO, WHEN BLOWN IN THE AIR,
makes everybody sneeze. Great fun. Large package,
1oc coin. Empire Supply Co., Dept. E, Cambridge,
N. Y.

SEND 2C STAMP FOR OUR NEW ILLUS-
trated catalog of electrical books you should have, and
particulars of our special offer, "An Electrical Library
Free." Popular Electricity Book Department, Mo-
nadnock Block, Chicago, Ill.

MOTION PICTURE MACHINES, FILM VIEWS,
Magic Lanterns, Slides and similar Wonders For
Sale. Catalogue Free. We also Buy Magic Ma-
chines, Films, Slides, etc. Harbach & Co., 809 Filbert
St., Philadelphia, Pa.

WE MANUFACTURE GLASS PAPER. PLAIN
glass windows made to look like real stained glass.
al :1y applied and beautifies the home. Something
new for agents. Two sheets of this glass paper sent
as a sample with catalogue in colors and complete
instructions on receipt of 10 cents. S. H. Parrish &
Co., 216 Clark St., Chicago.

MISCELLANEOUS

YOU OUGHT TO KNOW THE ORES OF
gold, silver, copper, iron, lead, zinc, tin, nickel, graphite,
sulphur. These 10 specimens also interesting booklet
on minerals, 25c (coin). G. MacLaughlin, C. E.,
Sharpsville, Pa.

YOU SHOULD HAVE ONE OF OUR SELF
Winding Clocks. They are simple, accurate. See
the movement on page No. 671, February issue. Your
Jeweler or us. Imperial Electric Clock Company,
Granite City, Illinois.

TO WATCH OWNERS. IF YOU HAVE A
watch you absolutely need one of my Fobs. The
front is a beautiful woman's head, the back a deal
mirror. Order before too late; only a limited quan-
tity on hand. Price for the next thirty days, 25c.
H. J. Feller, Peoria, Ill.

DANDY HOME BUSINESS SELLING NAMES,
formulas and other valuable information by mail.
Some make boo to $loon monthly. Instructive book-
let for stamp. Information System, Box E2, Marietta,
Ohio.

NUGGET JEWELRY, WATCH CHAINS,
Charms, Stick Pins, Ladies' Hat Pins, Bracelets, etc.
Fine to wear, great seller, 700 to x,000 per cent profit.
2 cent stamp for price list. J. J. Shepherd, Dept. B,
Box 817, Red Bluff, Calif.

"ABILITY," THE MONTHLY MAGAZINE
of Business Education, and general good reading, for
the progressive workers of all trades and professions.
Especially instructive and entertaining to all people.
10 cents a month, 5o cents a year. Same price to
foreign countries. Stamps accepted. The "Ability"
Company, 210 Caswell Building, Milwaukee, Wis.

THREE BIG LISTS, DESCRIPTION AND
synopses of plays, monologues, farces, vaudeville
sketches, parlor comedies, French plays, mock trials,
drills, marches, imitations, popular entertainments and
handbooks. How to write plays, minstrel joke books,
make-up material and books, pantomine, tableaux,
parlor magic, etc., etc. Three big lists mailed to
any address for 10 cents. Charles MacDonald & Co.,
58 Washington St., Chicago, Ill.

FOUR AIDS TO QUICK LUNCHEONS:-
Cooker for gas jet. Lights room at same time. Cooks
breakfast or luncheon; boils quart of water in jiffy;
heats flat of curling iron. Just the thing for burning
sulphur or fumigating in sick room. Send for other
three "Aids." Dealers prices on request. Fine line
for mail order. Patent smokeless gas tip free-best on
market. Cooker 5o cents prepaid. Eastern Trading
'Company, Dep't. 34 New Haven, Conn.

MOTORS

BARGAINS-ALTERNATING AND DIRECT
current motors, dynamos, also plating dynamos, all
makes, sizes, sold, bought and repaired. Eugene L.
Richter Electric Co., N. E. Cor. Ubier & Columbia
Ave., Philadelphia, Pa.
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MUSICAL IN STRUMENTS

MAKE VIOLINS-FULL SIZED PLANS sic.,
silver. Ross & Co., Dept. M., Blanchard Hall,
Loss Angeles, Cal.

PATENTS AND INVENTIONS

LISTS OF MANUFACTURERS. io NAMES,
any class, 25c. Industrial News Bureau, Ithaca, N. Y.

MODELS MADE FOR INVENTORS. LOW
prices. S. H. Merryman, Towson, Md.

PATENTS SOLD FOR 5 PER CENT. WE
force sales by constant advertising. Send for plan.
Patent Sales Co., Merchantville, N. J.

PATENTS PROCURED FOR TEN DOLLARS
Attorney's fees. Twenty years' experience. M. Pierce,
Downing Building, New York.

TWO BOOKS FREE-ALL ABOUT PATENTS
and their cost. Shepherd & Campbell, Patent Attor-
neys, 2/96 McGill Bldg., Washington, D. C.

PATENT-ADVICE AND BOOKS F R E E.
Highest references. Best results. I procure patents
that protect. Watson E. Coleman, Patent Lawyer,
612 F. St., N. W., Washington, D. C.

BOOK FREE: "PATENT SENSE AND PAT-
ent Non -Sense," or "Why so Many Patents Are Worth-
less as a Protection." Written so you can understand
it. Obed Billman, Cleveland, Ohio.

PATENTS SECURED-INVENTOR'S POCKET
Companion free. Send description for free opinion
as to patentability. W. N. Roach, Jr., Metzerott
Bldg., Washington, D. C.

PATENTS, SOUND AND PROTECTIVE,
bring profits to inventors. J. B. Cralle & Co., Patent
Attorneys, Cralle Bldg., Washington, D. C. Write for
our free new book and method without delay.

HAVE YOU AN IDEA? WRITE FOR OUR
books, "Why Patents Pay," "roo Mechanical Move-
ments," Perpetual Motions -5o illustrations. Mailed
free. F. P. Dietrich & Co., Patent Lawyers, Wash-
ington, D. C.

PROTECT YOUR IDEAS - PATENT SE -
cured or our application fee refunded. Advice and
booklet free. Milo B. Stevens & Co., Attorneys, 800
24th St., Washington, D. C.; 356 Monadnock Block,
Chicago. Established /864.

PATENTS-H. W. T. JENNER, PATENT AT-
torney, and mechanical expert, 6o8 F. Street, Washing-
ton, D. C. Established 2883. I make an investiga-
tion, and report if patent can be had, and the exact
cost. Send for full information. Trade -marks regis-
tered.

PATENTS OBTAINED OR NO CHARGE
made. Easy payments. 15 years official examiner
U. S. Patent Office. Patents advertised for sale free.
Send sketch or description of invention for free search
and report on patentability, also guide book. E. P.
Bunyea Co., Washington, D. C.

I WILL PROSECUTE, FREE OF CHARGE,
application of the first inventor answering this "ad."
Send sketch for report. No charge except for draw-
ings.  References. Capitalize your brains. Mention
this magazine. Free book H. Special offers. R. B.
Owen, Warder Bldg., Washington, D. C.

PATENTS AND INVENTIONS

INVENTORS
ATTENTION

WE WANT TO BUY OUTRIGHT, OR MANU-
facture, or market on royalty practical inventions,
electrical or otherwise, for household use. Have
plenty of capital and large selling organization. Give
full description of your invention, number and date of
patent, if patented, blue print illustration, etc. Cor-
respondence confidential. Address Manufacturer, care
Chas. H. Fuller Co. 395 Wabash Ave., Chicago.

POST CARDS AND PICTURES

JUST GIRLS! zo POST CARDS, 25c PP. NO
trash or duplicates. O. K. Pub. Co., Clark P. Decatur,
Illinois.

12 BEAUTIFUL COLORED POST CARDS OF
Panama Canal mailed postpaid, 25c. "No stamps."
Wm. Ewen, Bas Obispo, Canal Zone.

12 BEAUTIFUL POST CARDS, CANADIAN
Views for 25c., of Important Buildings, i000 Islands,
Cobalt Silver Mines, etc. J. R. Spearman, Forest,
Ont., Can.

WE WANT AGENTS TO HANDLE OUR LINE
of genuine photograph postals of beautiful models,
posed from life, not copies or printers ink. Retail
price 5c each. Send 25c for sample case containing
zo different subjects or ioc for 5 samples. Standard
Photograph Co., Dept. A. R. 413-134 Monroe St.,
Chicago.

REAL ESTATE

I CAN SELL YOUR REAL ESTATE NO MAT -
ter where located. G. W. Cupp, Mansfield, Ohio.

PUBLIC LAND IN ORECON. WRITE FOR
free booklet "Millions of Acres Public Land Given
Away in Oregon, When, How, Where." Douglas
County Abstract Co., Roseburg, Ore.

NOTES SECURED BY FIRST MORTGAGES
on improved Seattle city real estate for sale; paying 6
per cent to 8 per cent interest net. Let us invest your
money. Eastern and local references. Write for in-
formation. Edgar A. Hess & Co., Lowman Bldg.,
Seattle, Wash.

HAMMER FALLS, IN BOHEMIA MINING
District, Oregon, for cale. Over 35o mining claims
and several quartz mills in operation, all wanting
electric energy. Falls 28 ft. at lowest stage. Natural
dam site makes possible fall of óoo ft. Write for
photo and information. E. Montague, 27oj Wahs-
ington St., Portland, Oregon.

SCHOOLS

$200 TO $600 MONTHLY EASILY MADE FIT-
ting eye glasses. Short, easy mail course. Reduced
tuition. Big demand for opticians. Write today for
free "Booklet O," National Optical College, St. Louis.

TELEGRAPHY TAUGHT THOROUGHLY
and quickly-also "Wireless." Superior methods; posi-
tions guaranteed; catalog free. Write today. Eastern
School of Telegraphy, Box 6o, Lebanon, Pa.
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SCHOOLS

AUTOMOBILE SCHOOL-LEARN THE AU-
tomobile business, repairing and driving, in which
you can earn good wages and have healthful and pleas-
ant work. \Ve give a thorough and practical course
in road work and repairing. For full particulars
address Academy of Automobile Engineering, 1420
Michigan Ave., Dept. "C," Chicago, Ill.

CIVIL SERVICE EMPLOYEES ARE PAID
well for easy work; examinations of all kinds soon;
booklet 5o, describing positions and telling easiest and
quickest way to secure them, is free. Write for it
now. Washington Civil Service School, Washington,
O. C.

HAVE A TRADE OF YOUR OWN. SHOW
card writing and sign painting pay big money. In-
struction by practical men who had charge of these
departments in big Chicago concerns. No talent re-
quired. Howard System makes you proficient. Book
and material free. Howard School, 314, 716 W.
Madison St.

TELEPHONE APPARATUS

TELEPHONE APPARATUS-BRAND NEW
Stromberg Carlson telephones, wire, etc., half price.
Just the thing for private lines. Winthrop Waite, 3o
Glenwood Place, East Orange, N. J.

TYPEWRITERS

TYPEWRITE IT-THE PEN IS OUT OF
fashion. Splendid Oliver Visible, or Remington, $2
cash, $2 a month for II months. Fully guaranteed.
Supply limited. A. E. Atchison, 2110 West 21st St.,
Chicago.

TYPEWRITERS: CALIGRAPH, $6.00; HAM-
mond, Yost, Densmore, Williams, $ro.00; Remington,
$12.00; Smith Premier, $15.00; Oliver, $24.00; Under-
wood, $30.00; all makes on hand; fifteen days' trial
allowed, and a year's guarantee. Send for catalogue.
Harlem Typewriter Exchange, Dept. 89, 217 West
125th St., New York City.

TYPEWRITERS: ALL MAKES, SLIGHTLY
used or rebuilt, guaranteed, shipped anywhere on ap-
proval-best bargains in America. Write today-
money back if dissatisfied. Fletcher Typewriter Co.,
207 N. 7th St., St. Louis, Mo.

WIRELESS

ZINCITE-CHALCOPYRITES, 15c PER SET,
add 5c for postage and packing. John Petri, 217 A.
West 22nd St. Chicago, Ill.

WIRELESS

WIRELESS INSTRUMENTS AND PARTS,
Few pieces fused Silicon: large piece, 15c. Send for
catalogue. Poche Wireless Co., 21 Cobden St., Rox-
bury, Mass.

WIRELESS AND HIGH FREQUENCY APPA=
ratus built to order. Tell me what you want. I'll
make it reasonable. C. E. Hale, 644 W. King, De-
catur, Ill.

ALUMINUM-SEND FOR PRICE LIST ON
wire, sheet, ingot, solder and dental plate. Also brass,
copper, lead and platinum. John Petri, 217 A West
22nd St., Chicago, Ill.

loon OHM GUARANTEED WIRELESS BIPOLAR
receivers $1.75. Positively the best. .002 Microfarad
fixed receiving condensers, $0.30; complete receiving
sets, }.:.25 up. Send stamp for circulars. T. Alden
Wireless Co., Campello, Mass.

WIRELESS KEY-SEND US YOUR OLD
Morse key with $2.50 and we will return it postpaid,
fitted with our new attachment and heavy alloy con-
tacts, mounted on finished base with binding posts.
Attachment and key complete, $4.00. Anderson Wire-
less Apparatus Co., Sheidley Bldg., Kansas City, Mo.

SPECIAL PRICES-I,000-OHM WIRELESS RE-
ceiver, double pole, special thin diaphragm, hard rub-
ber case, wound with copier wire, $1.75. Leather -
covered head band, double, $1.00; single, 6oc. "Na-
tional" receiving condenser, 3oc. Waterhouse Bros.,
Bourne, Mass.

JUST OUT. BEST WORK ON THE SUBJECT
ever published. "Operators Wireless Telegraph and
Telephone Handbook," by Laughter. A storehouse
of up-to-date authentic information. 180 pages,
87 illustrations. Money back if not all we claim for
it. Price $1.00 postpaid. Free for two paid yearly
subscriptions to Popular Electricity. Popular Elec-
tricity Book Department, Monadnock Block, Chicago.

WIRELESS BARGAINS. WE HAVE ON HAND
a number of good 2 to 12 inch spark coils with Elec-
trolytic Interrupter, suitable for wireless telegraphy
and experimental work. Will sell at great bargain to
dispose of this line. Scheidel Western X -Ray Coul
Co., 547 W. Jackson Blvd., Cor. of Clinton St., Chi-
cago, Illinois.

DON'T WORRY! IF CHRISTMAS LEFT YOU
broke-you can make lots of money by taking advan-
tage of our special salary offer, without interfering
with your regular work. Ask about it. Popular
Electricity, Circulation Dept., Monadnock Block,
Chicago.

WIRELESS RECEIVERS, FROM $3.25 TO
$18.00 per set. Send for specifications today without POCKET TRICK FREEfail. This is of interest. C. Brander, III Broadway, MAGIC,

Env 1011.,Z.Catalog

included, send 4c stamp
New York. Dept. 17 270 W. 89th St., B1011.,Z.

WIRELESS, ELECTRICAL AND HIGH FRE- AGENTS PORTRAITS 35c. FRAMES 15c. SHEET
QL'ENCY APPARATUS, I910 catalog for stamp. VIEWS 1c. 30 Days' Crededit. Same es

STEREOSCOPES
nd Catalogue Free.-Walter W. Hartman, Clay Center, Kan. GONIOUDATCD PORTRAIT.Dspt. * 403. IOZT W. Adams StChicago
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A Message of Thanks

We desire to express to the exhibitors
and all who were in any way interested
in the 1+ fifth Annual Electrical Show
which has just closed in Chicago, our
thanks for their co-operation in making
it the finest and most successful electrical
show in the history of the industry

The Electrical Trades Exposition
Company, will in the future, continue to
exploit electrical exhibitions with the idea
in view of furthering to the Electrical
Trade and the general public the won-
der s and scientific advancement that
the electrical industry is constantly
achieving.

The Sixth Annual Show, which will
be held the last two weeks of January,
1911, will be greater than ever -before,
and already exhibitors have made reser-
vations of space.

Have you reserved yours?

ELECTRIC.I1. TRADES EXPOSITION CO.
115 Dearborn Street

CHICAGO, ILLINOIS

For our Mutual Advantage mention Popular Electricity' when writing to Advertisers.
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An Empire of Small Farms
The Great Land Rush from the North to Florida

By CLEMENT YORE

There are in America today one hundred
millionaires rich beyond the dreams of an
ordinary man, and all of these mighty com-
mercial princes made their money out of the
natural resources of the wonderful state
of Florida!

These men did not create their enor-
m&as fortunes by fostering and developing
this wonderful
state, but by rob-
bing it, making it
destitute and giv-
ing in return
nothing to the
vast resources
from which they
took away much
of the natural
wealth with which
Nature had en-
dowed Florida.
They cut down
and sold the vast
timber forests,
they dug up and
shipped to for-
eign ports the
rich phosphates,
which, if they had
distributed over
the soil of any section of the world, would
have brought them ten times the wealth
and have made for themselves envi-
able records in their native land. They
robbed the pine -tree of its turpentine, and
after they had done all this they left Florida,
thinking that that was all the wealth of the
state. They never looked into the soil-
they saw only the trees, their possibilities
for lumber, turpentine and rosin, and the
vast possibilities of the rich lands of Florida

CHARLES H. SIEG
pioneer of the Small Farm in Florid,

for fertilizing the poor soils of states and
countries yonder!

The soil of Florida is rich, far beyond the
conception of mankind. It is almost solid
fertilizer, and yet these men did not attempt
to people this wonderful state with human
beings, whose sufferings they could have
alleviated and whose contributions to the

nations would
have made easier
the life and living
of the masses.
The greatest man
of Florida is
Henry M. Flagler;
he developed the
east coast of the
state and built
great cities for
pleasure seekers
of the world, and
is today a veri-
table giant in
matters of com-
merce.

Now he is a
railroad king, and
with mighty
wealth and un-
limited genius at

his command, he is pushing a railroad into the
sea and linking the United States with Cuba.

There is to be built a deep sea ship
canal across the state of Florida that will
cut down the journey around the dan-
gerous Florida Keys so that vessels will save
r,000 miles to South American, Mexican
and United States ports. When the Panama
Canal is opened this Florida ship canal
will be one of the most highly traveled sea
paths in the world!

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The work that these one hundred men
did was stupendous and the results obtained
were larger than the combined wealth of
many European monarchs. But they were
not builders, they did not take from Nature
and give to man in a manner that paid
Nature for her sacrifice, and they overlooked
the priceless gem, which the law of the Great
Absolute says is the richest above all other
treasures in the storehouse of Nature-a
fertile soil.

But what was left undone by these multi-
millionaires was accomplished by one man!
This man had the "grain of mustard seed"
as regards faith-faith .in himself-faith
in the soil and in
Nature - and
fatih in the peo-
ple! He looked
upon the ground
in Florida. He
saw that it was
rich beyond the
dreams of most
soil experts. This
man had been a
student of the
question, "What
shall the poor
man do?" He
set to work, he
carefully mapped
out his ideas into definite form, and today
Florida is reaping the benefit, and this bene-
fit comes in the form of thousands upon
thousands of farms inhabited by Northern
men and women.

To the man who sits alone in his home
and reads this story, it does not seem pos-
sible to understand what a "land rush"
means. But if any man will board a train
headed for Florida he will rub elbows in the
sleeping, smoking or dining -cars with men
and women who are bound for Florida to
engage in the ideal life of a small Florida
farm. And why not?

From $2,500 to $5,000 a year is the net
saving of the fully cultivated Florida small

farm! It is this fact which one learns, with
the five physical senses, that proves this
statement, and it is this fact that has made,
and is making, this absolute land mania
on the part of the public for Florida farms. "

And the cause of all this is one man-Charles
H.. Sieg is his name. Mr. Sieg went to
Florida three years ago to complete his idea
of placing the people upon the soil that
would take care of 'them in comfort, give
them luxuries, and at the same time enable
them to save enough out of their earnings
to take care of themselves in their old age-
to leave a competency to their children.

Mr. Sieg found that the soil overlooked
by the multi -mil-
lionaires would
do everything
that he desired.
But he wanted to
prove to himself
that this soil did
not need the .ex-
pert agricultural-
ist to make it
produce these
crops. With this
in mind Mr. Sieg
sent to Florida
Jim Fraser, a cab
driver; Joe La
Rue, a telegraph

operator, and J. W. Card, a carpenter. These
men verified every estimate made by Mr.
Sieg of the wealth of Florida's soil, and this
proof was made in the actual dollars and
cents which these men took from the earth!
When this was accomplished, Mr. Sieg was
convinced. He purchased many thousands
of acres of land. He offered it to the
public upon terms of 17 cents per day
for' every is acres purchased.

His was the mind that made it possible to
buy a farm upon less terms than you can
purchase á suit of clothes!

Many of the friends of Mr. Sieg said,
"You're foolish. You will fail." But Mr.
Sieg knew the people, and in thirty days
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after his first announcement appeared
throughout the press of the United States
and Canada, there was not an acre remaining
of the 30,000 he had purchased, and he had
1,5oo applications which he was compelled
to return to those who had applied. He
purchased 36,000 acres more, and again he
sold it out at the rate of almost a thousand
acres a day.

Then it was that the skeptics saw the
error of their way! The truth had been
driven home and the great aggregation of
capital saw that Mr. Sieg was right! Imi-
tators of his plan sprang up on every side
and this great
Florida land rush
began. The peo-
ple are positively
"land hungry!"
They are sick
with the fatigue
of the cities and
they know that
the high cost of
living, the low
rate of wages and
the insecure in-
vestments are the
influences which
exhaust the wages

These are hard, cold facts-not fancies
of fiction. They are sights one sees from
the Pullman windows as one travels dówn
over the "Rainbow State."

And all this came from one man-Charles
H. Sieg!

Mr. Sieg is at present engaged in his third,
and greatest, colony. He has - seen fit to
call this The New South Farm and Home
Company. The insistence of the disap-
pointed applicants to his other two colonies
made him purchase a larger tract of land
and in doing so, armed with the experience
of the other two colonies, he was able to

offer more than
he had ever done

A CANTALOUPE FIELD IN MARION COUNTY

of the people and
leave them destitute when their ability to
earn is over.

Take a train, if you will, at New York
City or Chicago, and at almost every im-
portant junction point people will board
that train who are interested in Florida.
It is estimated that today one million men
and women have either invested, or will
invest, in Florida. Sections and townships
of this state are being populated at the rate of
too per cent increase in a single year. Tracts
of land that but a few months ago were a
tangled mass of rich prairie, are today gar-
den spots, rose gardens; and bungalows
and pretty cottages are dotted over the
land.

much as one of those
six -cylinder machines

before. He went
to Marion Coúnty,
Florida, and there
purchased this
land, which he is
now colonizing at
the rate of hun-
dreds of acres per
day.

I had the pleas-
ure of meeting
this busy man
upon my return.

He reminds me
of nothing so

ninety -horse power,
that give one the

impression of enormous reserve power
under the hood. There is power under
his hood a -plenty!

"What do you propose to do next?" I
asked him, to which he replied:

"I am going to place to,000 people on
farms, build a city-Silver City-and keel)
in close touch with Jacksonville Heights
and St. John's Park, my two growing col-
onies," he said.

"I have sent some 8,000 people down
there now, my boy. Children are going to
school, churches are going up; stores,
homes, libraries, opera house, are being
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built. Oh, there is plenty to keep me out
of mischief," he said, with a smile.

"I am going to start the new colony by
giving away 300 city lots to the first 300
farm buyers," he added. "And I believe
the fortunate ones who get these lots will

A FIELD OF OATS SHOWING How LEVEL
MARION COUNTY IS

sell them later on for enough to build them
a fine home on the farms they own."

"More than that, I am going to say to
all who buy farms in this new colony, `I f you
don't like your bargain, this Company will
buy it back at your purchase price, plus 6 per
cent interest, any time you ask for the

money ' "
"That's somewhat risky, isn't it," I put in.
"Not if you know what this colony will

look like twelve months from today," he
replied.

"There isn't a farm in the whole lot that
won't be worth from three to five times
what was paid for it.

"We will be very glad to buy them in at
the first cost price."
. I hadn't thought of that.

Marion County is, without question, the
banner county of Florida. It is not an ex-
periment-it is a fact. To take an auto-
mobile or a carriage and drive over Marion
County is as great a pleasure as one would
desire. Do not think that you are going

to see land where drudgery is the word!
Do not think that you are coming to a region
where the barn is four times the size of the
house and where nothing but work, work,
work stares one in the face wherever one
may look! In Marion County the fruit
growers and truck farmers live like merchant
princes. Many of them have their own
automobiles; their homes are beautifully
laid out, elegantly lighted, hot and cold
water, telephone, the daily paper, and the
food that goes upon the table is of that same
quality which we people in the North are
delighted to buy ever and anon, at the famous
hotels and restaurants, and then speak of,
after the order of him who goes to a feast.

This is Marion County of the present day
-1910. And this is the county in the heart
of which Charles H. Sieg has located the
Burbank -Ocala Colony.

Not only does this colony insure a man
a perfection of soils the equal of those farms
lying all about Marion County, but Mr.
Sieg has arranged for this colony to receive
the mighty genius of Luther Burbank, in the

A FRUIT AND VEGETABLE PACKING PLANT
NEAR OCALA

shape of his farm products, which will be
grown and produced upon this colony land
from a producing station-an experimental
farm-and given to the colonists of the
Burbank -Ocala Colony.
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Men who last fall broke their ground,
planted their seeds and built their homes
will, before the frost is out of the ground in
the remainder of this country, be sending
their crops North and receiving more money

MARION COUNTY LAKES AND STREAMS ARE
FAMOUS SPOTS OF BEAUTY

in actual dollars and cents of profit than it
took to buy their farms.

These are also facts capable of being
proved by the five physical senses.

It is truly remarkable to visit this great
colony. There is to be a Colony House,
where a corps of experts will assist the col-
onists with those questions which come up
in their daily life. There will be agricul-
tural and horticultural experts. These men
will devote themselves, exclusively, to the
needs and requirements of the Burbank
Producing Station and to the colonists who
will be located around it.

It is positively strange, and almost un-
canny, to move in and among these Northern
men and women-clerks, expert laborers,
office men, doctors, dentists, actors, farmers,
mechanics, etc.-and listen to their tales.
These people would not go back to their
former mode of living under any conditions.
They show you their bank books, they tell
you what they were for many years. Some
of them were sick, broken in health and
mind. They have come to Marion County,

which is recognized all over the world as
one of the most healthful sections in the
United States. These people are anxious
and willing, and they consider it their duty
to talk for this great region, and they look
with pitying eyes back at their friends and
acquaintances who are doing the slavery
that used to belong especially to their lot.

Ocala is the county -seat of Marion County.
It is a thriving city of 7,000 people. Two
great trunk lines run directly through Ocala
and, likewise, the Burbank -Ocala Colony.
These are the Atlantic Coast Line and the
Seaboard Air Line. Distributed all along
these great railroads are the fruit and vege-
table storage warehouses, where the great
commission men and fruit buyers come each
year and pay the truck and fruit growers of
Marion County high prices, right on the
spot, for their products. Then these prod-
ucts are loaded into refrigerator cars and
sped northward at the rate of mail trains to
the eager and anxious and waiting mar-
kets.

The New South Farm and Home Company
has prepared a large book, fully describing

AN IDEAL SPOT FOR B,o GAME

the history of the present land rush in

Florida. It tells a plain and unvarnished
tale of Florida. It places him who reads it
directly face to face with facts. It is irre-
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sistible, this book, and its mass of accom-

panying proof. It is sent absolutely free

to anyone who asks for it. No matter what

position you may be in today-no matter 
where you are thinking of ultimately locating

the place that you will call home, you owe

it to yourself to read this book. It is far
more fascinating than a piece of fiction;

it is better than a night spent at the' play;
it will open up lines of thought.to you sup-

ported by actual proof from bank presidents,

government and state officials, merchants,

farmers, fruit growers and men and women

whose words you must believe!

This is the story of the achievement of
Charles H. Sieg. And it is a greater achieve-

ment, by all odds, than the entire life work

of the one hundred millionaires who cut
down the stately pines or robbed them of

their turpentine and then abandoned the
land as worthless.

This book tells how the poor man is now

having his last great opportunity to buy
land at terms which he can meet and at
prices that were made to attract him to the
soil.

The book shows how to buy a home upon

terms that will cramp no man-which he can

meet, if he has but 17 cents a day-where

there are no taxes, no interest, no brokerage

fees, and where there is all the wealth and

pregnant riches that Nature has generously

blessed Florida with more than she has
any other state of this great Union.

It is because of these facts, told in a con-

vincing, common sense and understandable

manner, that this great book, which we will

send free to anyone for the coupon below,

is selling more land per day than has ever

been the record of any land company in
the United States.

No man or woman who works for wages,

or is of ordinary means, can afford to deny

himself or herself the pleasure of reading
this great hook, and once read, the pictures

of the pen and the camera-not of theories
and idealities, but of hard, cold twentieth
century facts, leave in the mind of the reader

a sense of truth, and one has the desire to
own one of these farms simply for the reason

that one is absolutely certain that the money

which is placed in this land will return not

only ample, but enormous profits for one's
investment.

Write for this hook now, today-which
will be sent free to any address-without any

obligation to buy whatsoever-simply upon

receipt of the coupon below.

FREE BOOK COUPON
New South Farm & Home Co.

900 Merchants Loan and Trust Bldg., Chicago, Illinois
Ceniemen.--As per the announcement in Popular Electricity, send me your great book "10 acres and freedom"

describing the Burbank -Ocala Colony Farms which you are selling upon the plan of 17 cents per day for etch in
acres, together with actual photographic reproductions of present day scenes in Marion County, letters from banker-,
state officials, Luther Burbank, and others. It is understood that you will send everything free, postage paid,and that I am not under obligation to buy land. I will say that if you send this expensive literature to me that 1
will read it carefully.

Nanw

Town

Address

State
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Serial 6%. Bonds

Secured by a Thousand Farms
Our Reclamation bonds- both Drainage and Irrigation-

are secured by first liens on rich farm lands-sometimes a
thousand farms.

The most fertile, most valuable farm lands in America
are lands reclaimed by irrigation or drainage.

Among them are our finest fruit lands, worth from
$1,000 to $4,000 per acre. And there are millions of
irrigated acres, devoted to general farming, where the
average crop is two or three times the average in other
localities.

No reclamation project is financed by us save where
the land.has exceptional value. Bonds based on such
land, with such high earning power, form, in our estima-
tion, the safest sort of security.

Doubly Secured

Irrigation bonds are usually doubly secured. First,
we have a mortgage on all the property in which the
proceeds of the bonds are invested. The investment in
this property is sometimes twice the bond Issue.

The bonds are additionally secured by the first liens
on the lands and the orchards watered. These liens are
given by individual land owners in payment for water
rights. They draw six per cent interest, and are paid
off in annual installments. These payments are used to
retire the bonds as they mature.

Often a thousand such separate liens are deposited
with a trustee as security for the bonds as a whole. And
the bonded indebtedness rarely exceeds one-fourth
of the land's cash value. The first crop from the land
is often sufficient to pay the whole lien.

Some irrigation bonds are "Carey Act bonds," where
the state supervises the project. Some are municipal
obligations, issued by organized districts. Such bonds,
like school bonds, form a tax lien on the districts.

Any rightly selected Reclamation bond affords one
an ideal security.

Any Amount-Any Maturity

Irrigation bonds are generally issued in denominations
of $100, $500 and $1,000, so one may invest either
little or much.

They are serial bonds, part of which are paid annually
as the farmers pay off their liens. So one may select
either long-time or short -time investments.

First National Bank Bldg., Chicago
First National Bank Bldg., San Francisco

(17)

The interest rate is six per cent-a liberal rate for
conservative farm lien securities.

Among those who investigate them, reclamation bonds
are the most popular bonds that we handle. Many of
our customers are now exchanging through us their
low income bonds for these more attractive securities.

16 Years' Experience
Our experience with Reclamation bonds covers sixteen

years. During that time we have handled 78 separate
issues, some of which have run into millions of dollars.
All have been based on first liens on good farm land, and
not a dollar of loss has resulted to any investor.

Our organization now includes engineers and attorneys
of national fame, and of the widest experience in con-
nection with reclamation. Au officer of our Corn-
pany constantly resides in the irrigated country watching
the projects we finance.

Our position in this field gives us the pick of the pro-
jects, so we confine ourselves to the most desirable issues.
Our investigations are all made on the ground, and by
the most competent men we know.

We have written a book on Irrigation Bonds, based on
all this experience. Every investor, small or,large, owes
to himself its perusal. Cut out this coupon as a reminder
to write us today for this book.

ro«hibe.,rerW«
First National (tank Building, Chicago 111 Broadway, New York
SO Congress St., Boston First National Bank Bldg., San Francisco

Please send your free book on Irrigation Bonds

Name _

City

Stale

~übe41.aeme.- 50 Congress St., Boston

111 Broadway, New York
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ELECTRICITY Mail Me This Free Coupon-
B 0(1) IC FREE with your name and address plainly written

Name

Address

Profusely Illustrated with Photos from Life.
Write for it today.

This splendid book is compiled from the best authoritiesin the world. Explains how electricity as supplied by inex-pensive batteries cures Rheumatism, Dyspepsia, Insomnia,
Liver and Kidney Trouble and all nerve affections and dis-eases due to poor circulation. Explains how to enjoy thefamous electric baths and beauty and health massage athome at little cost.

Thin hook also lists the latest improved Batteries (Prises *1.95 to324.00 ), which we send on 10 days' free trial.

DETROIT MEDICAL BATTERY CO.
399 Majestic Bldg., Detroit, Mich.

Write loday for our free book.

Deaf Persons
Can Now Hear

Wonderful Invention Has
Delivered Thousands

from the Handicap
of Deafness.

Don't think on have to worry along if you
can't hear well. Every
deaf person is at a
hopeless disadvan-
tage,deprived of social
pleasure, barred from
active business. Any
dullness of hearing is
a constant mortifica-
tion.

But now this misery
is unnecessary. Every
deaf person can hear
as well as ever before
by simply wearing a
pair of

WILSON'S EAR DRUMS
A wonderful little device that Ste into the earswithout the slightest discomfort. Invisible when in-

serted-so tiny, so perfect. that you forget you arewearing them. And the effect is magical.
This marvelous invention was perfected by Mr. Cleo.

H. Wilson, after years of suffering from hopeless
deafness. They enabled him to hear perfectly. And
this miracle has been repeated for 200.000 _persons.

Send today for a book written by Mr. Wilson that
tells the whole story-gives hundreds of letters from
grateful users. This priceless book Is FREE for yourname on a postal. Just ask for Mr. Wilson's book.
It will come by return mail. Address Wilson EarDrum Co., gyy Todd Bldg., Louisville, Ky. (2)

For our Mutual Advantage mention Popular

You'll receive, prepaid, a $1 pair of Drafts to
try Free, .as explained below. Magic Foot
Draft Company, Dept. 34oF, Jackson, Mich.

To every one suffering with

RHEUMATISM
I Make This Unlimited Offer

FREDERICK DYER, Corresponding Sec'y

I'll send you the Drafts the same day I get your
coupon-fresh from the laboratory, ready to begin
their cure the minute you put them on. They are
curing every stage and condition of this cruel disease,
whether chronic or acute-muscular, Sciatic, Lum-
bago or Gout-no matter where located or how
severe. They are curing old men and women who have
suffered all their lives, as well as all the milder stages.
Don't neglect rheumatism, I urge you, for I know the
horrible torture and deformity it so often leads to.
Send today for the Drafts. I send them on free trial
because 1 know what they are doing for many thou-
sands, and I have faith that they can cure you likewise.
Try the Drafts when you TRADE Baas

get them. Then, if you 7
are fully satisfied with the
benefit received, send me
One Dollar. If not, they
cost you nothing. I take
your word. Address Magic Foot Draft Co., 34o F,
Oliver Building, Jackson, Michigan. Send no money-
just the coupon. Write today-now.

"THE TELEGRAPH INSTRUCTOR"
by C. M. Dodge. One of the best "plain English" trea-
tises on the art ever published. For beginners or practical
men. 260 pages. Full Illustrated. Cloth covers. Price,
postpaid $1.00. FREE for two paid yearly subscriptions
to POPULAR ELECTRICITY.

POPULAR ELECTRICITY, Rook Dept. Monadnock Block, Chlcaga, III.

Electricity when writing lo' :Advertisers,
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MECNANIcs
NANDD°DK

IlECHANICS
TELEPHONE

7 TELEGRAPH

HANDBOOK
ENGINEERS'
HANDBOOK

IpTERNATIONÁ-
I12XTt300K CD.

SalaryRaisers
50c

UMBERS '$IJILDING USINESS ELECTRICAL
VW.:.

MARINERS

TE RS' ,,TRADES MANS ENGINEERS

ÁNDB00K HANDBOOK DBOOK HANDBOOK z,,,pDBOOK

These little
pocket-size books

are compiled from the Courses of the International Correspond-
ence Schools. You will therefore have no difficulty in under-
standing their great value as promotion gainers for ambitious
men. They contain facts and figures needed in every -day work,
and that cannot be found easily in ordinary textbooks. They can
be readily understood even by men having no knowledge of
higher mathemetics. No books in existence contain in so small a
space so much knowledge about the mechanical trades and
engineering professions.

Principles are treated in a clear and simple manner. Rules and
formulas are fully explained, and illustrated with practical
examples. The tables most commonly employed are given
together with explanations regarding their use. Inasmuch as the
little books have been written by the highest authorities in the
country, they are consulting experts of the highest rank for fore-
men, superintendents, managers, and executives. Having been
made up from the Courses of the I. C. S.-recognized everywhere
as the most powerful force in the world for the advancement of
ambitious men-the value of the books to employes in subor-
dinate positions must appear at once. They are an indispensable

help to the quicker and better work that commands advancement. The books are
printed in clear type on a high-grade book paper and are durably and handsomely
bound in cloth with gilt titles
and tops. They contain on
an average 364 pages and
175 illustrations, and are reg-
ularly sold for $1.25 each.

SPECIAL OFFER: To
make better known the
value of I. C. S. Textbooks
and I. C. S. Training, we
will forward these books
for a limited time to those
returning to us this coupon
and for each book SOcts.

.

INTERNATIONAL TEXTBOOK COMPANY
Box 1102-P, SCRANTON, PA.

I enclose $ , for which please send me the
books before which I have marked X.

_Telephone & Telegraph Handbook _Building Trades Handbook
_Plumbers and Fitters' Handbook _Business Handbook
_Mechanics' Handbook _Mariners' Handbook

-Electrical Engineers' Handbook

Name

Street and No

.

.City State
e
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IN EACH TOWN
and district to ride and
exhibit a sample tgto

Model "Ranger" bicycle furnished by us. Our agents everywhere are making money fast. Write at
once forlull particulars and special ofer. NO MONEY REQUIRED until you receive and approve of
your bicycle. We ship to anyone, anywhere in the U. S. without a tent deposit in advance, prepay
freight, and allow TEN DAYS' FREE TRIAL during which time you may ride the bicycle and put
it to any test you wish. If you are then not perfectly satisfied or do not wish to keep the bicycle

m
OW ACTORY PRICES We furnish the highesti grade bicycles it is possible to make at one small profit

above the actual factory cost. You save tdio to $g25 middlemen's profits by
buying direct of us and have the manufacturer's guarantee behind your bicycle. DO NOT BUY a bicycle or
a pair of tires from anyone at any Price until you receive our catalogues and learn our unheard of

factory prices and remarkable special offer.
YOU WILL BE ASTONISHED when you receive our beautiful catalogue and study our superb models a

the wonderful low prises we can make you. We sell the highest grade
bicycles at lower prices than any other factory. We are satisfied with S,.00 profit above factory cost. BICYCLE
DEALERS, you can sell our bicycles under your own name plate at double our prices. Orders filled the day received.
SECOND HAND BICYCLES-a limited number taken in trade by our Chicago retail stores will be closed out at once,

at 3 to $8 each. Descriptive bargain list mailed free:

TIRES COASTER BRA Tear wheels, inner tubes, lamps, cyclometers, parts, repairs and everything in the
bicycle line at half usual prices. DO NOT WAIT-but write today for our

Large Catalogue beautifully illustrated and containing a great fund of interesting matter and useful information. It only costs a postalto get everything. Write it now.

WANTED -RIDER AGEN

MEAD CYCLE CO. Dept. G234 CHICAGO, ILL.

The "Baby"

TORCH
o.111~111L

Produces intensely hot flame
for soldering, welding, removing
paint and Io5 odd jobs around the
home, repair shop, automobile, motor
boat, etc. Powerful, compact, purely auto-
matic, absolutely safe, works without air
pressure, lights with match, bums two
hours with one filling. Has no objec-
tionable features of other torches. Size
of tank 3x2 inches. Used and recom-
mended by Householders, Autoists,
Electricians, Jewelers, Dentists and
Repair Shops everywhere. Price $5.25
prepaid. Money back if not satisfac-
tory. Send today.

CRESCENT CO.
512 W. Monroe St.,

CHICAGO, ILL.
Invaluable for

Horne, Workshop
and Repair Kit.

$1.25
l'wpaid

HESS

wwds
"4adee" Homoa,ee/i
hiw

al OM
$49

"g

..1 01. Yew
4.1 aan

FURNACE
We will deliver a complete heating

equipment at your station at factory
prices and wait for our pay while you
test it during 60 days of winter weather.

The entire outfit must satisfy you or
you pay nothing. Isn't this worth looking
into? Could we offer such liberal terms
if we didn't know that the Hess Furnace
excels in service, simplicity, efficiency,
economy 4

We are makers-not dealers-and will
save you all middlemens' profits. No room
for more details here. Write today for free
48 -page booklet which tells all about lt.

Your name and address on a post card
is "Orient.
NM, 012 Tacoma Bldg., Chicago

"KLEIN'S"
Lightweight
Lineman's
Tackle

Note

the Hitch

Note the
light

vanized steel
shell blocks, one

fitted with snap
hook, the other with

anchor hook. Also note
the hook that locks the

oad.
Writ e for Free Booklet of Line-

man's Tools.

MATHIAS KLEIN & SONS
Station U-3 Chicago, III.

Handy Electrical Dictionary
"Just Fits The Vest Pocket"

Designed to meet the needs of the begin-
ner, and at the same time furnish a com-
pact, reliable reference for the electrical
worker and expert.

224 pages-"Plain English" defini-
tions of over 4,800 electrical terms
and phrases -7 pages of diagrams

Everyone Interested in Electricity
Needs it

Price, Cloth, 25c
Full leather, full gilt, 50c

POPULAR ELECTRICITY PUBLISHING CO.
Book Department

Monadnock Block CHICAGO, ILL.

"YEMCOff

Quick Set
1 jtj Ball Bearing

Made of Best Steel Drop Forg-
ings, hardened and tempered.

New and Novel Strong and Simple
Unique and Attractive

Adjustable with one hand, will
slide to any hundredth part of an
inch and hold to that point.
Mechanically right. Price $1.00

Your Dealer or

SMITH & HEMENWAY CO.
P. E. 3-10, 108 Duane St., New York, U.S A

WRENCH
SPECIAL

OFFER
Cut out and re-
turn this ad to us
with the name of
your nearest
hardware dealer
and we will send
you one of these
Yrmco'wrench-

es fork postpaid

0

9tá leilE.-.tY,at.ó-4

Also Made in
11 -Inch Size

i
One Hand Adjustment

For oler Mutual Advantage mention Popular Electricity when writing to Adyertjsefs.
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Bargain Prices
On New and Used

Electrical Machinery
We Buy, Sell, Rent, Trade and
Repair Electrical Machinery.
Our Stocks are Large, Prices

Low and our Used Machinery is as Good as New.
Write for Bargain Booklet Number Thirty.
Tell us what you have and what
you need. We can interest you. -..
The F. BISSELL COMPANY
226-230 Huron St., TOLEDO, O.

THE BARNES
Alternating and

VARIABLE SPEED
Direct Current Motor

1-12 and 1-8
H.P. The only high speed,
single phase, alternating motor

that absolutely will not
heat.

Armature and field pieces
arelaminated.

Brushes are self-ad-
tusting.

The 1-12 H. P. size for
all family washing ma-
chines.

The 1-8 H. P. size for
coffee mills, printing

presses, etc.
We also manufacture a 1-12

H. P A C. or D. C Dental
Motor with chucks for emery
wheels and buffing purposes.
All motors guaranteed. Re-
sponsible agents wanted.

BARNES MFG. CO., Susquehanna, Pa.

Electric Light

50 LIGHT OUTFIT FOR $500
Including FAIRBANKS -MORSE Special Electric Engine and

Dynamo, Storage Battery and Switchboard.
This outfit will operate 50 of the new Tungsten Lamps as

steady and reliably as a City plant.
It offers a relief from the dirt, danger and unsanitary conditions

arising from old methods of illumination, and gives an economical
light that is both safe, convenient and healthful; in fact, there is no
substitute for the soft, white light diffused by Tungsten Lamps;
it Is even said to rival day liuht.

Same engine can be used for operating pumping plant or other
machinery. Engine operates on gas, gasoline, kerosene or
distillate.

Larger plants in proportion up to 500 H. P. Mention this pub-
lication and send for descriptive Catalog No. 1163 CB.

FAIRBANKS, MORSE & CO.
481 Wabash Ave. Chicago, III.

Demonstrator Agents Wanted is Every -_y t16 -ft. Steel Launch $96
.Complete with Enúioe, Ready to Run

l5-20-23-27 foot Launches at proportionate prices. All launches tested and

.. - fitted with Detroit two cycle reversible engines with speed controlling lever --simplest engine
made-starts without cranking-has only 3 inning parts-anyone can run it. Steel Row-

- boats $20.00. All boats fitted with sir tight compartments-ca nnot sink, leak or
`

the worldaoeweed fo e1tef We a largest manufacturers nlsteblo ttlant, r the memaactnre rlem lockeamedcoceaed riveted eel oas. Orders
fillet the day they are received. write for Free Illuatmted t'atalog not testimonials of tills' satisfied users.

Michigan Steel Boat Co., 1399 Jefferson Ave., Detroit, Minh., U. S. A. (30)

L. H.

IF YOU KNEW
what our engine would save
YOU in cold cash you would
buy no other. Economizer
Engines are Reliable, Du-
rable, Economical. 30 days
trial to responsible parties.

Address,
& T. CHAPMAN, Marcellus, Mich.

FOOT and ELECTRICAL DRIVEN
Power and Turret Lathes,
Planers, Sharpeners, and

Drill Presses.
Write today for our Complete Catalog

Shepard Lathe Co.
8.131 W. tad St., Cincinnati, O.

pEJuECiItor"
EArrÍ1YFS

Simpticity strength, reliability, un-
failing endurance and great power,
backed by the finest workmanship
and (talon are the conspicuous feat-
ures of "Perfection" engines.

2 H.P. $48 T adyiio install.
Satisfaction guaranteed or free re-
placement.
All sizes, 2 to 25 H.P. illustrated in our
fine new Catalog. Send for a copy.

THE CAILLE PERFECTION MOTOR CO.

119 Amsterdam Ate. Detroit, Mich.

Send for our Handsome Boat and Engine Book, Mailed FREE
Just like a 30 -Footer Do not think of Buying a Launch or Engine until you see our Handsome Book

only WHICH EXPLAINS FOUR WONDERFUL LAUNCH BARGAINS
smaller. Only $121 for this complete 16 -ft. Launch Special Bargains in WECO

-3 H. P., guaranteed self-starting Engine, reversible, self-starting en-
weedless and Wheel Rudder. Result of 30 ginesto thosebuildingor bur
years' experience. Money back if not as ing their own Hulls. En -
represented. Write for free catalog today. gine controlled byone lever

Special proposition to agents for a limited time only.
C. T. Wright Engine Co.. 3300 Canal Street. Greenville, Mich.

I"or our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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This is the ARISTO MOTOR It Is yours
For only $1.00

This electric motor is the most beautiful and powerful for its size there is on the market.
It is cast solid, no cheap material used on it. The metal parts are highly ornamented and
makes a very beautiful looking machine. The motor runs on one dry battery, two or
more cells of battery will give wonderful power and speed. This is just the motor you want,
will drive any kind of toy machinery. You will like it as hundreds of others do. Corn plete Direc-
tions with every motor. Money refunded if not satisfactory. Send 20 cents for Postage.

ARISTO COMPANY, 2514 N. Halsted St., Chicago, 111.

A School Within Itself There are Xx chples iel all, carrying you from the
fundamental principles of electricity on through the various
branches to a point where the careful student comprehends the

complete designing, care and operation of a dynamo or motor, and I chapter on electric
automobiles, outlining their construction, care and operation, and all about storage
batteries and how to handle them. Each subject is carefully written and to the point.
After a student studies a subject, he is questioned on that subject in such a manner as to
bring dearly to his mind the points he needs to know regarding same. A DICTIONARY
in back of book will enable him to learn the meaning of any electrical word, term or
phrase used in this book, as well as hundreds of others in common use. All required
tables necessary in the study are in it.

PRACTICAL

ELECTRICITY

CLEVELAND ARNATURE
wOnKS

TABLE OF
Chapter

I-Wiring.
II-Electric Batteries, Electra Plating.

III-Magnetism.
IV-The Magnetic Circuit.

V-Magnetic Traction.
VI-Magnetic Leakage.

VII-Energy in Electric Circuit.
VIII --Calculation of Size of Wire for Mag-

netizing Coils.
IX-Calculation of EMF's in Electric

Machines.
X-Counter EMF.

XI-Hysteresis and Eddy Currents.

SUBJECTS:
Chapter

XII-Armature Reaction.
XIII-Sparking.
XIV-Winding of Dynamos and Motors.
XV-Proper Method of Connecting

Dynamos and Motors-Self
Excitation.

XVI-Diseases of Dynamos and Motors,
their symptoms and how to
Cure Them.

XVII-Arc and Incandescent Lamps.
XVIII-Measuring Instruments.

XIX-Alternating Current
XX-Automobiles.

A Dictionary of over 1500 Electrical Words, Terms and Phrases. giving a brief meaning
of all which are In oommon use.

$2.00 PER COPY-FIFTH EDITION -24.000 COPIES SOLD
The offer we make of refunding money if book Is not satisfactory upon examination Is AN UNDSITAL ONE In connection with the

sale of a book. But we have no fear of its return. Your decision will be what thousands of others have been. Money would not buy it
it it could not be duplicated. We could print testimonials by the hundreds. It is beat to order and be your own judge of its merits. '
CLEVELAND ARMATURE WORKS, 4730 St. Clair Ave., Cleveland, Ohio. Armature,' and Plaids wound. commutate, Filled

AMERICA'S GREATEST REPAIR WORKS

.g $15° EACH
or

$3.00 per pair

The Lowest Priced
High Grade 'Phone
Made.

We absolutely guarantee
these 'phones to be mechani-
cally and electrically per-
fect, and to work as long a
distance as any battery
'phone made.

Instruments are equipped with push button and
bell for signaling.

Distance Phones work depends upon size of wire
and number of batteries used. Good for 500 feet
on 2 Dry Cells per Instrument.

C. O. D. orders accepted if one-half of amount
accompanies order.

Shipping weight per pair is 5 lbo.'
If more than two 'phones are required on e

system advise us of your requirements.

EMPIRE ELECTRIC WORKS
1174, Bridgeport, CL

The Guaranteed Cell
n '

/

1

Guaranteed for ail
Open circuit -wort`

4
EO

DRY BATTERY

tS` Pv

For Iánirion
ANOAEE Ot.IER WORRREGOIRw4

High AnlperaQe

FOR IGNITION
AND ALLWORC REQUIRING

HIGH AMPERAGE

Q;EO
DRY BATTERY

`PEP'

POSITIVELYGUARANTEEII

FOR alt.

OPEN CIRCUIT WORK

The list of satisfied "Red Seal" customers is growing
larger each day. A trial is assuring; a comparative test
with other makes it convincing that our "satisfaction
guaranteed" cells will do all we claim for them.

Catalog 24 E for the asking.

Manhattan Electrical Supply Co.
New York, 17 Park Place Chicago, 188 Fifth Avenue

For our Mutual Advantage mention Pop llar Eleetricfty when writing to Advertiser,.
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ELECTRICAL TOYS FOR BOYS
Scientific ELECTRICAL Novelties

Practical, Complete, Durable. Harmless

THE1000
DRY

BATTERY
»., c,.cu , ..lovor,

rsCiSSaR aECTRIC OTO'

eu.

1900

possess all the features
needed to make battery
circuits complete and suc-
cessful in operation.

In all work where bat-
teries are required the
1900 Dry Cell should be
used, as its high voltage,
long life and efficiency
produce results obtained

from no other make and make it the
battery of

Known Quality
We especially recommend this battery _or

operating Wireless Outfits and Gas Engine
Ignition.

Write today for our catalogue "E", which
gives sizes, full particulars and prices.

The Nungesser Electric Battery Co.
CLEVELAND, OHIO

General Sales Office:
128 West Jackson Boulevard

CHICAGO

{HOME, OFFICE,
STORE FACTO

¡VERY boy hi the country can easily own a railroad.
Costs little and pays big dividends in fun. Our

Models of Locomotives, Trains, Trolley Cars,
Dynamos, Lamps, etc., are practical and durable
inventions. Equipped with dry batteries, no acids
or liquids used, perfectly safe and harmless. Elec-
trical toys instruct as well as amuse.

Catalog B, fully illustrated, quoting low prices-SENT FREE.

TxE CARLISLE & FINCH cº.
264 E. Clifton Ave., Cincinnati, Ohio

Largest Manufacturers Electrical Novelties in the World.

A PERFECT LIGHT

FOR THE
or RY

C Our Pacific Portable Lamp
may be attached to any convenient
fixture, bracket or drop light and
easily carried to the desired point
in a room.

The lamps are adjustable and
can be raised and lowered at will.

11 The hoods are so arranged that
the light can be thrown at any desired angle.

This lal:ip has no equal for conveni-
ence-durability and it will be found a
necessity-not a luxury.

of When once used it is impossible to do
without one.

Price complete, ready for use-- $5.00
 Send your order today- rejoice tomorrow.

Southern Illinois Electric Co.
508 Missouri Ave. East St. Louis, Ills.

TESTED APPARATUS
Means the Elimination of
Faults in Your Product.

Electrical and photometrical tests of every description.
Checking electrical instruments of all kinds and classes.
Inspecting and testing new electrical machinery, apparatus and material at factories and after installation.
Tests on any electrical machinery and apparatus made anywhere.
Arc and incandescent lamp tests, either electric, gas, acetylene or oil.
Illumination tests made anywhere.
Secondary standards of candle -power furnished.
Facilities furnished to experimenters and investigators.

We have recently added to the above, coal testing, and are now prepared to make approximate analyses
and calorific determinations on samples of coal, promptly and accurately.

. ELECTRICAL TESTING LABORATORIES
80th Street and East End Avenue NEW YORK, N. Y.

For ourMntual Advantage:mention Popular Electricity when writing to 4dverttger .
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Don't Pump Water by Hand
NOR GO WITHOUT IT. THE

99

arvis inner
ELECTRIC PUMPING OUTFIT

Will give you all the :ulvantagos of

CITY WATER
AT VERY SMALL COST AND LITTLE ATTENTION

AUTOMATIC-EFFICIENT-RELIABLE
"They Pump While You Sleep"

We also make other Pumps, suitable for any kind of Power,
Tanks, Controllers, Etc.

Send for "BLUE BOOK"

JARVIS ENGINE & MACHINE WORKS
900 RIVER ST., LANSING, MICH.

Electric Lighting Outfits
for Motor Boats, Country Homes, Stores, Small Fac-

tories and Laboratories.
We have the best and most complete Lighting System

for such purposes ever made.
We furnish a High Grade Dynamo, Switchboard and

Storage Battery.
It will pay you to write to us at once. Our Lighting System hay

some very interesting features about it, some of which are: first low
selling cost, simplicity, durability and economy.

Schug Electric Manufacturing Co.
Electric Lighting Dept. DETROIT, MICH., U. S. A.

id'

ALTERNATING CURRENT
MOTORS

} to 4 H. P. Single Phase, Induction Type, Self Starting.
Send us your plans at once and let us figure your "Motor" wants.
Our Engineering department is especially equipped for this purpose,

and therefore guarantee you satisfaction.
Write for special bulletin 30E4.

The Holtzer Cabot Electric Co.
Brookline, Mass. 397 Dearborn St, Chicago, Ill.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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FREE TRIAL For Six
Months

We will send this genuine Carborundum Mechanics'
special Tool Grinder with drill and chisel grinding
attachments to any man for a free trial
lasting six months. You may ship the
grinder back any time within that period.
We are making this offer to demon-
strate the superiority of Oarborundum
aver all other abrasives. Send the
free coupon for full information and
for our free booklets on Oarbo-
rundum.

Mechanics' Special Tool Grinder
The ONE, superb, PERFECT tool grinding machine-a machine

which sells at a price so low that you will be amazed. Fitted with a
genuinei

attachments. Guarrundum anteedto
wheel.

ind 25 imes
chisel
ster than

rind-
grind--tone and 8 times faster than emery. Never needs to be dressed.

Will not remove the temper from steel. Backed by an iron clad
aarantee.

Send

Free

Coupon

Today

Send Today for Free Carborundum Booklets
Do not delay if you want to try one of these grinding wheels for six months without any expense. Send

nday for full details of our offer also our free Carborundum booklets and circulars. Merely give your own
name and address and the name and address of your hardware dealer. You are under no obligations to pur-[lase. We merely want to explain our free trial offer and send our free Carborundum booklets, so writetoday.

Luther Brothers Co.,

F
WtAYN F `j

SIORw,I R

',,®

267 Madison Street, Dept. 1403
MILWAUKEE, WIS.

Here It Is-At Last
A bell transformer that really does what it is made for. Oper-
ates door bells, buzzers, annunciators, burglar alarm systems,
electric clocks, etc. Takes the place of unreliable, trouble-
some batteries and uses practically no current. Will run for
hours on dead short circuit without danger of burning out and is

Approved by National Board
of Fire Underwriters ,

Can be connected to obtain 4, 8 or 12 volts. Neat
in appearance and can be installed anywhere in homes,
hotels, schools, hospitals, offices, etc. '1,

We don't want to sell you this transformer- , a
you can get it from your local dealer. But, if f 4.4J 7

he don't have one for you write us, mentioning his name, and we will send ¡ rs1
our illustrated leaflet N451 I. ,

Fort Wayne Electric Works
FORT WAYNE, INDIANA

BRANCH OFFICES MOST LARGE CITIES ¡ 4° ,

For our Mutual Advantage mention Popular Electricity when writing to Advertiser..
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Be A Motorman
Double Your Pay

We teach you at home in your
spare time the profession of Street,
Interurban, and Elevated Electric

r
Railway handling. This work com-
mands highest wages, and is steady

year in and year out. In order to secure responsible,
competent Motormen and Conductors, this school
has been endorsed by the Electric Railway Man-
agers all over the country.

HUNDREDS OF POSITIONS ARE OPEN

right now waiting for our graduates, as this school
has been for many years successfully preparing
ambitious young men throughout the United States
for Steam and Electric Railway Service. Our
method is simple, still conducive of the best possible
results, as no expense has been spared in compiling
the profusely illustrated text books which touch on
every vital subject connected with the profession.

If you want a good paying position, write today
for new Free Catalog and full information.

The Wenthe Cor. School
Gen'l Office 363

Freeport, - - Ill.

The Best Business Card
for your use and for any man's use who desires
the distinction of attention to little things is the
Peerless Patent Book Form Card. It will get
close and careful scrutiny, and that means an audience
with most favorable attitude of mind from your prospect.

Peerless Patent Book Form Cards
not only save fifty per cent of your cards, but they are al-
ways together and get -at -able when you want to hand one out.
They are always clean, perfectly flat, and every edge is
smooth and perfect. Send for a sample and detach the
cards one by one and see for yourself. Send today.

OUR SMART
CARDS IN CASE

JTEELCiOMPANY,
iiuRO

C.N. HARRIS
oN.

r i NOOI°oo

The John B. Wiggins Company
Sole Manufacturers

Engravers Die Embossers Plate Printers
41-43 East Adams St., Chicago

i
For our Mutual Advantage,mentton Popular F.lectrlelty when writing to Advertisers.

The

American

Wireless

Institute
Begs to announce the

opening of a branch
school in

NEW YORK CITY
LOCATED AT

114-116 Fifth Ave.
IN THE NEW

Merchant's Exchange Bldg.

We cordially invite
you to inspect our thor-
oughly equipped school
and method of teaching

WIRELESS
ENGINEERING

or we will gladly mail
full particulars upon
application.i
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GET THIS BOOK
Send us your name and address and we will mail
free, this absorbing treatise, "Electricity as a
Remedy," written by a graduate physician
of life-long experience. He tells what electricity
does, its effects and why the

Wizard Wireless
offers the safest, cheapest, sur-
est method of home applica-
tion, and cites many instan-
ces successfully
treated by it.

Every
person

whether
interested or

not should read
this enlightening

book on so important
and vital a subject as

"Electricity as a Remedy."
If afflicted in any way, or e friend to one
afflicted, get this book and learn whether
electricity can help. If it can you ought
to know. You wall read the book with
profit in any case. Sent free, prepaid,
anywhere. Write NOW, while you
think of it. Don't delay until you forget.

Genesee Sales Co.
Suits 389, 211 Lake St., Chicago

Central Electric Co., 36 Adelaide St.. W. Toronto, Can.

HESS sicr RYLOCKER
THE only modern Sanitary Steel

Medicine Cabinet or Locker.
Handsome beveled mirror door. Snow
white, everlasting enamel,inside and out.

Costs less than wood and is better. Should be
in every bathroom. Is dust, germ and vermin
proof and easily cleaned with warm water.

Made in four styles and three sizes. Price
*7.00 and up.

Send for illustrated circular.
HESS 912 L Tacoma Bid., Chicago

Makers of Me Hess Steel Furnace.
Sold on Approval. Free Booklet.

Fasten it Stronger
than ever before!

Perhaps you used wood plugs or "leaded
in" yesterday to make that fastening to
your wall of plaster, slate, concrete,
brick, stone, marble or cement.

Start today by sending for
sompies of

Star Screw Anchors
Use them on your

next job as follows:
Drill small hole, (not
too large) and insert anchor
shield. Place fixture, run
screw through, on into shield
in wall, and fasten tight. The
Anchor spreads, wedging
tight on all sides and can't be
pulled out.

,

For samples and catalogue eo address

Star Expansion Bolt Co.
Catalogue Department 10

149 CEDAR STREET
NEW YORK CITY

ELECTRIC BENCH FILER
The Bruit Bench

Filer solves the
problem of die mak-
mg. Made in two
styles --belt or direct
connected motor
driven. Can use cur-
rent from any elec-
tric lamp socket ofi
110 volts, direct cur-
rent or alternating
current.

1 *' Send for our Cata-
log "C" at once.

R. C. KENDALL & CO.
749 1st Nat'l Bask Bldg.

CHICAGO

BUY YOUR PLUMBING AT WHOLESALE PRICES

DOING BUSINESS FOR
25 YEARS AT SAME
ADDRESS.

for complete bath
room outfit. Five
foot roll rim por-

celain enameled bath, porcelain ena-
meled lavatory, low pattern syphonic
closet, $39.00. Hardin's warn my
beats any other guarantee.

Save 35 to 70/
Complete Heating Plants and Water
Systems for Country Homes. Get our
150 -page Money Saving Catalog No. 9,
Free. Write today.

$24.95

JOHN HARDIN CO., 4553 CÓ;eAvenueHÁG
For our Mutual dvantag. mention Popular Fleetrlelts when welting to Advertisers.



On Small Luatp &
Table

Monthly

Payments

POPULAR ELECTRICITY

75

(Just a little payment now and then-
whatever you can conveniently spare
-and the furnishings you select are I

soon paid for. We give you a year's
time on every purchase and you enjoy the fulluse
of the goods while paying for them. We charge
absolutely nothing for this credit accommodation
- no interest-no extras of any kind. It's by far
the most liberal plan of credit that is serving the
American people today. Everything confidential.

Catalog Noe 19 Free
Our Big New Catalog tells all about this most
generous credit plan. Write for it at once. It's
an immense volume, handsomely illustrated in colors.
quoting factory prices on everything to furnish and
beautify the home --Furniture, Carpets, Rugs. Curtains,
Pianos, Crockery. Sewing Machines, Clocks, Silverware,
Stoves. Ranges, Pictures, Go -Carts. Refrigerators,etc.
Write for this big catalog at once. Write for it today.

Mission Lamp and Table
One of our thousands of bargains; Mission
Library Table, solid oak, weathered finish.
top 36x24 in. Lamp 24 in. high, cathedral
shade 12x12 in. set with beautifully colored
glass, fully equipped for burning oil, gas or
electricity [state preference], all tubing,
wires and fittings included. Table and Lamp
Terms 31.50 cash. 50c monthly until paid

75

Hartman Furniture & Carpet Co.
Dept. $6 223-229 Wabash Ave., Chicago, U. S.A.
Largest oldest and best known homefurnishing institu-
tion in the country-established 1855--55 yearsof success
-22 big stores --over 700,000 customers-capital and re-
sources larger than any other similar concern in the U.S.

NEW INVENTION
A DUSTLESS HOME

AIR DOES
THE WORK

New Home Vacuum Cleaner
New Principal. Double
action. Constant suction.

Cleans carpets, rugs, mattings on floor. Takes place of
brooms, brushes, dust cloths. Cleans without sweeping.
Raises no dust. Constant powerful suction draws dust,

dirt, grit and germs through body and fibre
of carpet into cleaner. No electricity, motor,
power or operating expense. Child or deli-

cate woman operates easily. Mrs. M. V. Buck-
ingham, Nebr. "Home Cleaner certainly
takes fine dirt out of carpets." Prof. Geo. El.
McDowell, Pa.: "Took 81-2 ounces fine dirt
from carpet 10s13 ft. So they go. Hundreds

of letters of praise and satisfaction.
Lady hadrmattian,ngttoo oldcleadto takeer.up.Cleanon

So handy, so easy. N1" eighs 8 1hs. '1 hink of it!
A dustless home-cleaner than ever before-
without sweeping, dusting. house-cleaning.

New HomeVaeuum Cleaner, Price $8.50.
Does same work an high priced machines,

This great blessing heretofore possible
onlyfor the rich, now within reach

of all-rich or poor-village, city or
country. Sent anywhere. Order
now-you won't regret it. Not

sold in stores.
Free Sample to Agents.

236 to ó18Oper week.
W. R. Morgan, Pa., "Senil
60 Cleaners at once. Sold

5
32 so. far this week,
makingg 75 in 9 days.'

C. F. (,off, Mo.: "Sold 5O Vacuum Cleaners last
Saturday my first attempt.'

Not an old, worn out proposition. Entirely new. Field
untouched-unlimited. Experience unnecessary, Takes
every family by storm. Sells Itself. Make money easy.
Men or women. All or part time. Show 10 families, sell t;.
Enormous demand. Think of millions of homes want-
ing --needing Vacuum Cleaner. Start now in a profitable,
e syl important business. Money comes easy. Don't delay.
Don t let someone_else beat you to it. N rite today for
Agents Big Profit Plan. Risk a nny to bring tidal wave
of success. R. ARMSTRONG MPG. 00.
-00 Alms Building Cincinnati,Ohio

The New Automatic

Power

"The Automatic Power Washer" is specially
adapted to be driven by a gasoline engine,
counter shafting or motor which can be fastened
to either the wall, floor, or any convenient out-
of-the-way place, so that your washing is done
automatically.

These machines are manufactured in two
different types-"A" and "B." Type "B" is
our latest type and is equipt with all of our
latest improvements, including our reversible
wringer which eliminates your clothes from be-
coming torn by the wringer rollers.

Write today for descriptive matter and prices.

Automatic Electric Washer Co.
NEWTON, IOWA

The "IMPERIAL"
A Portable Vacuum Cleaning Machine

combining efficiency, practicability and economy. Can be
attached to any electric light socket

"The Only High -Grade, Efficient Machine on
the Market." Guaranteed

A Dividend Payer for Central Stations
Crowing concerns and responsible parties wanted as agents.
Exclusive territory gives. Send for Catalogue and Particulars.

Pries $100, Complete
EMPIRE VACUUM COMPANY

I i Z Wiest 90tí1 Street, New York

For our Mutual Advantage mention Popular Fleetrirlty when writing to advertlaer,
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A PENNY PAYS FOR
The Washing
When You Have An

ELMO
which is operated from the electric
light circuit used in your home every
day, and is so arranged that con-
nection can be made to any electric
lamp fixture, and by turning the
button the balance of the wash day
trials can be forgotten at the small

of only ONE ONE -HUNDREDTH OF A DOLLAR.
I'he Elmo power washer has a great many features which

::re decided improvements over other types, one of these ad-
vantages is the improved lid which permits machines to be
opened without turning off the power, as the gears become
disconnected automatically. Another good feature is that
all the gears and working parts are shielded so that there
is no such things as torn clothes or crushed fingers.

The reversible wringer is the greatest labor and time -sav-
ing feature of the Elmo Power Machine, as it can he run
either forward or back by the simple shifting of a lever on
the side of the machine, therefore the trouble of napkins,
handkerchiefs and other small pieces of clothing never
become tangled and torn in the rollers.

The entire secret of this washing machine is the `Back -
gear" which is used by no other washing machine on the
market. A postal card will bring to you our circular "A
Penny Pays for the Washing" which you should have before
purchasing. Write today for full particulars.

GRINNELL WASHING MACHINE CO.
Successors to Thompson Bros. Co.

Dept. 25 - - GRINNELL. IOWA

Summer Comforts of the Ocean
In the Smallest Home

COLONIAL
8 IN. UNIVERSAL D. C. DESK FAN

Can be used on Desk, Table or for Side
Wall Suspension

Consumes little more than half the current taken by an
incandescent Lamp

Large Wind Out -Put

HAND-

SOMELY

FINISHED

SOLID
BRASS
GUARDS
AND
BLADES

Do not buy until you have seen

This Perfection of Fan Making
It your dealer does not have one

Write us direct
THE COLONIAL FAN & MOTOR CO.

WARREN, O.

cLOPEDl nCL0PLI/11 cYCIAPEIYA (YCLOkED'
1

TOMbB11 E t1trnB11.e Iwo. A, mOB1!
ijIiFFR106 intiptlieE"t;mpr
VOL:1

W TOPtifiG°

opERATIO
REPAIRS

For Owners, Dealers, Builders

Salesmen and Chauffeurs

Cyclopedia of

Automobile
Engineering

Four big volumes-I,700 pages -1,500
illustrations-full page plates-halftones
diagrams, sections, etc. Thoroughly in-
dexed and bound in half morocco. Pre-
sents the most complete information on
the automobile industry-its history and
development from the time of its invention
up to its present state. Describes all makes

of machines-mechanisms, care of auto, art of driving-
a practical guide for information regarding construction,
maintenance and operation. Contains complete instruc-
tion on repairing. Written by experts.

Examine the Books at Our Expense
We will send you a complete set by prepaid express upon receipt

of coupon. Keep them five days-give them a thorough and careful
examination. If you do not wish to keep books advise us and wr
will have them returned at our expense. If you keep the books send
us $2.00 in five days and $2.00 a month until special introductory
price of $12.80 has been paid. Regular list price $24.00.

PARTIAL LIST OF CONTENTS
Automobile Operation-Care-Trouble-Breakdown- Repairs --Auto-

mobile Power Plants - Cooling and Oiling Systems - Ignition Systems -
Spark Coils-Buying a Motor Car --Gasoline, Electric and Steam Cars--
Tires-Puncture- -Accessories -- Driving- Motorcycles - Gas and Oil En-
gines-Fuels-Care of Gas Engines-Electricity- Storage Batteries-- Direct
Current Motors -- Mercury Vapor Converter-- Primary Batteries-Steam
Engines and Boilers-Valve Gears-Indicators, etc.

Order promptly and we will include FREE for one year, as a
monthly supplement. the TECHNICAL WORLD MAGA-
ZINE, a regular $l .i0 monthly, full of interesting scientific topics
written in popular form.

miww

FREE OFFER COUPON
American School of Correspondence,

Chicago, U. S. A.
Pleaso send vet cyclopedia of Automobile Engineeringfor

5 days' free examination; also Technical World for 1 year.
I will send $2.00 within 5 days and $2.W per month until I have
paid 512.80; otherwise I will notify you and hold the books
subject to your order. Title not to Dam until fully paid.

Name
Address

Occupation

Employer
Pop. Elect:lefty 3-'10

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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This

Latest
Style

All Wool
Spring

Suit

Tailored
to Fit

$16x95

$2.10 a Month
Six Months

to Pay
Others from
$12.95 to

$27.50

Tailored -to -Fit Clothes
On Credit

You can now wear the kind of clothes you have
always wanted to wear-the kind that looks so sub-
stantial, wear so well and flt perfectly-the kind
that means so much to your business success and
standing in your community. For we will tailor to
flt and sell to you on Credit any style garment you
select from our large Spring Sample Book, snake it
of positively all wool goods-the acid tested. pre-
shrunk kind-the only kind we use-and guarantee
it not to fade or shrink, but to bold its shape per-
fectly under all ordinary conditions and to be the
hest valus for your money you have ever received-
bar none. Choose any price garment you wish. It
will be made In strict accordance with the measure-
ments you give us and when finished It will be

Shipped on Approval
No Money Down

We want you to prove, at our expense, every claim we
make before you even say you will buy. Take the gar-
ments in your own home-see them draped on your own
figure before you pay us a penny. And If. alter several
days examination you have satisfied yourself In every way
as to their exceptional value and desire to keep them, send
the first small payment-a few cents on the dollar-and
take six whole months to pay the balance. Should you
decide for any reason whatever not to keep the garment,
we'll take it back as cheerfully as we sent it-even pay the
return express charges. You promise nothing-risk
nothing. Simply ask to see the clothes that we will tailor
for you.

Send for This Free Book of Samples
You owe it to yourself to at least Investigate our liberal

plan of tailoring to measure ON CREDIT-NO MONEY
DOWN. All we ask is the
opportunity of sending you
our Illustrated Sample Book
which tells you exactly what
we have to offer you. So
write us at once- now-
while this advertisement is
before you, and let us
show you how to get bet.
ter clothes-tailored-to-fit
-at lower prices than ever
before-ON CREDIT. And
remember, shipped on
epprovel-NO MONEY
DOWN.

CLEMENT COMPANY
551 Franklin Street

Chicago, III.

CtLMI
+..

Nt(t,

EARN

$25.00 to $50.00 Weekly
IN AUTOMOBILE BUSINESS

Chauffeurs, Automobile Salesmen and Repairmen get big
pay for pleasant work because the demand for trained
men exceeds supply. We have taught hundreds
(without mechanical ability) and we can teach you in ten
weeks if you study a few hours a week. It is Interesting.
Our simple mail course guarantees thoro efficiency because
it's personal. Ask our graduates who are earning
$25.00 weekly or more in positions we obtained for them.

Send to -day for first lesson-it's free.
Chauffeurs and competent men supplied owners and garages.

Empire Auto. Instituter Roc700
DakerBld Y,

The Original Automobile School.

An Opportunity to Learn
Telegraphy Free of Charge

'1'lle plan is to secure employment at one
of the local factories here, (which is always
possible) and attend the evening school,
7 to 10 p. m. and pay for course in small
monthly payments, which complete is $55
or ($50 cash) $10 additional for Wireless
course. Ours is the most thorough course
possible, includes all branches of tele-
graphy, railroad, commercial and wireless,
also typewriting. Write us today for fur-
ther information.
THE ELYRIA TELEGRAPH SCHOOL

ELYRIA, OHIO

Wireless Supplies
Complete sending and receiving sets, $1.60 up.
Electrolytic Detector $1.50, Detector Stand, $1.25.
Potentiometer, $1.65, Tuning Coils, $2.25 to $4,50.
Also a full line of small Motors, Dynamos, Bells, Tele-
phones, Flashlights, etc. Send 2c stamp for large illus-
trated catalogue. Franklin Elec. Novelty & Mfg.
Co.. 844 9th Avenue, New York. N. Ye

VACUUM 30 D Y R> R
To prove to every reader of this magazine that she
can wash clothes with least work and wear with
Syracusee'EASY" Washer
we will ship one on 30 days' trial and pay
freight both ways if you do not find it far
better than any you ever tried. Easy pump-
ing motion. Water heated in rust -proof tub.
Cleanses lace., clothes, carpets. Write for
free booklet, rateable recipes and trial offer.

-DODGE & ZUILL
559 0 Dillays Bldg., Syracuse, N. Y.

For our Mutual Advantage mention PopularúElectrlelty when writing to Advertisers.
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Don't Be a Wage Slave
Make $3,000.00 to $5,000.00 a Year

Be a Doctor of Mechano-Therapy
We Teach You By Mail or In Class

Are you tired of working for wages which barely keep body and soul
together? Have you the ambition to enjoy the profits of your own labor?
To gain social prominence and financial independence? To go forth
among your fellow men with your head up-an honored and respected
citizen of your locality? Have you thought of going into business foryourself?

THEN SEND FOR OUR FREE BOOK
Entitled 'flow to Become a MeehanoTherapist." It tells how every man and
woman, with an ordinary common school education, can acquire a profession within
a few months which will Insure financial Independence for life. GET ~BOOK

-It costa you nothing.

WHAT IS MECHANO-THERAPY? CAN 1 LEARN IT?
Mechano-Therapy is the art, or science,

Of treating disease without drugs. It is
similar to Osteopathy, but far superior,
being the latest up -to date method oil
ti eating disease by the Natural Method.
t heals as Nature heals-In accordance

with Nature's laws. The Lech
ano -Therapf-t is a drugless" physician. bHis medicines are

-'f'p "NW iyk nati nige. entlm
circumstance,'. nations of food, circumstance,

CQA, idea, water and motion. He Is this profession -when you do,1 -¡'e skilled in compelling the body you begin to make money. We
tQ TO DO ITS OWN HEALINn supply ail lessons and necessary text books tree of

//947»,.
/aj wlthltsownforee,rathertban cost to you. No apparatus is used. You do not even' 0 with poisonous drugs of the need a place to work. All you require Is your two hands.y

old school practitioner. Certainly you can learn. The free book tells all.
T V O We can teach youWe Teach You In our Own Home

Have you asked yourself this
question? We answer unhesita-
tingly, YES.

If you have so much as an or-
dinary, common school educa -
lion you can learn.

You learn if you have the am-
bition to better your condition.

We can teach you in a very
short time, so you may enter

Illustrated
BOOK

How To Recome A

Mechano-
Therapist
5entTo Any Address

FREE

SEND FOR
Tills BOOK
TODAY, IT
IS FREE

an honorable and
profitable profession In a few months, which will Insure your financial independence for life,
making it possible to have an income of $3000 to 65,000 a year. We teach you by mail, in your
own home, without interfering with your present duties. No matter how old you are. Any

person..man or woman-with just an ordinary school education, can learn Mechano.Therapy. It is easy to learn and results certain.
We have taken hundreds of men and women who were formerly clerks-farmers-stenographers-telegraph operators-insurance agents
railway employes-in fact, of nearly every known occupation-old men of 70 years who felt hopeless-young men of 90 years, without a
day's buslnes experlenoe-salaried men, who could see nothing in the future but to become Oelerized, and laboring men who never real-
ized that they had within themselves the ability to better their conditions. Write for our FREE book, which explains all-today.
AMERICAN COLLEGE OF MECHANO-THERAPY, Dept. veo, 120-122 Randolph Street, Chicago, Ill.

ATTENTION! !
Mr. Inventor and Experimenter:

Are you completing a new device which you intend to market? Are you experi-
menting with a device which is about completed? And have you something Electrical or
Mechanical which you would like to submit in an intelligent and interesting manner?

BRING IT TO US and let us make your cuts for illustration, which will bring out
the merits of your goods. There is no better way to demonstrate or interest anybody
than with good photos or a well illustrated catalogue.

We show you the way to accomplish these results.
If you have not had any experience in the art of Photography, Half Tone work and

all kinds of Engravings-Write us and we will instruct you at without cost.

SUPERIOR SE CE AND QUALITY

,( O
141-149 OHIO STREET- Corla Salle Ave.

CHICAGO

For our Alai ila! Advantage mention Popular Electricity when writing it, Adv-ertlrera.
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WIRELESS EQUIPMENT FOR COMMERCIAL USE
We display a cut of our $40.00 Receiving Set mounted in a mahogany cabinet. It consists of the celebrated
Ferron detector, receiving transformer ;wound in bare copper wire, and by a special method, protected by

patent), tubular condenser and special 2,000 ohm head set.
The same instruments unmounted, cost but $29.00. This set
has a proven range of 800 to 1200 miles. The worth and
efficiency of these instruments is now well known to practically
every live wireless operator. We have yet to record the first
complaint concerning our high claims for the Ferron detector.
See testimonial in this month's issue of Popular Mechanics on
great range of Ferron. This letter is only one of hundreds.

Send 3c stamp for our Big Catalog of 120 pages of
anything Electrical or Wireless. 0cer 40 pages of wire-
less instruments for the experimenter and for private instal-
lation and commercial use.

J. J. DUCK, 428 St. Clair St., Toledo, OhioMounted in Mahogany Cabinet, $40.00
Entire Set Unmounted, only - 29.00

00
hightgradehis DETECTOR

Guaranteed to give perfect sal. isfaction, Easiest detector for
the amateur to get results with, requires NO battery or poten-
tiometer, works best without either. Nothing
cheap about it but the price. FREE, with each
Detector a Crystalholder,(regular
price 50c) also our 25e
booklet "How to Con-
struct a Practical Wire-
less Telegraf," with fine
wiring diagrams, (NO
BLUEPRINTS) and Un-
usually fine large Code
Sheet containing Morse
and Continental Codes
suitable for framing. Yon get $2.00 of
offer extended by request.

CHICAGO WIRELESS SUPPLY CO.
52 X Auditorium Office Building CHICAGO, ILL.

goods for $1.00. This

WIRELESS OPERATORS
Important Announcement No. 2

Following our purchase of the equipment of the
Stone Telegraph & Telephone Co. advertised last
month, we engaged their factory at Cambridge,
Mass., affording us increased facilities for the pro-
duction of Kermel Wireless Apparatus.

Expert design and progressiveness combined with
skilled workmanship and the best material obtain-
able insure unequalled efficiency, refined appear-
ance and above all the utmost reliability.

Our bulletins describing sets for commercial,
yacht and private installation will be mailed upon
request.

KERMEL APPARATUS CO.
18 Western Avenue, Cambridge, Mass.

IAIIRELESS APPARATUS
Our (Tubular Irpe) Variable

Condenser will increase the
range of your receiving set 5o%.
Price $2.50. Send ac. stamp
for our Wireless Catalogue.

Etheric Electric Go., TI
NEW YORKs Ñ. Y.

Bu`Ws." sss G.

too MILE TRANSFORMER complete for $b.00; in parts
for $5.5o; same j K.W. Transformer built with a high tension
vibrator to be used on storage or dry batteries equal to a 3 in.
spark or 25 miles, complete for $R.00. 2000 ohm receivers
complete for $5.5o. The sending helix in use with li to 2 K.
W. complete for $3.00. Send 5 cents in coin for our cata-
logue and wireless book.
The Brooklyn Wireless Co.. F95 Brofdway. Brooklyn, N.Y.

Read our ad vs in the January and February issues of this magazine.

WIRELESS TELEGRAPHY
Send stamp today forillustrated circulars describing our Wireless

Apparatus. Our Double Head Set, two.1000 ohm receivers on head-
band with 6 foot cord, Is unequalled by any other at the price, 87.00.
Soft rubber ear cushions. a1.50 each. Coils: -2 inch spark, 57.75. 11.4
inch, 65.00. Many other instruments are described and Illustrated,
among them Condensers, Tuning Coil. Interrupter. etc. Send today,
and circulars will be sent by return mail. Address nearest ofice.

INTERNATIONAL WIRELESS CO.. Dept. E
Lima, Ohio Los Angeles, Calif., Univ. Sta.

MURDOCK
Silicon-DETECTORS-MO LYBDENITE

We take great pleasure in announcing as notable additions to our
steadily increasing lines of reliable wireless apparatus, two absolutely
guaranteed forms of the well known SILICON and MOLYBDENITE
detectors. Under license of the owners of patents covering the use
of these two elements as etheric oscillation receptors we are manu-
facturing and offering the new MURDOCK detectors, for the use
of amateurs, experimenters and owners of private installations, at
prices which we believe are within the reach of those who really
want the best.

Silicon Detector, $15.00 Molybdenite Detector, $10.00
EVERYTHING FOR WIRELESS

WM. J. MURDOCK CO., 50 Carter St., Chelsea, Mass.
182 Sin., Nan Francisco 824 Dearborn St., Chicago

r

Í

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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GET A

WIRELESS
RECEIVING OUTFIT

TYPE A
Consists of detector stand, tuning coil, 75 Ohm

receiver with cord, and one dry battery, all in
polished oak case. Will receive up to 100 miles.

PRICE ONLY $7.75
Same instruments not mounted in case, only

$5.25. Order qu_ck. Only a few sets left.
(Send stamp for our catalog)

TREMBLY ELECTRIC CO.
MAIN ST., CENTERVILLE, IOWA

Improved Universal Detector
By Mail Prepaid One Dollar

SPECIAL
We will send One Pocket Wireless Telegraph

Instrument, with catalog and instruction book, post
paid for 25c.

ELYRIA WIRELESS SUPPLY CO., Elyria, Ohio

YOUR wants for ELECTRICAL NOVELTIES
will be satisfied by us at lowest coat and most satisfactorily.

New 51.z5 Flashlight with 4 C.
P. Tungsten lamp, r5oo flashes,
now postpaid, 75c; with extra battery
St. Send stamp for our new Illus-
trated Catalog for complete list of
Electric Flashlights 33c and up

Electric Scarf Pins 380
Engines........ 47c " ,.

Miniature Lamps..., 9c " "
Tungsten Lamps.. . .... 27c " "

Refillable Batteries, 3 volts 15c `
,

Cigar Lighters.... .. 30c " "
Medical Coils.. 78c "
Storage Batteries. 20 ampere hours $1.95 " "
All Metal Boa Telephones, one station . $1.65 " "

DEALERS: Write for our favorable terms and big discounts on
quantity order.

STANDARD ELECTRIC NOVELTY CO., Dept. C
Manufacturers and Importers

246 Third Ave., PITTSBURG, PA. 49-53 River St., CHICAGO, ILL.

This Gomplete Experimental Outfit
For Three Dollars

This generator, magneto type, perfect condition, armature silk wound, brass
gear drive, bronze bearings, will light miniature lamps, excite coils, operate as

a motor and test through 10,000 Ohms resistance. Any person can connect it

up. Weight 61 pounds.

This is the Balance of the Outfit
2 Binding Posts
I Relay Solenoid Magnet
4 Pair Electro -Magnets. all Different
I Miniature Lamp 2 c. p.i and Socket

500 Miscellaneous Machine and Wood Screws
One Switch One Push Button One Coil Wire
All Premium Goods in Coupon.

FREE COUPON
Send in this coupon with your remittance of 33.00, and we will send you in addition to the 15 pieces of

experimental apparatus a 75 cent induction coil and a 200 page book of diagrams and Instruction.

Name

Address

WESTERN ELECTRIC SALVAGE CO., 1224 S. Washtenaw Ave., CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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XXTH CENTURY
ICE CREAM FREEZER

AND

ICE CRUSHER
All in one machine and operated directly by an electric motor. The Freezer

or Crusher can be run independent of each other or both can be in operation at the
same time.

This complete plant occupies but about 8 or 9 square feet of floor space, and is
a convenient height of 36 inches. Made in two capacities, 20 quarts and 40 quarts.
Especially designed for Hotels, Restaurants, Cafes, Confectioners, Caterers, etc.

We also have a special Central Station and Electrical Dealers proposition,
which is not only intettesting but profitable. Write today for our Terms.

R. A. DEWSSERRY
216 N. MORGAN ST, CHICAGO. ILL.

Reversible
Electric Motor
\ perfect model of full

sized, vertical type, electric
motor, mechanical perfect,
producing the greatest
amount' of power possible
from the ordinary battery.

7 -inch motor, with two
speed gearing. Price, $2.00

5 -inch motor, (both sizes
are reversible). Price, $r.00

Send your dealer's
name, for complete
list of electrical toys.
',THE H. -K. ELECTRIC

TOY CO,

Indianapolis, Ind.

SAVE
60 to 70%

in your Electric Light bill-by
using Thordarson's Multiple
Lighting Transformers in con-
nection with the new Low -
Voltage Tungsten Lamps for
alternating current only.

Write for full particulars.

THORDARSON
ELECTRIC MFG. CO.
220 Jefferson St. Chicago, III.

HOW YOU CAN EARN $300 OR MORE A MONTH

L

:. One box ball alley costing $150, took in $513 the first
fifty-one days at Sullivan, Indiana. Two other alleys

costing $365, took in 51,372.95 in five months. Four large
alleys costing $840, took in $1,845.20 in fifty-nine days, more

than $900 a month. Why not start in this business in your own
town? Both men and women go wild with enthusiasm; bring their

friends, form clubs and play for hours. Players set pins with lever-no
pin boy to employ. Alleys can be set up or taken down quickly. Write for

illustrated booklet explaining EASY PAYMENT PLAN. Send for it today.
AMERICAN BOX BALL CO., 1904 Van Buren Street, Indianapolis, Indiana

Do You Want Electric Light or Power for
Your Country Home or Farm?

If you are out of reach of central station current and will
to install a gas engine electric outfit, either with or without
storage battery, write for our Handbook, here illustrated.
Alamo Electric outfits are standard. Our prices are as low a,
consistent with high-grade machines suitable for permanent
installations. Investigate our proposition, it places you under
no obligation.

Alamo Manufacturing Co., 73 South St., Hillsdale, Mich.

Inllll!IPif!II,IIIIII'i
71o1!II!I'I. ; 7,i;iB

Do You Want To
Enjoy Wearing A

Alamo -Westinghouse
Low Voltage Storage
Battery Outfit

DIAMOND
WITHOUT THE TREMENDOUS COST? Then send at once for our handsomely

ESIAN GEMS. Mined, cut and polished like illustrated TREE catalog of RHOD-ESIANgenuine diamonds. Same beautiful, hard brilliancy; withstand hardest diamondtests. Every way like highest class diamonds except in trice. Retain their diamond -like brilliancy indefinitely. RHODESIAN
DIAMONDS are inexpensive. Sold under strong guarantee on approval subject to examination. Surely get our catalog. SENTTREE Also shows genuine diamonds, precious stones, watches, etc., at wholesale prices.

RHODESIAN DIAMOND CO., 1419 unity. Building. CHICAGO

For our Mutual Advantage nicnlluu Popular Electricity when writing to Advertisers.
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THIS DOLLAR BOOK SENT FREE
Our 1910 Book-Newer Styles-Lower Prices

lillulIIIIIIIPIII

un
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ALL SOLI-TON CreditC,

SAVING OF 15 TO SO PER CENT
We guarantee on every article a saving of 15 to 50%. We

don't refer to your local store prices, for they are enor-
mously high. We refer to catalog houses, selling for cash,
and'laiming to undersell us. Get our goods on trial. If you
dor t find that we undersell everyone else, simply send our
go As back. Ask others to send goods on approval, as we
do, and keep those which cost the least.

CAPITAL $7,000,000
This is the largest concern of its kind in existence. Our

combined capital is $7,000,000. We have 500.000 customers
Our mail order buildings cover six acres of ground. In addi-
tion, we own 25 mammoth retail stores, in the heart of the
largest cities, where we meet the fiercest competition in
America. The only way In which we have grown to this
size is by underselling all competition. Now we dominate
the field. We control the output of scores of factories, and
our enormous buying power enables us to practically fix
our own costs. It would bankrupt any lesser concern to
attempt to meet our prices.

You may pay cash if you want to, but we have no dis-
count for cash. You may as well buy on credit, as half of
the world is doing. You gain nothing by paying cash.

FOUR FREE CATALOGS
Oar General Catalog gives pictures, prices and descrip-

tions of everything for the home-of 3,000 things like these:
Furniture, Chinaware, Sewing Machines, Carpets, Rugs.

Silverware, Washing Machines, Draperies, Lamps, Clocks.
Baby Cabs. etc.

Our Stove Catalog shows 70 styles of Empire stoves
and ranges, costing from 89c up. Any one of these stoves
will pay for itself in fuel saving before you finish paying us.

Our Piano Catalog shows the very finest grades of
pianos, as low as $175.00, We accept no money down, but
simply send the piano and let it sell itself. This book will
save you at least $100 on any piano you want.

Columbia Graphophones are shown in a separate cat-
alog-all styles and all records. We will send you a
machine with 12 records on 30 days' free trial. (35)

SEND NO MONEY-NO STAMPS
Simply mail us the coupon printed below. Or write
us a postal, if you prefer. We will then mail you this
great book, now fresh from the presses, picturing
more than 3,000 new -style things for the home. A part
of the pictures are in actual colors. This book shows
a greater variety of Furniture, Carpets and House -
furnishings than is shown in any retail store in
Chicago. On each article it quotes a price lower than
you ever saw. It shows the newest creations in
furniture, draperies, etc. And it offers you credit on
everything. Have whatever you want, at our lowest
cash prices, and pay us a little each month.

WE TRUST YOU FOR
Furniture Sewing Machines
Carpets-Rugs Washing Machines
Silverware Pianos Stoves
Chinaware Talking Machines
Lamps Clocks Baby Carriages
Refrigerators Draperies, Etc., Etc.

We sell goods or, credit at lower prices than ever were
Quoted for cash. You can have these home comforts now
and begin at once to enjoy them. No need to wait for the
money. Simply pay as you can. We charge no interest
and ask no security. Our dealings are all confidential.
Any person who wants to make home more attractive is
the right sort of person, and his credit is good with us.

OVER A YEAR TO PAY
Pay a few cents down on each dollar. Then take the

goods, use and enjoy them, and pay us a little each month.
On the average we allow a year to pay. On pianos, two
years. If misfortune comes, or loss of work, we do what
we can to help out. Our whole effort, from the time you
first deal with us, is to make you a permanent customer.
And you will be. You will never buy housefurRishings else-
where, and pay others' prices, after you once deal with us.

30 DAYS' FREE TRIAL
Whatever you select can be used for one month before

you decide to buy it. Every article is sent on approval.
You not only see it, but use it. You compare it with other
similar articles, and compare our prices with others. If
the article, for any reason, is unsatisfactory, simply send
it back. You are under no obligation. The month's use
wlllaot cost you one penny.

FACTORY CASH PRICES
Cash mail order houses will try to convince you that

credit costs more than cash. See for yourself if it does.
Get our catalog and compare the prices. See who sells the
lowest. The fact is, we sell on credit exactly as low as for
cash. Our cash customers get not a penny of discount.
To all we sell at factory prices, plus our one small profit.
No middlemen of any kind get profit on our goods. We
defy any other mail order house to show one price as low
as we offer on a similar piece.

CUT OUT THIS COUPON and mark which
catalog yon want.Please do it now-before you forget it. Let us prose at once that

credit costs you lees than cash.

SPIEGEL, MAY. STERN CO., Fisk St., Chicago
I Please mail me the catalogs marked.

--General Catalog. --Piano Catalog.
-Stove Catalog. -Graphophone Book.

(Name_ II

1 Postofñee 1

1 I-tote R F.TT J
SPIEGEL, MAY, STERN CO., 3504 Fisk St., Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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PAT E S THAT PROTECT and PAY
Send for FREE 85 -page -book.
Advice free. Terms reason-

able. Highest references. Best results.
Recommended Patent Lawyer in the Bankers' Register and special list of selected laWyers.

Also in Martindalé s Law Directory, Sharp & Allemañ s Directory of Lawyers, The
Gast -Paul Directory of Lawyers, and Kimé s International Law Directory.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION
Member of the Bar of the United States Supreme Court and all of the other Courts in the District of Columbia

A large list of strong recommendations furnished free.

WATSON E. COLEMAN, Patent Lawyer, 612 F St., N. W., Washington, D. C.

Let Electricity Make You Well
Electricity can make you well if you suffer from any trouble caused by imperfect

circulation, impure blood or the failure of the vital organs to act properly.
Alter many attempts to make an instrument which wil. properly transmit electrical

magnetism, the Motosphere has been perfected. This device takes the ordinary electric
current such as is used in lighting your house or from a portable battery i f you have no
electric current and diffuses it through the body, making pe feet circulation and re-
storing health and vitality by removing the cause.

In cases of Indigestion. Nervous Prostration, Insomnia, La Grippe, Rheumatism,
Gout. Sciatica, and Complaints arising from Congestion or Sluggish Circulation, the
Motosphere performs wonders. Every person afflicted by any of these troubles should
learn how this health giving device acts.

We have published a book telling all about health -restoring electricity and the
Motosphere, It is sent free to any one aendli g name and address. Write today and
learn how you can be restored to health

CO.
31-33 East 27th Street NEW YORK CITY

VITAL POWER 100/ Added to your Men-
tal and Physical Capacity

The Swedish Electric Vibrator
will cultivate your system up to the top notch standard; it will CURE
nearly every ailment; it will give you VITAL POWER; it will throb
and thrill you into a tireless human engine with POWER to think
TWICE AS CLEARLY and DO twice as MUCH.\ien you
come in from a hard day's work, it will SOOTHE, REST and
REVITALIZE you from head to foot; it will cause your blood to go
LEAPING and BOUNDING through your veins and arteries;
cause the flow of nerve fluids to saturate the innermost nerve. You

can actually feel disease and weakness being driven from you
Operates on either Alternating or Direct

Electric Light Current or its own and NEW LIFE and power being generated.
Powerful Batteries. IT SETS LOOSE in the blood and lymphatic vessels all stray

Prices, $12.50 to $30.00 and impure matter that CLOG UP the capillaries. These impuri-
t ies are poisoning and weakening your system and need only to be RATTLED LOOSE, combined
with blood so that it can and will be TAKEN OUT OF THE BODY through the excretory organs

It takes a big, illustrated book, with charts and diagrams and instructions in PLAIN ENGLISH
to SI -IOW and TELL HOW OUR VIBRATOR will cure any ailment, correct any physical condi-
tion. We will send it to you FREE.

Write us today-and let us PROVE to YOU what we say-at our cost.

SWEDISH ELECTRIC VIBRATOR CO., FARRAGUT iAVENUE CHICAGO, ILL.

1
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PATENTS
PATENT ATTORNEYS

PATENTS Secured Promptly and with special regard
to the legal protection of the invention

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, Patent Lawyer
Patents, Caveats, Trade Marks Copyrights, Reports as to Patentability, Validity and Infringement.

Patent Suits Conducted in all States.
REFERENCES : American Tire Co., Automatic Vending Machine Co., Lippincott Pencil Co., International Ore

Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, Moran
Machine and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy o.,
Oaks Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy Box Co., Iron -Ole- o.,
By -Products Chemical Co., Alabama Brewing Co:, National Offset Co., Antiseptic SupplyCo.. Floor Clean Co., Fat Prod -
sots Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co., National Electric Works, Modern
Electric Co.

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the U. S. Patent Office for
over five years resigned his position to take up the practice of patent law.
Address 12 McGILL BUILDING - - - WASHINGTON. D. C.

rPATENTS that PROTECT
3 books for inventors mailed aD tot 6 cis. stamps.
.aA. B. t,LOBT,Wuhtagtca, J.O., Dapt óe 5.5.laóa

Samuel G. McMeen Kempeter B. Miller

McMeen & Miller
Patent Sollelten and Patent Experts

In connection with our telephone engineering practice we
make a specialty of securing electrical patents for inventors,
and of giving expert advice in patent matters. We also have
facilities for marketing meritorious electrical inventions.
1456 Monadnock Block 333 Grant Ave.

CHICAGO SAN FRANCISCO

BOOK FREE

"Patent Sense and
Patent Non -Sense"

OR
"Why so Many Patents are Worthless

as a Protection."
Written so you can understand it.

OBED C. BILLMAN, Cleveland, 0., and Washlníton, D.C.

HAVE YOU AN IDEA? If Boks:write for

"Why Patents Pay," "What to Invent," "100
Mechanical Move ments" and a Treatise on Perpetual
Motions -80 Illustrations. All mailed free.

F. G. DIETERICH 8z CO.
PATENT Lwrnae APOD EIXP.MTe

803 OURAY BUILDING, WASHINGTON, D.C.

JpATENTs
TRADE MARKS AND COPYRIGHTS

SECURED OR FEE RETURNED
Send model or sketch and description of your invention for

free search of the U. S. Patent Office Records.
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 80 page Guide Book is an invaluable book

of reference for inventors and contains 100 mechanical move-
ments illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of successful

inventions.
WHAT TO INVENT

Contains a valuable list of inventions wanted and suggestions
concerning profitable fields of invention. Also information
regarding prizes offered for inventions, among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $10,000 for others.

PATENTS THAT PAY
Contains fac-similes of unsolicited letters from our dients who

have built up profitable enterprises founded upon patents pro-
cured by us. Also endorsements from prominent inventors,
manufacturers, Senators, Congressmen, Governors, etc.

WE ADVERTISE OUR CLIENTS' INVENTIONS
FREE

in a list of Sunday Newspapers with two million drculadea and
in the World's Prvtress. Sample Copy Free.

ELECTRICAL CASES A SPECIALTY
We have secured many important electrical patents.

VICTOR J. EVANS & CO.
(Formerly Evans, Wilkens& Co.)

Mate Offices, 615 "F" Street, N. W., Wukiagtea, D. C.

ELECTRICAL
ENGINEER Washington. D. C.
Mr. Brown is a gra du. te Electrical Engineer and ivu:
for seven years an "xaminer in Electrical Division I .

S. Patent Office, and Is prepared PATENTto render expert services in pre-
parationElectricalLAWYERand prosecution of

cases. Send Sketch for Adrler

Eugene C. Brown
Suite 4, Victor B dg,

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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4 -in -1 Volt -Ammeter
Measures high and low volts,

amperes and resisimnces. It's ac-
curate, compact, inexpensive.

Send for complete catalog No.
15 of portable and switchboard
voltmeters and ammeters.

L. M. PIGNOLET
78 Cortlandt Street NEW YORK

MYBOOK Memory the Basis_¡of All Knowledge
Sop Foraetti

nbssTHE

KEY
70

5`H I `' S . ou are no greater intellectually than
TO

:,- your memory. Easy, inexpensive. Increases
income gives ready memory for faces, names,

REM EMBERtlusiness details, studies, conversation; develops
WRITE TO DAY will, public speaking, writing, _personality.

Dickson Memory School. g29 Auditorium Bidg., Chicagoy

EVERY BOY HIS OWN TOYMAKER
Greatest boys' book ever written. Tells how to
make a Steam Engine, Camera, Windmill,
Microscope, Electric Telegraph, Telephone,
Magic Lantern. Boats of every kind, kites,
balloons, toys, wagons, bows and arrows, stilts,
animal traps, etc. Over 200 pictures. This
hook and catalogue only 10c. postpaid.

Commercial Electric Co.
Dept. 6, Kewanee, III.

HORN VIBRATORS
HAIR DRYERS
SMALL MOTORS
Run on both 110 volts
direct current and 60 cycle
alternating current. Best
Machines on the market for
a moderate price.

Send for catalogue
Horn Electric Co.

36 S. Canal St. Chicago

t(/ 00 Pib 54 The recorder of

athe Camera -Scope
And we can prove it. Anyone can operate it. Makes 6
finished button photographs a minute. Price of Camera -
Scope, with supplies for making 300 pictures (enough to
pay for the complete outfit) $25.00. Extra buttons
$1 per hundred; extra frames, $1.50 per gross, Be lode -
pendent and make money for yourself. Write today.

The Mountford Mfg. Works 9New aidenNL Ys

ItAttend no other school until you hear from
me. Largest stammering school in the world
curing by the improved natural method. No
Ling-songing or time -beating methods. Beau-
tiful 88 page book and special rates sent free.

Lee Wells DG11ard.President, NORTH-WESTERN SCHOOL
FOR STAMMERERS, Inc.. 919 First St., Milwaukee, Viis.

Joy STAMMER
'ntNFWNA

FOR

SiAMMEREfl5

ElEcTRICITY
The most wonderfuland fasci-
nating scientific study of the
age. Every Roy, Girl and
Grown-up should know about
it. The new VOLTAMP
ELECTRICAL PRODUCTS"-

our 112 Page Catalog now ready, the most complete and mteresliug bock
ever issued-is full of illustrations and descriptions of the latest VOL.
TARP Electrical Novelties-Motors, Dynamos, Toys, Machine Models,
Telegraph and "Wireless" Instruments. Ruhmkorf Coils, Spark Coils,
Geissler Tubes, Switches, Meters. Lamps, Flashlights, Transformers,
Tools, etc. The greatest line of Mioleture Electric Railways ever shown.
Anything Electrical for Anybody. Prices consistently low.
Send for this Catalog -6 cents in
stamps or coin, which will be re-
funded on first order of 5o cents
or over. No postals answered.
VOLTAMP ELECTRIC MFG. CO., Park Bldg., Baltimore, Md.

Mr. Field

GOVERNMENT POSITIONS
A Civil Service Manual by Ewan, Field and

Morrison prepares for the examinations.
Adopted by over 500 Business Colleges, Y. M.

O. A.'s, and Public Evening Schools.
Three volume, «Pith maps, $T.50poslpetd

250 seas Neale Study eeteleq free. Write wary.

THE HOME CORRESPONDENCE SCHOOL
Dept. 12$, Springfield, Mans.

ELECTRIC MOTORS

BOTH FORGE BLOWERSHIES
SPECIAL MACHINERY

ROTH BROS. & CO.
1358 W. Adams St. 136 Liberty St.

Chicago, Ill. New York City

Will operate all bells or bursars In your home
when connected to alternating current eirault

Price $3.00 Any inexperienced person can
installit. Consumes no current.

Will last a life time. Weight 3 lbs.. dimensions 6 in.x3 ia.
el in. When ordering state the voltage in your home.

JUNIOR BELL RINGER

Th d Electric Mf Co.orarson g.
217 South Jefferson Street, CHICAGO, ILL.

TELEGRAPHY TAUGHT
in the shortest possible time. The Omnigraph Automatic

Transmitter combined with standard key
and sounder. Sends you telegraph mes-
sages at any speed f ust as an expert opera.
for would. Five styles. $2 up; circular free.

OMNIGRAPH MFG. CO.
ft Cortlandt Street New York

ELECTRIC
GOODS FOR EVERYBODY
World's Headquarters for Dynamos,
Motors, Fans, Toys, Batteries, Belts,

Bells, Pocket Lamps, Toy Railways, Books, etc. We undersell
All. Fortune for Agents. If it's electric we have it. Big Cat. 3 cte.

OHIO ELECTRICAL WORKS, CLEVELAND. OHIO

"How to Construct a Practical
Wireless Telegral"

With Illustrations, diagrams, and fine copy of the Codes, 2se.  le
stamp brings our bulletin of wireless supplies.

CHICAGO WIRELESS SUPPLY CO.
Room 525, Auditorium Office Idg. Chicago, 111.

The In telegraphy, the typewriter and Meco -
Best PALS

In
are becoming inseparable --equally

of popular, equally indispensable.

G Over 60 Per Cent o
More movements required to send on a Morse key than on 1nG a MECOGRAPH. Good senders get best salaries. Best 1.:

Gsenders use the MECOGRAPH. Write for new circular. y
MECOORAPH COMPANY

321 Frankfort Ave., Cleveland, Ohio

For our Mutual donning, mention Popular Electricity when writing to Adverfierrs.
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MOST POWERFUL DYNAMO

AMERICAN TEL CD

DARD DYNAMO

ON EARTH FOR ITS SIZE
CAPACITY:

125 VOLTS
325 MIL -AMPERES

All Tungsten imported steel
magnets.

Genuine bronze bearings.
Extra large( in.)

special hard and
polished steel shaft-
ing.

Silk insulated magnet wire.
Extra long and heavy crank levers.
Extra wide cut gears.
Total weight, 12 lbs. 9 1-2 ounces.

No Laboratory, Telephone or Wireless Outfit complete without this Powerful Dynamo

Prlca only $10.00
SWEDISH AMERICAN TELEPHONE CO.

S.237 E. Ravenswood Plc.,
CHICAGO. ILL.

Why Not Ride a Leader?
Many of the mo-
torcycles of today
closely resemble
the Excelsior Au-
to -Cycle of two
years ago, but the

1910 EXCELSIOR AUTO -CYCLE
IS AS FAR AHEAD A6 EVER

Just as the 1908 Excelsior was the pioneer in low saddle position and free motor, so is the 1910
Excelsior the only motorcycle with sight feed mechanical oiler, internally lubricated hub brake and
other valuable and exclusive features.

Single and double cylinder motors, battery and magneto ignition.
Our new Catalog 11-10 gives full details. Write for it today.

EXCELSIOR SUPPLY CO., 233-237 Randolph St., Chicago, Ill.
Established 1876

For our Mutual Advantage mention Popular Fleetrielty when writing to .Advertisers.
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Story of the Pay Envelope
Whether young or old, if you're untrained, your pay envelope

will tell the same old story-skimping along on a small salary-
living expenses advancing year by year - no hopes of a raise -
Why? Because you lack the training that makes promotion sure.

Training makes the difference in men and in salaries. The
untrained man of sixty., in spite of his years of service, can earn
no more at a common job than the untrained youth beside him.

FREE INFORMATION COUPON
American School of Correspondence:

Please tend me your 3ulletin and advise me how I ran
qualify for position markel "X."

....Book-keeper

....Stenographer

....Accountant

....Cost Accountant

....Systematizer

....Cert'f'd Public Acc'n.
....Auditor
....Business Manager
....Commercial Law

....Draftsman

....Architect

....Civil Engineer

....Electrical Engineer
....Mechanical Engineer
....Sanitary Engineer
....Steam Engineer
....Fire Insurance Eng'r
....College Preparatory

NAME

ADDRESS

OCCUPATION
Pop. Elect.

The American School of Corre-
spondence trains men to fill well -paid
positions in business and engineering. . If
you want to get ahead-to get bigger pay
-check, in the coupon below, the posi-
tion you want to hold-and mail today.

The coupon will bring no agent-
we employ none; it will bring specific
information and sound advice. Tell us
frankly your condition -your ambitions
- and let us show you how to get a
better position and better pay.

AMERICAN SCHOOL OF CORRESPONDENCE
CHICAGO, U. S. A.

For our Mutual Advantage mention Popular Electrlelty when writing to Advertisers.



WONDERFUL HOME BUILDING OFFER

45675
Buysthe ,g. Bt.ys theDESIGN No. 156.Material to A modern two-story house, Material to
Buildld this up-to-date, sevenrooms.bath, Build thisreception hall, large porch,House. hand some, symmetrical. Bungalow.First-class material, interior

all clear stock. The price
within the reach of every-
body.

$2.00 Buys com-
plete set of
B l u e Prints

for either of these designs.

DESIGN No. 160.
A Bungalow desicn. seven

rooms. bath, plenty of
closets, spacious porch, large
rooms laid out on strictly
up-to-date lines, economical
and modern construction,
A thoroughly practical house

HOUSE DESIGN No. 156. all on one floor. HOUSE DESIGN No. 160
These prices Include Blue Prints, Architect's Specifications, Full Details, Working Plans and Item-ized list of Material. Read every word of this Wonderful Offer.
We Save You Big Money on Lumber and Building Material!
The Chicago House Wrecking Co, is the largest concern in the world devoted to the sale of Lumber. Plumbing, Heating Apparatus
and Building Material direct to the consumer. No one else can make you an offer like the one shown above. We propose to furnishyou everything needed for the constructional this building except Plumbing. Heating and Masonry material. Write for exact detailsof w' at we furnish. It will be in accordance with our specifications. which are so clear that there will be no possible misunderstanding.

'How We Operate :
We purchase at Sheriffs' Sales, Receivers' Sales and Manufac-
turers' Sales, besides owning outright sawmills and lumber yards.
Usually when you purchase your building material for the complete
home shown above, elsewhere, it will cost you from 50 to 60 per cent
more than we ask for it. By our "direct to you" methods we
eliminate several middlemen's profits. We can prove this to you.

What our Stock Consists of :
We have everything needed in Building Material for a build-

ing of any sort. Lumber, Sash, Doors, Millwork, Structural Iron,
Pipe, Valves and Fittings, Steel and Prepared Roofing. We also
have Machinery, Hardware, Furniture. Household Goods. Office
Fixtures, Wire Fencing-in fact, anything required to build or
equip. Everything for the Home, the Office, the Factory or the
Field. Send us your carpenter's or contractor's bill for our low
estimate. We will prove our ability to save you money. WRITE
US TODAY, giving a complete list of everything you need.

Free Book of Plans!
We publish a handºome, illustrated book containing designsot
Cottages. Bungalows, Barns, Houses, etc. We can furnish the
material complete for any of these designs. This book is mailed
free to those who correctly fill in the coupon below. Even if you
have no immediate intention of building, we advise that youobtain
a copy of our FREE BOOK OF PLANS. It's a valuable book.

Our Guarantee !
This company has a capital stock and surplus of over
$1,000,000.00. We guarantee absolute satisfaction in every detail.
If you buy any material from us not as represented, we will take It
back at our freight expense and return your money. We recog-
nize the virtue of a satisfied customer. We will in every instance
"Make Good." Thousands of satisfied customers prove this. We
refer you to any bank or banker anywhere. Look us up in the
Mercantile Agencies, Ask any Express Company. Write to the
publisher of this publication. Our responsibility is unquestioned.

High Grade Bathroom Outfits!
- _ Strictly new and as

good as anyone sells.
We have everything
needed In Plumbing
Material. Our prices
mean a saving to you of
30 to 60 per cent. We
can easily prove it if
youwl ll give usa chance.

Here is an Illustration
of a bathroom outfit we
are selling at 131.50.

Price of this Bathroom Outfit. $37.50 Your plumber would
ask you about $60.00 for

this same outfit. This Is a positive fact. It's only one of ten
other complete outfits that we are offering at prices ranging
from $"-5.00 to $100.00. Our catalog describes them in detail. You
need the book if you want to keep posted on up-to-date business
methods. Get our prices on Pipe and Fittings. Write us today,

$5,000 FOR A NAME.
We have spent millions of dollars ac-

quainting the public with our wonderful
institution and our vast stock of merchan-

Our chief difficulty has been our
failure to impress the fact that our goods
are not second-hand but generally brand
new first-class jest as good as you can find
anywher Our name misleads the public.
If we coulll find a name broad enough to
correct these false impressions, we would
willingly pay the sum of &5.1100, provided
we adopted the_name. Send us a sueges-
tion, address

Business Manager's Office, Dept. A40
Chicago Heusi, Wrecking Co., Chicagt.

Hot Water Heating Plants!
We furnish new complete hot water heating
outfits at half the usual prices. Our proposi-
tion Includes all necessary plans. specifica-
tions, blue prfntsand detailed Instructions;
ri that any ordinary mechanic handy with

the use of tools can easily Install it.
You can't go wrong when you deal

owith us. We stand back of every
sale. You send us today a
sketch of your building and we
will make you a proposition to
furnish you a complete steam or
hot water heating outfit.
We also have hot air furnaces.
Our booklet on heating plants

tells every feature of the heating question.
We can quote radiators& heaters separately.
Whether you buy from us or not It is a valu-
able book for you to own. Write us today.

Free Publications!~um
Write For Our Catalog.

Fill in the coupon to the right and we
will send such literature as best mute
your needs. We publish a 500 page mam-
moth catalog fully illustrated, giving our
business history and showing all the vast
lines of merchandise that we have for
sale. We buy our goods at Sheriffs', Re-
ceivers' and Manufacturers' Sales. Ask
for Catalog No. 891, Our Book on Plumb-
ing and Heating Apparatus contains 150
pages of useful information. Our free

Book of Plans" is described elsewhere
in this advertisement.

CHICAGO HCUSE WRECKING CO.
CHICAGO.

!'^d us This Coupon® tttttttra
Chicago House Wrecking Co

I saw this ad in Pop. Hice.

I am interested in__ _

Name

Town._

State



Let Electricity Launder
Your Clothes

A Complete Electric
Laundry

Made in different sizes,

adapted for any house
or apartment.

The "THOR" No. 1,
or family size, is on

casters, will go through
any door, and can be
used in kitchen or

laundry. Is ready to

work the minute it is

received in your home.

The biggest week's
washing done in 90
minutes at a cost of
only 3 cents for
electricity.

The cylinder principle ,

is recognized by
people that
"know" as the

only perfect way
to wash clothes

without injury.

This Coupon Brings Free Booklet
There :ire member, in our Linde unit I watt to

ri,,1 your free booklet telling the entire story "flow In .tti;lt :mil wring
clothes Iti electricity.-

Na me

: L Llre et

HURLEY MACHINE CO., 39 S. Clinton St., Chicago
s

With our Three -Roll
Electric Wringer, the
"THOR" will wash
and wring clothes at

the same time.

Operated
from any electric

light

fixture.

Tied
to the

Washtub

- No matter whether you do your
own washing or have it done by
servant or washer-woman-if you
employ the old methods you are tied
fast to wash tub inconvenience-
drudgery loss of time and clothes.

HURLEY MACHINE COMPANY
39 S. Clinton Street, CHICAGO


