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"I never really appreciated my electrical
household devices until I became acquaint-
ed with the Benjamin Trouble Savers. They
practically double their worth to me. For
instance, in my sewing room there is only
one socket. I could never sew there in the
evening unless I pedalled my máchine,as I
had to use the socket for light. A Benja-
min Plug Current Tap gave me both light and
power from the same fixture. One of its beau-
ties is that during the day, when no light is
needed, a lever switch allows it to be turned off."

Equally enthusiastic testimonials are
forthcoming on our Plug Cluster, and Attach-
ment Plug. They are splendid conveniences any-
where in the home or office; for the percolator in the
dining room, the curler in the dressing room, the
washing machine in the laundry, the fan in any room.

Learn how to double the capacity of your
sockets by asking your dealer, or-drop us a postal
for our new Home and Office Bulletin

Benjamin "Trouble Savers"

Benjamin Electric Manufacturing Co.
128 So. Sangamon Street Chicago. Ill.

New York San Francisco
Toronto. Can. London, Eng.
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Coolness
-that wafts through the warmth of a sultry
day like the breaking spray of a wave-
coolness that cheers repose or braces to
necessary work - is brought to us by air
that moves.

On the surface of the sea or in open country
where the air is unhampered, we may feel the
lift of this movement. Shut away behind house
walls or office walls we have good reason to
welcome the faithful help of Electricity, which
performs one of its most agreeable services to
mankind through the medium of the electric fan.

The G -E ELECTRIC FAN is the result
of twenty years of experience in finding methods
of doing things the best way. It has the oscilla-
ting motion that most naturally and effectively
distributes the air movements.

It is so scientifically built as to parts, so per-
fectly balanced as to avoiding vibration, that its
endurance assures a lifetime of service.

Add to this efficiency its Economy-it can be run from
three to four hours for one cent-and you have described the
G -E fan. The nearest electrical dealer or your lighting com-
pany will show you one today.

The Guarantee of
Excellence on

Goods Electrical

GENERAL, ELECTRIC COMPANY
C,f r oAces in ail lmge atie, est Electrical Manufacturer in the World Agencies Everywhere  _ -d
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The Electric Ig-
nition Subject of
this course alone
is worth $12.00.

WOULD YOU
GIVE $12 to

be a First -Class
Auto Mechanician
If we PROVE to you

that we have started
hundreds of others into the repair business

and as chauffeurs-who had no previous
experie ;,e and who knew no more

about an auto than you do right now
will son enroll-of course you would.

Now the next thing for you to do is to
write me just as quick as possible and let

me prove it.
Rave just overhauled a ear with great success.

People told me a person could not learn by mail
and 1 will admit that it did have me guessing when I first rend
ynur ad. but I am now convinced. The Working Models and
the Charts, etc., make it easier to learn by your system than any
other way. E.A. TUCKER, Charlotte, Mich.

ANEW Or TEACHING.HERE IS THE DYKE
NEW IDEA SYSTEM
-it's easy to learn

BY MAIL

CNART5.MANIN N5.(TC

Lam°' WRITE TODAY for Details of
EmploymentPlan andthis FREE BOOK
It is instructive and interesting-does not cost you
a cent and places you trader no obligations whatever
-You need it for your own sake, not mine. Don't
wait-there is no profit in wailing-WRITE NOW and
learn how you ran obtain all this training for only
$12. if you act immediately.

aT moo mt',
AUTO

ena

DYKE'SCORRESPONDENCESCHOOLOFMOTORING
Box 2, Roe Building, ST. LOUIS, MO.

WARNING; Mr. Dyke is tite Originator and Inventor (Patent
applied for) of the Working Model System for Teaching by
Mail. If others claim to give real models-have them prove it.

u

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 Illustrator
or cartoonist. lily practical system of personal indi-
vidual lessons by mail will develop )'our talent.
Fifteen years successful work for newspapers and
magazines qualifies the to teach you.

Send me your sketch of President Wilson with fie
In stamps and I will send you a test lesson plate, also
collection of drawings showing possibilities for YOU.

of IllustratingThe Landon School and Cartooning
1451 Schofield Building, Cleveland, O.

B Chiropractor
MARE $3,000 TO $5,000 A YEAR
You ran learn this new and useful Drofension in your
spare time b mail at home and in class. The c
is implificd,librally illustrated.and with 12 bigcharte
-free to every student-makes an absorbing study of
the human body and its ailments. Course quicklymade
to pay for iaelf. Dr. Walter a graduate, mae over
in'f000orrce now,

three
ree illustrated catalogue rarid rproof

ial of
ourriggrctraaduatoa NÁTTÓÑÁLSCHOOfinLOFCHIRO--

ss

PRACTIt:. Drpt.303,1553 W. Madison St.,Chicago,lll.

We have successful graduates in
nearly every State in the Union.

O

¡ The Catalog of the
Oldest and Largest y,

Correspondence f
School of Law '
WRITE FOR IT 9

/ There is no experiment here. This-- catalog, and the sound legal in-
struction which it describes, are
vouched for by several thousands

of our successful graduates all over America, who are
now practicing attorneys or business men of greater
efficiency. Furthermore, this school and Its study
courses have the unbought, honest endorsement of
bench, bar and law colleges.

0

Get this catalog-read it-rely on It-and let It decide
you to study our Complete Law Course or our Business
Law Course. Thorough, well -planned lessons-not short
cuts, not makeshifts, riot condensed summaries. Taught
by attorneys of wide experience. Only one cost for books,
lessons, side helps, lectures, exami-
nations, encouragement, sugges-
tions, counsel-everything that a
real school should give. Write for Ia copy of the catalog TODAY.
The Spragta Correspondence ' n

School of Law, t rk>
294 American Bldg.,Detr oft. Mich.

777% l/7z

SHORTHAND e

IN3O:DAYS
Boyd Syllabic System-written with only nine characters. No "positions"
-no.'ruled lines"-no "ahading '-no "word-signs"-no "cold notes.'
Speedy, practical system that can be learned in 30 days ofhome study,
railizing spare time. For hill descriptive matter, free, address, Chicago
Correspondence Schools, 949 Chicago Opera loase Block, Chicago, Ill.

FRENCH-GERMAN
SPANISH-ITALIAN

Is Easily and Quickly Mastered by the

LANGUAGE
PHONE
Combined with the

Rosenthal Method of
Practical Linguistry

This is the natural way to (earn a foreign language. You 6,,,r ti. -
living voice of o native Professor pronounce each word and phr.sv. Ile
speaks as you desire-slowly or quickly, night or day, for minutes
hours at a time. It is a pleasant, fascinating study  no tedious roles r
memorizing. It is not expensive-all members of the family can use
You simply practice during spare moments at convenient times, and in
a surprisingly short time you speak, read and understand a new languor.1, .

Sena' hr Booklet and Terms j -r Lay Payment
THE LANGUAGE PHONE METHOD

946 Putnam Building, 2 West 45th Street, New York

THE OLDEST AND BEST

Automobile School
Incorporated for $10,000.00. The largest, best equipped and
MOST RELIABLE automobile school in the country. Unlimited
practical instruction on everything pertaining to automobiles.
We guarantee to make a chauffeur, repairman, tester, salesman and dem-
onstrator out of you in a short time or we will Refund Your Money. We have
arranged with several of Detroit's largest factories to employ our graduates.
COME TO DETROIT, the "Automobile Center," and Learn the Business
67 out of every 100 autos in the country are made In Detroit's 35 auto factories

ADDRESS DEPARTMENT PF

MICHIGAN STATE AUTOMOBILE SCHOOL
1 1-17 Selden Ave., Near Woodward, DETROIT

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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I Can Increase
Your Earnings
No matter where you live if you
are honest and want an independ-
ent business of your own, send
your name and address and 1 will
mail you our Big Free 64 -Page

Book, showing how you may earn
$3,000 to $10,000 a Year
in the Real Estate, Brokerage and

J. H. JOICE, Pres. insurance Business.
Our system is a positive success. We will teach you by

mail and appoint you our
Special Representative

and help you to make money from the start. Write today.
INTERNATIONAL REALTY CORP. 1868 Manhattan Bldg., Chicago, llL

LRN _TELEGRAPH
t

g
.a

e or Wireless. Station Agency work
ught. Splendid opportunities. Grad-ssis ed. K'e own and exclusively occupy

r a modern buildings equipped with R. R.
era -nd Western Union Wires and Complete Wire-
' Oldest and largest schoohrest. 38 an.
t925,000. Endorsed by Railroad,Wlrelessestern Union Officials. Expert, p tical
. Living eexpenaeao may be earned. Tuition low.menta. Correspondence noon., also. Catalogs Free.

Dodge's Telegraph, Railway&Wireless institute

21st Street Valparaiso, Ind.

Drafting will Promote You!
These courses will give you the knowledge that means
promotion and big salary: Architectural, Mechanical and
Structural Drafting and Design. Estimating and Con-
tracting, Builders' Courses and Plan Reading.

RAFTING o Chicago Technical
College

FREE EMPLOYMENT BII LEAU. Study at home or In our
college classes. State which. WRITE TO -DAY!

609 Athenaeum Building, Chicago, Illinois

i

This Book Will
Teach You
Practical
Electricity

'1' wen ty chapters of plain, accur-
ate, compact facts about electric-
ity. Written in an easily under-
stood style, it carries you from the fundamental prin-
ciples to where you understand the designing, opera-
tion and care of a dynamo or motor. It is

As Good as a School
for it contains questions and answers on each chapter that
enable you to examine yourself and fix each subject in
your mind as you go along. It tells all about wiring, bat-
teries, lighting systems, and in fact every needful point in
practical electricity. It contains one chapter on electric
automobiles, their construction, care and operation.
Thousaude have four cl it indispensable as

A Handbook for Practical Men
Tite tables, rules and formulas it contains are invalu-

able. It has a dictionary of 1500 electrical terms. No
one can stump you if you have this book. 36,000 copies
sold.

Price $2.00 per Copy
and it's sold to you on a money -back guarantee. Send
82.00 for your copy today with privilege of examination
and return if not fully satisfied.

CLEVELAND ARMATURE WORKS
49th and St. Clair Avenue

Cleveland, O.
Armatures and Field wound-Commutators tilled.

Learn Electricity_!
Earn 95O°.o

TO

$300"
a Month
Electricity is

today the great
motive _power of the world. Its use
has extendd to every phase of life and industry.

Thos: A. Edison says that the field of electricity
is in its infancy-that electrical workers of the future
will discover uses for this great force now undreamed of.

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

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

We Teach You in a Short Time
at Small Expense In

noore electricpal
engineers we are charging a small tuition fee. Your tools
and equipment of all kinds are furnished FREE by the
School. You may have easy payments if desired. Our
course of instruction is clear, simple and thorough. Our
Graduates demand handsome salaries. Don't pass up
this opportunity.

FREE TOOLS
We wilt furnish nil
the material and
tools you use in

_takÁnTsr
SÓLUTELYFREE.

s All er
°malt amount fo
tuition. Many or
our students earn

eta atte
e,ar,e.

Men Wanted
for these Trades
Electricity Plumbing

Moving Picture Operating

Bricklaying Mechanical Drawing
We also teach the trades mentioned above. There are

unlimited possibilities in any one of these trades. When
you have completed our course you will be in a position
to demand from $5.00 to $8.00 a day right at the start. Or
go in business for yourself and make from $3,000 to
$5,000 a year.

Send the FREE COUPON for
Catalog and Particulars

No obligations on you at all. Just fill out the
coupon and mail it today. Take this step
towards success. Let ns tell you how you
can master electricity or any other profit-
able trade in a short time - make a
bigger success than you ever dreamed L. L. COOKE.
of making. Fill out the coupon Director
and mail it at once.

L. L COOKE, Director

Coyne National
Trade Schools
39-51 E.Illinois St.

Dept. 1406
Chicago,

III.
NAME.

ADDRESS.

FREE
COUPON

Coyne National
Trade Schools

39-51 E. Illinois St.
Dept.1406, CHICAGO. ILL.

GENTLEMEN: Without any obli-
gations on me whatsoever, please send

me.your school catalog and full par-
ticulars of this offer to men -ALL FREE.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Indigestible, irritating foods and the retention of their waste matter are the cause of homeliness
(double chin, dull eyes, bad skin, fagged face, etc.) dullness and disease. The foods which cause
expectoration, catarrh, cough, constipation, tumors, etc., are specified in the booklet. Wrongly
combined foods ferment, cause gas, poison, or kill ; e, g., gastritis, appendicitis, apoplexy, etc.

Drugs never have cured disease, never can and never will cure. No Foods Sold.
Body rebuilt and purified by a suitable diet, free front irritating and indigestible Materials.

STRIKING EFFECTS OF DIFFERENT COMBINATIONS OF FOOD
An excess of starchy and fatty combinations of foods make you sluggish ; itwill give you dull, splitting headaches, lack of memory and concentration, drowsiness

and inertia. A complete change to "digestible" brainy foods (suitable meat, game, fish
and dairy foods, combined with suitable vegetables and fruits according to the new
brainy diet plan) will produce the most marked improvements in a few weeks,

One dropsical consultant lost 18 pounds of over -weight
in the first week, and returned to business.

Another, a thin man, after being out of work nearly a
year through weakness, was restored in three weeks to hard
work as a carpenter at full pay. In such cases the change
from a clo,;ging, death -producing diet to energizing foods
caused a literal transformation.

Another patient, deaf in the right ear, owing to a dis-
charge caused by an excess of mucus -making foods (cream,
butter, cheese, etc.). was completely cured of deafness and
catarrh by taking correct combinations of suitable foods.

A case of kidney and bladder trouble of ten years' stand-
ing was saved from a surgical operation, and the objectiona-
ble discharge cured within ten days, because the loss of con-
trol was due entirely to the constant irritation from certain
irritating foods and drinks.

A chronic sufferer, weighing 415 pounds, reduced over
150 pounds (in public life, under many witnesses), gaining
strength and firmer flesh, and losing rheumatism.

IMPORTANT-Long Personal Experience, Individualized
Advice-During fifteen years of personal experiments, I have
learned to produce in myself the symptoms of various dis-

tas es, each by eating certain wrong foods for a few days or weeks. They are : Rheu-
matism, catarrh, sore thoat, constipation, double chin, swollen glands, kidney trou-
bles, shortness of breath, rough scaly skin, dandruff, sores, boils, pimples, rash.
AND I CAN RESTORE NORMAL HEALTH IN A FEW DAYS BY CORRECT FOODS.

"THE NEW BRAINY DIET SYSTEM" SENT FOR TEN CENTS
Send Addresses of Your Sick Friends to

ü. H. BRINKLER, Food Expert, Dept. 19-F WASHINGTON, D. C.

tcÇT19NAL Fppp cAkA
91~-réta 4/G*

DIET VERSUS DRUGS

t VITAL OR BRAINY

MUSCLE

Advertising
is a field filled with opportunities. Prepare your-
self for a fine position next fall. Advertising men
earn from $25 to $75 per week and more. This
is a genuine college of advertising, having resident
classes as well as a correspondence division.
Write for our booklet which explains our system
of teaching class instruction by correspondence.

Chicago College of Advertising
Peoples Gas Building

Chicago

For our Mutual Advantage mention Popular

BLOOD PURIFIERS
AXATIVES

SWEET
IIUMEIdTS

"HUMAN INTEREST STUFF"
Big guns out on the coast are trained on a distant target' at
night by a searchlight: someone sent us a _photograph and
short description and we bought it at once. Near Los Angeles
there is an old, old tree, a government land mark, and a new
trolley line was made to take a curve to get around it-we
bought another photograph and a couple of hundred words
readily. Someone conceived the idea of treating chickens
with high frequency current to make them grow faster, and
when photographs and description were sent us we were only
too glad to accept them. 'These are examples of what is
known in journalism as "human interest stuff." We want
more and more of it for the magazine. We want every sub-
scriber to he a human interest scout. Good rates are paid
for acceptable material-which must be hinged in some way
on electricity. Send for our little pamphlet "What to Write
and How to Write It."

POPULAR ELECTRICITY MAGAZINE
350 N. CLARK ST., CHICAGO, ILL.

Editorial Department

Electricity when writing to Advertisers.
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WRITE4r
/iris FREE
BOOK

tie
t,,01.,t

ELLC7a1G.t JC,OOL

Expert Electricians
Make Big Money

You can learn all branches of electricity at
this school-and you will learn them BY
DOING the actual work, step by step, person-
ally guided and coached.

The opportunities open to men who under-
stand electricity and have had technical training
cannot be exaggerated. There is no limit as
to how high you can climb if you have learned
electricity at this school.

WRITE TO -DAY FOR OUR FREE
CATALOG, or come in and inspect the
school at your earliest convenience.

The New York Electrical School
40 West 17th Street, New York

YOUR LANGUAGE
TELLS WHAT YOU ARE

Grenville Kleiser (former Yale instructor) is
giving a wider scope in life to hundreds of earnest
men and women through his "wholly different" Mail
Course in Practical English and Mental Efficiency.

ENLARGE YOUR STOCK OF WORDS.
Learn to use the right word in the right place. A limited

vocabulary means limited thought, limited power and authority.
Grenville Kleiser will give you a supreme command of words.

WRITE LETTERS, ADVERTISEMENTS AND
STORIES THAT MOVE MEN TO "DO THINGS."

The Kleiser Course will give you the fundamentals that lead to success
in any style of literature. It teaches the kind of English expression
that awakens attention and compels action.

INCREASE YOUR INCOME OR BUSINESS.
There is scarcely any stronger impetus toward promotion

and individual progress in business than the ability to express yourself
in concise grammatical English. The Kleiser Course will make you a
bigger, more successful man by giving you this power.

BE A MAN OF CULTURE AND POWER,
Good English is the "hall mark" of a gentleman. It en-

ables you to enter good society and to feel at ease in the company of
cultured people. The Kleiser Course in Practical English will awaken
latent powers and ambitions. Not only will it give you a command of
language, but it will it develop personal magnetism, powers of con-
centration, will power, and build up a personality which will command
recognition and advancement. It requires spare time only, and is free
from involved rules.

Write to -day on a pod -card for full ialormation and
free booklet "How to Become a Master of English."

FUNK & WAGNALLS COMPANY, Dept. 781, New York

Parcels

Post

Positions

Open

You Get a Government Job
Thousands of Appointments Coming

No
of some pettyy

without Ifbecausewant strikes, financial
tment, ,end

TODAY for ourschedule showing locations and date, of
the coming examinations. Any delay means the on
ofexamination.just no much time in preparing youraelf

We Prepare Candidates Free

Send
Coupon Below

Franklin Institute
<The pathway to plenty)

Dept. P 115, Rochester, N. Y.
The coupon, fined out as directed, entitles the sender to
free sample questions: a free copy of our book, "Govern-

ment Partione and how to Obtain Them," a full list of
poaitiona open and to consideration for free Coaching fr
the examination here checked.

COUPON
..Bookkeeper [ to 1800 ....9tenogra her

... f'onwflece Clerk i to 1200 ¡ to $16001
... Poetoffice Carrier ii to 11200 ....Internal venue
....Rural Mail Carrier t to 1]00 [8700 to $1800
.. Cu,toma Positions to $55001 .Clerk in the Depts. at

....Railway Mail Clerk [8900 to 766$18001 Washington [800 to 815001
....Canadian Government Poainopa

NAMP
AUUHIsS P 1.15

Use this órforr !pot it. I["rilr plainly.

ELECTRICAL men with training are al-
ways in demand. Having
trained over 2000 young men

In the past 20 years in the fundamentals of Applied Electricity The
Bliss EleelrIcal School. with its well-equipped shops and labora-
tories, Is peculiarly welt qualified to give a condensed soon In
Electrical ENGINEERING

titincluding Mathematics, Steam and Clas En -
gines, MechanicalDrawing, Shop Work, and
Theoretical and Practical Electricity, in all
branches. Students construct dynamos, in-
stall wiring and test efficiency of electrical
machinery. Course, with diploma, complete

IN ONE YEAR
For practical young men with limited time. 21st year opens Sept.
24th. Cr talogue on request. 12 Takoma Ave., Washington, D. C.

today.

TEACH BY MAIL
WRITE FOR MY FREE BOOK

"HOW TO BECOME A GOOD PENMAN"
and beautiful specimens. Your name elegantly
written on a card if you enclose steely. Write

Address F. W. Tamblyn, 417 Meyer Bldg., Katy,,,, City, At...

EARN JEWELRY ENGRAVING
in your own home. Earn $20.00 to $50.00 weekly. Personal instruc-
tions. Write for free booklet.
CHICAGO ENGRAVING SCHOOL 614 Athenaeum Building. Chicago

Do You Like to Draw?
That's all we want to know

We will not give you any grand
prize or a lot of free stuff if you an-
swer this ad. Nor do we claim to make
you rich in a week. But if you are
anxious to develop your talent with a
successful cartoonist, so you can make
money, send a copy of this picture with 6
cents in stamps for portfolio of car-
toons and sample lesson plate and
let us explain.
THE W. L. EVANS SCHOOL OF CARTOONING

325 Ball Bldg., Cleveland, Ohio
Artist De Ball of this Magazine was a former pupil.

For our Mutual Advantage Mention Popular Electricity when writing to Advertisers.
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says this man, Grenville Kleiser.
Will you give him the opportunity ?

People always listen to a man
who has something to say-if he
knows how to say it.

"Ninety-nine men in every hundred in the
crowded professions will probably never rise
above mediocrity because the training of the
voice is entirely neglected and considered of no importance,"
wrote Gladstone.

If you are lacking in this essential qualifica-
tion, why not acquire it now?
Let Grenville Kleiser (former Yale instructor) teach you by mall

HOW TO SPEAK
CONFIDENTLY - FLUENTLY - POWERFULLY

-in SALESMANSHIP -at PUBLIC MEETINGS
-in POLITICS -at DINNERS
-in SOCIETY -ANYWHERE

Let Him Teach You
HOWTO DEVELOP SELF-CONFIDENCE,

POWER AND PERSONALITY
It will take only fifteen minutes of your time daily for a

few months, and the results are assured. Mr. Kleiser's suc-
cessful students number thousands of men in every profession
and business-lawyers, physicians, bankers, clergymen, teach-
ers, salesmen, and other ambitious men who desire to win
recognition in fraternal orders and clubs.

JOSEPH P. DAY, the foremost real estate auctioneer in
New York City-a man who annually sells $35,000,000 worth
of property, says:-

"I want to take this occasion to express to you my opinion
of the really great educational work you are doing in teaching
men public speaking by mail and aiding them to develop their
selling force and personal power. You have put into your
course your own personal magnetism and enthusiasm, so that
men in all parts of the country now have the opportunity of
receiving your splendid instruction. Your course has been of
great service to me in my business and I commend it to others
in the highest terms."

/Or USE THIS COUPON, PLEASE, NOW

FUNK & WAGNALLS COMPANY, Dept. 787, New York
Without cost or obligation to me, please send full infor-

mation including your special reduced price of Grenville
Kleiser's Correspondence Course in Public Speaking and the
Development of Mental Power and Personality.

Name

Date...........: P.O

Local Address Stale

Don'tBe a Wage Slave
7 Doctor of Mechano-Therapy

$3000-5000 a Year
'62 Lessons FREE!

Our free book tells how in a few months
you may free yourself forever from wage
slavery, and from situation hunting and

exacting employers. It tells how you
may be a graduate in Mechano-Ther-
apy. acknowledged to be one of the
most elevating and highest paid pro-
fessions for men and women -superior to
Osteopathy. We teach you by mail or In
class. Diplomas to Graduates. Endorsed
by physicians end hundreds of our gradu-
ates. Social and financial advancement re-
sured. Special terms now; with at once
for free 62 -lesson course and our Free Book.
American College of Mechano-Therapy
Dept. 79481 W. Randolph St., CHICAGO 22A

F. W. Leslie M. T.,
writes: "t matte $lo to
16é day and" E.work L7wee

Stout. M.T.,writee: "1
get patients from four
states adnd malt sp i t t

Dmaacta
.

T.. wr.efro2.ts5o
to $5

receive
o a sg

treatment. H J.
Harness. M.T. writes:
1 treat 7 to 10 cases

every day at $2.50."

TELEGRAPHY TAUGHT
In the shortest possible time. The Omnigragh Automatic

Transmitter combined with standard key
and sounder. Sends you telegraph mes-
sages at any speed just as an expert opera.
for would. Five styles, 53 up: circular free.

OMNIGRAPH MFG. CO,
39 H Cortlandt Street New York

BE A BANKER
Learn a profession that will give you standing and independ-
ence. Splendid opportunities. Pleasant work, short hours, all
holidays off, yearly vacation with pay, good. salary, Diploma
in six months. Text books by Edgar G. Alkorn. Catalog free.
MIIIUCAB SCHOOL 01! BAN%ING,139 McLane Bldg., Columbus, Ohio

DROP US A POST CARD
for our book, catalog and pamphlet, "18 Ways to Make Money.'
They are Free.

POPULAR ELECTRICITY MAGAZINE, Book Dept.

Any Electrical Book
on the Market

Can be obtained through our Book
Department. Tell us your wants

POPULAR ELECTRICITY PUBLISHING CO.
350 N. Clark Street, Chicago, Illinois

Y. M. C. A. Auto School
7th & Walnut, Cincinnati, Ohio

Gentlemen:-Please send me your catalog telling about
5 weeks course of Repairing, Driving and Lectures,
which you say will fit me for a good position as
Chauffeur or Repairman.

Name_

Address.
Cal Thes Out and .hail To -day

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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FREE-Send for This
Large Illustrated Catalogue of

HOME'STUDY Books
ON

Electricity, Engineering, Carpentry,
Building, Painting, Business

Check the subjects you are interested in
and mail it with your name and address.
We will send full particulars by return mail.

Electrical Engineering
... Elec. Light and Power Supt.

Electrical Ml ring
,,,_Telephone Expert
....Architect
,,, ,Building Contractor
, , _Architectural Draftsman
,.,.Concrete Engineer

Mechanieni Draftsman
,...Steam Engineer
,,,,Stationary Engineer

, . tlaa Engine Engineer
Automobile Mechanician

,,, Rook keeper
Plumber

,,,,Mason and Bricklayer
Carpenter
Palate r, Signs and lard Writing

.... Letter writing
,... Railroading
,,,,Motorman

FREDERICK J. DRAKE & CO.
D 10-1325 Michigan Ave. CHICAGO, ILL.

Ii,rn while learning. Most practical watch school. Indi-
vidual instructions. Graduates in great demand. Book free.

CHICAGO SCHOOL OF WATCHMAKING
65 E. Van Buren Street Chicago

DROP US A POST CARD
For our book, catalog and pamphlet, tí18 Ways
to Make Money." They are free.
POPULAR ELECTRICITY MAGAZINE, Book Dept.

rrrrrrrr

NATIONAL AUTO SCHOOL
June & Reading Rd., Cincinnati, Ohio.

Gentlemen:-Send free booklet telling how 1 can become
an Expert Chauffeur or Repairman and be placed, at once,
in a GOOD -PAVING position...........................rt.
Name..................
Address ....

Pay you to cut this out and MAIL TODAY

Drafting.
Work for YOU as
soon as you become
my student --
Yes, that's exactly what
I mean. As soon as you become

lip my student you can begin earn-
ing a handsome income while
learning at home. Draftsmen
are in demand everywhere. Sal-

aries from $150 to $300 a month. I can
train you how to become a first class drafts-
man at home during your spare time by mail.

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

F.REE
This $15.00
Drawing Outfit
If you register at once.
This is just the kind of an
outfit I use myselL They
are not toys, but actual
working instruments. If
you will register at once. I
will give this outfit to you
absolutely free. I have
selected this outfit from
the 1 i ne of oneof the largestmanufacturers in the

country. Send the free coupon today for full particulars.

A Few Men Wanted
What I want is the right kind of men.
Don't bother about the expense. I give
each one of my students personal instruc-
tion. If your work is right, I tell you so.
If it is wrong, I tell you just exactly where
it is wrong. There is an urgent demand
today for skilled Draftsmen. The big
companies are issuing calls every day in
the year for men to fill positions paying
from $125 to 8175 a month to start.
Many positior.e paying $75 to $100 a week
always open. Here is your opportunity.

,Send the Coupon for Big Free Book 1eggll~ -
Do not delay. Just put your name FREE
and address in the free coupon and Earning Offermail it in at once. 1 will send you
absolutely free and prepaid my
new look Successful Draftsman.' Coupon
ship?' The book is absolutely
free and prepaid if you writeat
once. No obligations on you Chien Draftsmanwhatever in sending in the
free coupon. But be sure to Engineer's Equipment Co.
write today as the supply of Division 140Xlooks is limited. Iwili also' CHICAGOa ILLtell you about my special
offer so that you can earn Without any obligation on mea handsome income as whatsawer,please mail your book800 as you benm' u ` "Successful Draftsmanship andsttuudent Send thhe coupon. full particulars of your liberal

Address , "Personal Instruction" offer to a
few students. It is understood that

Chief Draftsman I am obligated in no way whatever.
Engineer's Equipment Co. /

Division tvoX

CHICAGO' Name

ILL.

I Guarantee
To instruct
yon not i l you
are compe-tent and
placed in a
position pay-
ing $125 to
8175 a mo.

Address
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PATENTS
Our Peviidi
$150,0043e,

?o,rKe.
7.4

°PPositellásntorl,D.G

A Special Train for Central
Station Managers

If you hired a special train for your in-
dividual use, you would receive the best
service possible, but the cost would be ex-
orbitant. If you made the trip in the same
way in company with others, each paying
rtis proportion of the cost, you would have
the same luxury and comfort at a fraction
of the cost.

Co-operation with other Central Stations
in the preparation of your advertising will
enable you to obtain the best drawings and
copy possible at a fraction of the cost of
preparation.

More than 150 Central Stations are now using
the Co-operative Advertising Service for Central
Stations and all are increasing their current sales
by its use. The advertisements are economical and
efficient.

A request will bring specimen advertisements
and full details.

WM. D. McJUNKIN ADVERTISING AGENCY
35 S. Dearborn St. CHICAGO

TRADEMARKS AND
COPYRIGHTS SECURED
OR FEE RETURNED
Send model or sketch and description of your in-
vention for free search of the U. S. Patent Office
Record.

Our FOUR BOORS mailed free to any address.
Send for these books; the finest publications
ever issued for free distribution.

HOW TO OBTAIN A PATENT. Our Illustrated SO
page Guide Book is an invaluable book of reference
for inventors and 100 mechanical movements illus-
trated and described.
FORTUNES IN PATENTS. Tells how to invent for
profit and gives history of successful inventions.
«'ItAT TO INVENT. Contains a valuable list of
inventions wanted and suggestions concerning profit-
able fields of invention. Also Information regarding
prizes offered for inventions, among which is a
Prize of One Million Dollars offered for one inven-
tion and $10,000 for others.
PATENTS THAT PAY. Contains letters from ourclients who have built up profitable enterprises
founded upon patents procured by us.
LIST OF PATENT BUYERS. Personal requests
and letters from manufacturers and promoters for
patents secured by us and suggestions of new
Ideas they wish to purchase.
We adve,tise our clients' inrentions free in a list
of Sunday newspapers with two million circulation
and in the World's Progress. Sample copy free.

Electrical Cases a Specialty. We have
secured many important electrical patents.

VICTOR J. EVANS & CO.
Victor Bldg., 724 9th St. N. W., WASHEIGTON, D. C.

PATENTS
Patents, Trade

C. L. PARKER
Formerly Member Ex-
amining Corps,II. S.

Patent ffice.
PATENT LAWYERS

12 McGill Bldg.,
WASHINGTON, D.C.

Marks, Copyrights, Patent Litigation
Handbook for Inventor,, "Protecting, Exploiting
and Selling Inventions ' sent free upon request.

PATENTS PROOF K AIE' R
LOW RATEBOOS,S, EASYDVCTERFMEE.S

:\. 1,ept. 99, Wederbu rn,Pat. Atty., Washington, D. C.

OVER 67 YEARS*
PRACTICE

PATENTS
TRADE -MARKS,

° 'DESIGNS,
COPYRIGHTS,

ETC.
Anyone sending a sketch and description may quickly ascertain our

opinion free, whether an invention is probably patentable, Communica-
tions strictly confidential. Handbook on Patents sent free. Patents taken
through Munn & Co. receive special notice, without charge, in the

S CIENTIFICAMERICAN
A handsomely illustrated weekly. " Large t circulation of any scientific
journal. Terms, $3 a year; four months $1. Sold by all newsdealers

MUNN& CO 367 Broadway, New York, and
627 FSt., Washington. D -C.

For our )l tit oaf Ada :insane merit Popular Electricity when writing to Advertisers.
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Special
For a limited time
we are making a spe-
cial reduced price
oiler in order to In-
duce men to start
the study of Meter
Engineering right
away. Write for full

Send Coupon for Free Book particulars at once.

- - ®FREEDo not delay. Just put your name and address down on the free®
coupon and send it in to us at once. We will send you absolutely Book Coupon
free and prepaid, our new big book on Meter Engineering. Fort Wayne Cor-
Tells you all about the New Profession and about the excep- #respondence School
tional opportunities that are now open to men everywhere. , Dept. 140X, Ft. Wayne, Ind.
Absolutely no obligations of any kind in sending for the

Gentlemen: Please send me absolutelyfree book. It's free. Your name and address on free coupon free and prepaid, your book on Meter
Engineering. Also send me full particularsor a letter, or a postal is enough. But write today-now-im- of the great special offer that is now being

mediatel while we are still makingthiss special made to induce men to study Meter Engine-yoffer.greatp ering. I assume no obligations of any kind.

Dept. 140X Fort Wayne, Indiiana , Name

Address_ ....-.

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

Electrical
Meter Engineering

4th The New Profession

Learned at Home
Yes, you can now learn this
great profession in your own
home during your your time by
mail. We have recently com-
pleted a course. of instruction
that covers every branch of the
new profession. Men in constant de-
mand everywhere. Big salaries being
paid. The new profession is calling you, it
needs you. Here is your chance to get your
diploma at home during your spare time.

3,000 aYear for Graduates
Electrical Meter Engineering is one of the best paying professions in the electrical
industry. We can show you hundreds of men making $3,000 a year and better. How
would you like to have a $3,000 job? The demand for trained Meter Engineers far exceeds the
supply. Here is your chance to get into the New Profession. Just put your name and address
down in the free coupon and send it today. That's the first step towards success.

The New Profession Be Your Own Boss
The profession of Electrical Meter Engine- Get into the New Pro-
ering is now in its infancy. The central stations fession. Thousands of men
all over the country must have more Meter Engineers. are needed. The new profession
The profession is calling for men. It will pay you big that is paying big money wants you
money. Last year over half million new meters were and needs you. Here is your oppor-
installed. Just think of the vast army of Meter Engineers tunity to get into it now. You don't
that are needed. This year still more meters are going to be need to leave your present employ -
installed. No wonder the central stations are willing to pay huge went. Just a few hours a dayin your
sums for competent men. You can get into the prefessien. own home and soon you get yourYou can get just the training that you need to enable you to fill diploma and you are a full-fledgedone of the big jobs. Send the free coupon. Meter Engineer.

Fort Wayne Correspondence School
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Let Us Help You
Carry the Load
We can not reduce your cost
of living, but we can increase
your carrying power- your
ability to earn more money.
This we do through our courses of technical training.
,The engineers who get the BIG jobs in modern
power -plants are the men who understand the principles of electricity
and their application to the operation of the plants.

Electrical Engineering
Our Electrical Course teaches in plain, simple

language and with easy lessons how to install and
operate electrical machinery and appliances.

These lessons in Practical Electricity cover both
Direct and Alternating currents, high potential and
high frequency currents, and all that is necessary
to become a proficient electrical engineer.

The Course completely povers the field of prac-
tical electricity, including power -plant work, and
covers the following subjects, viz.: Practical Elec-
tricity, The Electric Motor, Practical Mathematics
and Electric Wiring.

Nine text -books, stationery, etc., are furnished
FREE with this course. The instruction is made
so clear that anyone can understand it, even though
he has but a limited education.

The success of this school is due to the fact that
we give the student only what he should know in
order to become competent, and we do not waste
his time and effort on useless matter. Some of the
students have been able to complete the course in
three months. If you can not devote much time
to study, it will take a little longer.

The Price is Low and
the Terms are Easy

Send the Coupon and we will write you at once,
giving you complete information and a special
proposition.

FREE
Cut out and mail the coupon to -day and we will

send you FREE

The Dynamo
Shows the consecutive steps in the development

of the electric generator, with the construction of
the modern generator. Fully illustrated in colors
and all illustrations keyed, so that an explanation
of each part of same can be seen at a glance.

Substantially bound in heavy paper.

The Joseph G. Branch School of Engineering,
608 S. Dearborn St., Chicago, Ill.: Cut Out and Mail To=day

Please send me the "DYNAMO " and full information concerning your course in Electrical Engineering.

Name

City or Town State

Street and Number

Present Position
SERIES 2.1'

The Joseph 6. Branch School of Engineering
608 South Dearborn Street Chicago, Illinois

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

TRANSMISSION OF
ELECTRICITY

AND PCfYVZR

The Greatest Electrical
Library in the World

The Electrical Engineering Library is part of the International
Library of Technology that cost $1,500,000 in its original prep-
aration. It contains the knowledge given from the life experience
of some of the best electrical engineering experts in the country,
edited in a style that nineteen years of experience in publishing
home -study textbooks has proved easiest to learn, to remember,
and to apply. There is no other reference work in the world that
so completely meets the needs of the electrician as the Electrical
Engineering Library. The volumes are recommended by the
highest authorities and are used in nearly all the leading univer-
sities and colleges. They treat of practical electrical methods,
starting from the simplest problems and comprehensively covering
every branch of the work. Not only can they be used to great
advantage by superintendents, foremen, and engineers as an
authoritative guide in their work, but since they can be so clearly
understood, even by persons having no knowledge of higher
mathematics, they can be used by all classes of electricians that
are desirous of advancing to higher positions. The Electrical t
Library contains 17 volumes durably and handsomely bound in
three -fourths red morocco,
stamped and numbered in
gold. The books are printed International Textbook Co.on a high-grade book paper,

Box 1102, Scranton, Pa.
and the type is large and
easy to read. Each volume Please send, without further obligation to me,

is 6 by9 inches in size, If
full particulars in regard to your Library of Tech-
nology, with special reference to the Electrical

you wish to know more Library.

about the most practical
electrical library in the Nam*

world, send the coupon se. etv.
NOW.

City State

For our Mutual Advantage mention Popular Electricity when writing to_Advertiaers.
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Prof. 4111111111111111/414
Henry Dickson
Principal,
Dickson
Memory
School

IC t,t
R

with great success.'

thoroughly

Are You Ambitious?
A Good Memory Means
Greater Earning Capacity

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

You Can Be Trained To Remember Accurately
There's no excuse for any man groping aimlessly
for ideas, thoughts, facts, words-or forget-

ting names, dates, faces.
There is no more excuse for a bad memory than for a

flabby muscle. You can be trained to be "forget proof," to
make your mind a perfectly classified, indexed and cross
indexed filing system of facts, so that you can instantly com-
mand any fact, thought or argument.

A perfect memory is not some wonderful, natural gift, the

II

possession of a lucky few-it is simply a matter of training by
systematic exercise just as you would exercise a muscle of the
body to make it strong.

Don't continue any longer trying to make something of \,
yourself withthemillstone of a faulty memory holding you down.

I TeachYou to Acquire a Good Memory Memory Training
Same as Physics
Training-Exercise.

of your memory's storehouse of rich treasures of knowledge, thought and experience and
I can impart this instruction to you in a brief series of easy, enjoyable, interesting lessons
which you can study at home in your spare time.

Ten Minutes Study Each Day Will Quickly Enable
You To Acquire This Training and develop a memory that will

increase your efficiency and pro-
ductiveness generally. Thousands of successful men and women can tell you what my
memory course has done for them. Some can tell you how they owe their present efficien-
cy and success solely to this course. Others naturally bright, can tell you how my course
of study increased the value of their natural powers-brought them to present success.

What Students Say About the

I will make you master of the thousands of subdivisions

Dickson System of Memory Training
W. J. S., Dalhart, Texas, writes: "I feel lice thanking, you for the

way you are helping me. Iam putting each lesson into practical use and
feel that m mind is expanding, that mybrain is clearer and that my health
is very much better than before taking uD your study. I feel that you are
responsible for my success."

J. T. M., Stafford Springs, Conn., ?writes: "Am making good.pro-gress. It hasalways been very hard for me to get up before an audience
to speak or read, but since practicingyour exercises it is no trouble to do
so. Ifeelquite at home in so doing.'It

is certainly gratifying to receive a report like the following from
one of my scholars who says: In the brief time of five months you have
made me an entirely new man. WhileI was lacking in faith in my ability
and compelled to work in a mill nine years, through your instruction I have
been able to quit that work and am engaged at present, es a salesman

These are but three of thousands cf letters received from
ed students.

man or woman who is small in the wrong position can be big If put in the right
osition. A good memory will place you on the right road. Write for my FREE BOOK.

1 ,;rt;;z ' aa' How to Remember."

Prof. Henry Dickson, Principal M method byiELBERT
HUBBARD, PROF.
DAVID SWING. andDickson School of Memory IllUBendsef

Chicago spare time will give youg this training.

satisfied

others.Ten

929 Auditorium Building

From Mill
To Salesmanship

minutes a day of your

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Women As Well As Men Need the
Dickson System of Memory Training

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

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

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

advancement by the best modem methods of self -culture and intensely
practical mental development.
What the Dickson System of Memory Training Will
Do For You This Dickson System of Memory Training is very simple. It puts

your brain through a few easy exercises regularly.
You wiil be surprised when you go about it the right way,

how quickly your brain responds-and at its wonderful capacity.
Ten minutes a day, for a remarkably short period, willit give you this training --will teach you-
To remember names and faces of people you meet.
To focus your mind instantly, to use effectively the (\_pointsTo

recall smallbutroosition.vital points of business without 04,of

abusiness.,..
j e

burdening the memory. To think on your feet. °aYou've pitied the little To commit a speech or toast to memory quickly, and ' ._girl who forgotpieher piece. ,._ i7 Ideliver it unhesitatingly in public or private.
To converse at social gatherings in natural, interesting way that wins friends. ¡ +
To overcome self-consciousness, bashfulness and to apply concentration to the

subject at hand. To memorize for studies, examinations, etc.

How To Speak In Public "Speaking in Public" does notp always mean addressing a large
audience. No one's position is such that he can afford to neglect the cultiva-
tion of the art of expressing himself clearly, logically and convincingly. You
may mean what you say, but unless you can say it with the ring of sincerity
and the sparkle of truth you fail utterly. The man who is entirely free from
embarrassment and self-consciousness, whose interesting conversation
makes others feel at ease, is the much sought-after man, This Is one secret

of being popular. '
The art of public speaking is indispensable not

only to Lawyer, Preacher, Politician, Lodge man
and woman, but also for every one Who is ambitious
for betterment, socially politically or financially.

Memory training is the foundation of Suc-
cessful Public Speaking. You cannot find a better
combination than that of my in-
struction in "How to Speak in Pub-
lic" in connection with Memory
Training.
How To Get Free Copy
Of This Valuable Book

"How to Speak In Public"
De luxe edition, handsomely illustrated,

richly bound. Is exactly suited to meet
the needs of the man or woman who de-
sires to be a successful public speaker.

The price of this 1913 de luxeedition is $2. I will, however, present a copy
absolutely free to every student, who enrolls for my course of memory
training within ten days after reading this offer.

I Want To Send You My Book "How
To Remember" Absolutely FREE

Simply clip the coupon and mail it today. It will explain clearly the
course that has raised thousands of men from failures to great successes.
You can have this same training. My free hook is the first Stepp. Don't
delay. Age, education, vocation or residence make no difference.

Send Coupon or Postal Today.

You sneer at the big man
who forgets and spoils

an address. Prof. Henry Dickson Principal,
Dickson School of Memory,

IIAuditorium Bldg., Chicago, Ill.
Send me free Booklet "How to Remember," also full par-

'ticulars how to obtain a free copy of Dickson's "How
Speak in Public."

Name

IStreet '
Lt

v State

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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EDWARD P. RUSSELL WALTER S. BREWSTER C. L. PENISTON

RUSSELL, BREWSTER & CO.
Successors to

EDWARD L. BREWSTER & CO.

BANKERS AND BROKERS
116 W. ADAMS STREET

CHICAGO
New York Office Members New York Stock Exchange

111 Broadway Chicago Stock Exchange

We recommend to investors the following high-
grade Preferred Stocks and Bonds
Public Service Company of Northern Illinois

FIRST AND REFUNDING MORTGAGE 5% GOLD BONDS
Due October 1st, 1956 Interest payable April 1st and October 1st

Price to net better than 5%
6% CUMULATIVE PREFERRED STOCK

Tax exempt in Illinois. Earnings largely in excess of dividend requirements. Dividends payable
quarterly

Price to net over 6%

Illinois Northern Utilities Company
FIRST AND REFUNDING MORTGAGE 5% GOLD BONDS

Due April 1st, 1957. Interest payable April 1st and October 1st
Price to net better than 5W/0

6% CUMULATIVE PREFERRED STOCK
Tax exempt in Illinois. Dividends payable quarterly

Price to net nearly 7%

United Light & Railways Company
FIRST AND REFUNDING MORTGAGE 5% GOLD BONDS

Due June 1st, 1932. Interest payable June 1st and December 1st
Price to net better than 5X%

6% CUMULATIVE FIRST PREFERRED STOCK
Earnings nearly three times dividend requirements. Dividends payable quarterly

Price to net over 7%

Federal Sign System (Electric)
7% CUMULATIVE PREFERRED STOCK

Earnings more than double dividend requirements. Dividends payable quarterly
Price to net 7%

Middle West Utilities Company
6% CUMULATIVE PREFERRED STOCK

Dividends payable quarterly
Price to net better than 7%

We shall be pleased to furnish circulars regarding the above or give
further information on these and other securities. Correspondence invited

For our Mutual Adv:uii age :aviation Popular El eetri elly when writing to Advertiser's.
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Lights for Indian Aristocracy
In the vicinity- of Karachi, India,

there is no central power plant and elec-
tric light is still more or less of a novel-
ty. Some of the richer class maintain
small plants of their own, but when they
deem this too costly, and when they
want electric light for weddings and
other important occasions, they go out
and hire it.

The Eastern Electric and . Trading
Company, the only firm in those parts
dealing in electrical apparatus, maintains
a complete generating set with all
fittings and accessories, ready to send
out at a moment's notice. On the
opposite page is a picture of this plant
fitted up at a recent wedding and sur-
rounded by the engineering staff that
usually does service with the set.

The Secret of Electric Fishes
There are about 50 species of fish

known to possess electrical organs
capable of imparting a shock. A special
study of some of them has been made
by Professor McKendrick, of Glasgow
University, with the purpose of ascer-
taining the source of their peculiar pow-
er. He finds that the electricity is gen-
erated in specialized organs, which are
either modified muscles or modified
glands, structures which in all animals
manifest electric properties. In economy
of production these electric organs are
said far to surpass anything yet con-
trived by man, just as the light of the
glowworm excels in a similar sense our
best efforts to produce cheap illumin-

No. 2

ation. In each case there is another of
Nature's secrets yet to be discovered.

African Native Police
Until the introduction of electric

torches into police circles in East Africa,
the native constabulary were severely
handicapped in their night work. They
had to use old-fashioned oil lamps of the
London police variety-very unsatis-
factory and obsolete. But now the na-
tive police have all been issued electric

A SQUAD OF AFRICAN POLICEMEN

torches and have been able to give better
service in consequence. As the villages
are very badly lighted, in most cases
with poor oil lamps at long intervals, the
police were obliged to make the best of
a very bad job, and it is surprising that
there were not more crimes committed
without detection.

The policemen are enabled to signal
to each other at night by this means,
for many of them have been taught to
use the Morse code with the lamps.
Of course this is a great benefit to the
police service and to the public.
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Medinah Temple, Scene of the
N. E. L. A. Convention

The largest body of its kind, the Na-
tional Electric Light Association, will
hold its 1913 Convention, June 2 to 6, in
Chicago's newest and largest assembly
place, Medinah Temple, home of the An-
cient Order of the Nobles of the Mystic
Shrine. This building faces Cass Street
and extends from Ohio Street to Ontario
Street. It is of fireproof construction.
The mosque is designed in pure Arabic
style of architecture and decoration. A
rich exterior polychrome effect is pro-
duced by a blending of mottle brown,
cream, red and blue. The two domes
rest on a structural steel framework.

The auditorium seats 5,200 and the
stage measures 70 by 75' feet. The
acoustics of the place are perfect. From
any of the most distant balcony seats one
can distinguish between the sound of a
penny and that of a dime dropped from
the hand of a person at any point upon
the floor of the stage.

There a r e
150.000 Shrin-
ers in the
world t o -d a y
and of this
number 11,000
hold their
meetings i n
Medinah Tem-
ple. The mem-
bership of the
N. E. L. A. is
12,400 so that
ample accom-
modations are afforded within the struc-
ture, and spacious parlors and smok-
ing rooms are provided on various
floors.

From the center of the great dome in
the Auditorium is suspended a massive
electrolier whose beauty of design and
color when illuminated holds the observer
spellbound. The Temple lighting equip-
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ment includes four 25 ampere spotlights,
sixteen 150 watt tungsten lamps, 176 of
25 watts, 1,076 of 40 watts, 130 of 50
watts and 20 of 100 watts. Everything
that could be delegated to electric power
was provided for by the architects, Huehl
and Schmid of Chicago.

The emergency lights are entirely inde-
pendent of the main lighting service. A
plan of each part of the lighting circuit
reposes on the electrician's desk, so that
should any light or group of lights fail,
the exact cut-out box, fuses and switches
can he located in an instant. In the
motor equipment is a ten horsepower

turbine vacuum cleaner. 32 openings be-
ing distributed about for hose attach-
ment. The sewerage and ventilation
systems are likewise taken care of by elec-
tric power. In summer electric fans
force the air through a water spray to
remove the dust and then through cool-
ing chambers ; in winter the washed air
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passes through warming coils. At every
other seat in the auditorium is the ter-
minus of a ventilating pipe.

An automatic fire pump equipment is in-
stalled and its 50 horsepower motor is ar-
ranged also to raise the twelve ton steel,
stage curtain which, with its backing, is
nine inches in thickness. Including the
dumb waiter and elevator motors there
are eighteen motors in the building, total-
ing 212 horsepower.
 The use of electricity for one's conven-

ience begins with the checking of coat
and hat. Each set of racks is provided
with an incandescent lamp. When a set

is hung full of wraps the light is
turned out. The checkers thus
lose no time in looking for vacant
racks and can keep busy until the

10,000 checks
are passed out.

T h e dining
room under-
neath the audi-
torium will be
used for ex-
hibits.
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The Society for 'Electrical Development
By J. M. WAKEMAN, General Manger

A number of men gathered in the Engineers' Club in New
York were discussing the recent conference of The Society
for Electrical Development. ¶"There is a novelty about an
entire industry combining for the education and benefit of
the general public," said one. "That is what interested
me most. While all the interests represented at the meetings
realize that the electrical industry as a whole, and their own
particular interests, will be benefited by the work of the
Society, the greatest benefit will accrue to the public."
¶Various interesting plans had been submitted at this con-
ference in New York, including advertising campaigns,
traveling electrical shows, moving pictures, attractive window
displays, popular lectures, committees to co-operate with

other societies and a school for training salesmen. ¶Very few people realize that electricity
is the one thing which has steadily decreased in cost to the consumer during the last fourteen
years, which is the period covering the marked increased cost of living. The public is only
just learning that electricity is no longer a luxury, that it is something which everyone can
afford to use better than he can afford to do without. All the little electrical conveniences
which go to make the home attractive and comfortable, though inexpensive to the user, are
yet an important factor in keeping the central station load even, and, in consequence, the
more electricity is used the easier becomes the problem of the central station, and the cheaper
can current be supplied. ¶If the Society succeeds in carrying out its plans, every home in
the United States, which makes any claim to elegance or even comfort, will be equipped with
so many electrical conveniences that people will wonder how they ever got along without them.

to practical advantage, they
ready to "give and take."
-has been instilled into men, the first bridge has been crossed on the highway of co-opera-
tive effort, and the way is paved for serious practical work which has for its purpose
the development and growth of the electrical business. ¶The recognition of the possibilities
of such an organization in the electrical field is rapidly growing and this accounts largely for
the great increase, during the past few years, in the membership of the Jovian Order. ¶It
cannot be doubted that this Order, with over to,000 members working earnestly to exemplify
its object, and with the active support of men prominently identified with the industry, will
have a powerful influence for good upon the development of the electrical business to its fullest
extent.

The Jovian Order
By F. E. WATTS, Reigning Jupiter of the Jovian Order

The purpose of the Jovian Order is briefly set forth in the
fallowing language: "The object of this Order is the cultiva-
tion of the spirit of fraternity and good fellowship from which
may be evolved practical plans of commercial co-operation
for the promotion and popularization of electricity in the
world's work." ¶The necessity and value of establishing
harmonious relations among men engaged in the electrical
business in any locality is being more generally recognized
to -day than ever before. The growth and development of any
city electrically will depend largely upon the development of
such happy relations. This condition the Jovian Order is
attempting to bring about by means of Electrical Leagues in
various cities. We believe that before men can co-operate

must first "get together" on a friendly basis where each is
¶When the spirit of co-operation-the desire to co-operate
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The Electric Railway Situation
By GEORGE H. HARRIES, President American Electric Railway Association

The electric railway "situation" to -day is for the most
part financial. With respect to efficiency and economy of
operation there are few shortcomings, and these, wherever
practicable, are being remedied; but the most successful
management is unable to deal in any other than temporary
fashion with propositions that involve the raising of new
capital. ¶There has been great increase in the cost of material
and labor; oppressively exalted taxation has become common;
the multiplicity of transfers continues to diminish revenue;
lines have been unfairly and even forcibly extended; equip-
ment and service requirements are more and more exacting-
the former being subject to public whims as baseless and as
changeable as those of fashion. ¶And while construction

and operating costs have climbed steadily and rapidly and the length of ride has been arbitrarily
extended the fare has at best remained constant and at worst has suffered heavy discount.
¶Much effort has been and is now being expended on definitely establishing.the proper rate;
the conclusion naturally differing as population, fixed charges, tax demands and operating
requirements vary. ¶What changes of fare will be permitted by popular opinion is wholly
problematical but until there are increases in the now unprofitable communities (probably by
the adoption of the zone system) there will be growing difficulty in securing- the new capital
without which there can be no extensions or any real betterments. ¶These facts are now
being sown broadcast. How long will it be before the country understands and appreciates
"the electric railway situation?"

Agricultural Engineering
By FRANK KOESTER, Consulting Engineer

The rapidly increasing use of electricity in agriculture is
one of the most important developments now taking place in
this country. The benefits which will result will not alone
affect the farmer, but, greatly increasing the agricultural
output, will be of vast consequence to the city dweller. ¶A
motor of even diminutive size does the work of a man at far
less expense, while larger units economically supplant farm
draft animals, whose consumption of farm produce is of itself
an enormous item. Thus in supplanting labor, electricity
has a most profound effect upon agriculture since agriculture
demands a great amount of labor as compared with the
skill involved. ¶The use of electricity for light, heat and
power, it being the only medium so adaptable, means far

more than the mere saving and convenience, for it has the effect of making hours of labor on
the farm uniform and so reduces the drudgery that farm life becomes sufficiently attractive to
stay the drift to the cities. ¶The electrification of farms is being greatly stimulated by the
practice of central station companies in running feed branches to the farms from their main
transmission systems; and by a greater attention to the subject on the part of consulting
engineers who are placed to the best advantage to advise the farmer of the kind of machinery
and equipment which will give him the most economical results. ¶Electric farming is long
past the experimental stage, and the farmer to -day who is not alive to its advantages is losing
money. Even if he is not within the reach of a central station supply, it is a wise policy and one
widely followed to install his own electric generating plant.
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Welfare Work
By ARTHUR WILLIAMS, General Inspector New York Edison Company

The National Electric Light Association takes the position
that it is the duty of all employers to provide for their workers
reasonable hours, good occupational conditions and recogni-
tion for satisfactory personal effort. This conviction arises
not only from a sense of justice, but also from the knowledge
that this is sound commercial policy. Time was when effort
of this sort was set down to Quixotism or sentimentality, but
to -day it is accepted business dogma that to make an organiza-
tion thoroughly effective those connected with it must receive
just consideration. ¶Through the past several years the
Public Policy Committee of the Association has given careful
consideration to various methods of eliminating friction
between employers and employed. The results of this study

were summarized in its 1911 report, which it is believed has had material influence upon the
attitude of employers in many different lines of industry toward their employees. "The
cost of accidents inherent to our industry," said this report, "should fall not upon the individual
employee, but upon the industry as a whole." The same document also urged the provision
of sickness, insurance and death benefits, and the institution when possible of employees'
savings funds and of profit sharing. The establishment of service annuities-as distinct from
pensions-was also strongly advocated, it being felt that years of faithful service should go
toward insuring an employee against privation in old age. ¶Some of the plans recommended
in this report had previously been adopted by Member -Companies, and others have since
been put in practice. It speaks well for the electrical industry that it has been a leader, not
a follower, in a definite progressive plan of relationship with labor which seems to be receiving
world-wide interest and approbation in every department of human endeavor.

Electrical Shops and the Public
By GEORGE B. JOHNSON, Manager of the Electric Shop, Chicago

It was considerably less than ten years ago that the flatiron
was about the only electrical household convenience. No
one would think of starting a store or shop with only electric
irons. To -day in the larger cities you will find, very likely in
the shopping district, a well-appointed shop devoted solely
to electrical devices; and the electric iron is only one among
hundreds' of household utensils, beautiful lighting fixtures,
heaters, laundry appliances, vacuum cleaners, electro -
vibratory equipment and the like. And these shops, as
well as special departments of similar kind in the great
general retail establishments, and the display and sales rooms
of the central stations themselves, are well patronized-
for people have learned that there is now such a thing as

"electrical shopping" and commonly recognized places in which to do it. The time was that
to select anything electrical seemed to the layman to involve some engineering knowledge and
experience too deep for him. Now he heads very confidently for the electrical store and
buys anything he wants from a battery to a stationary refrigerating plant and converses
knowingly of watts consumption. ¶All this is but indicative of the popularity of electric
current consuming devices. Nowadays those who operate central stations and believe in
pushing .the sale of electricity realize that it is very essential not only to sell electricity, but
also to assist the public to a realization of the exceeding usefulness and convenience of such
articles, and the electric shop is the logical outcome of this broad policy.
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Electric Clubs
By GEORGE C. KEECH, President Chicago Electric Club

Apart from the technical societies which furnish valuable
scientific data to the electrical_industry are the Electric Clubs.
In each of our 3o foremost cities is an association called the
Electric Club, the Electric League or the Jovian Club with a
membership of 200 to 700 composed of electrical men. The
object of these clubs as usually announced in their constitu-
tions is the advancement of the social and commercial inter-
ests of their members. They do not have permanent quarters
with the usual club accommodations but meet once a week
at a suitable location for luncheon, listen to a speaker of prom-
inence on a popular subject, discuss affairs of mutual interest
and get better acquainted. ¶The membership comprises
the real men in the industry, presidents and managers of the
central stations, supply houses, manufacturing plants, tele-
phone companies and contracting firms, and the young man

of ambition who realizes the importance of his acquaintance with these men of experience.
¶At a recent meeting of the Chicago Electric Club, Charles G. Dawes, ex -Comptroller of
Currency referred to a quotation of ex -senator Hoar in which the latter stated that he
measured a man by the time he spent with his business associates outside of business hours.
Here is the great advantage of the electric club - the young men informally at the table
with the older, absorbing information of value and interest, and the older men learning
who will be the future leaders in the industry. That these clubs accomplish their purposes
is established by the fact that the old members retain their interest and the memberships
are rapidly increasing.

Electrical Advertising
By J. C. McQUISTON, Manager Westinghouse Department of Publir:y

Electricity is a popular subject in the abstract, but the
concrete substance is so shrouded in mystery that its intro-
duction to the public is handicapped and must be secured by
preaching . and teaching its application. The interest must
first be secured through the devices themselves and then
follow with the wonderful properties of electricity which are
capable of so many applications that tend to make life more
worth living. ¶Success in electrical advertising depends
on the co-operation of the interests involved. The national
advertising is often done for the benefit of the local dealer,
the manufacturer depending for his profit on the increase
of sales through him. Domestic applicances in particular
must be described in popular terms so that "he who runs may

read," and the mediums selected accordingly. ¶The ever-increasing popular use of moving
pictures has naturally led to their adoption for educational purposes, which has been rapidly
followed by their use as advertising mediums; in which field the electrical companies, as usual,
were among the first. Films showing a human interest story of increased domestic happiness,
through the use of electrical devices in the home, have proved to be very effective, especially
when used in clubs, societies, lodges and similar organizations. The advent of the kinetophone
will doubtless lead to its adoption also as a means of disseminating ideas as to the uses of elec-
trical apparatus. ¶Not the least important form of electrical advertising is that of window
dressing. A well -dressed window displaying electrical ware in an attractive manner with
the name of each device properly displayed thereon cannot fail to secure the favorable atten-
tion of the prospective buyer, which is one of the fundamentals of salesmanship.
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electric cars but to

Growing Popularity of Electric Vehicles
By W. H. BLOOD, Jr., Stone and Webster

Ten years ago a man who owned an electric vehicle was
looked upon with pity and was considered as having in his
possession an expensive toy. To -day the easiest way for a
woman to excite the envy of an entire community is to
purchase an electric coupé. ¶Ten years ago what few
electric trucks were in operation would hardly propel them-
selves and their radius of activity was limited to a very few
miles. To -day they carry loads of one, three or five tons and
make from 4o to 6o miles per day, replacing several pairs of
horses. The economy of the electric truck compels pro-
gressive merchants to purchase them in lots of from ten to i oo.
' This wonderful advance in popularity is perfectly natural
and is not due to the glittering advertisements of vendors of

actual performances. What car can compare with the electric coupé in
cleanliness, comfort and simplicity? Not even the newest of the self-starting gas cars, where
one has to push a button or two, throw a clutch, then adjust gasoline and spark and shift
the gears two or three times. With the electric car one simply throws the speed lever and is
off. ¶Another great argument in favor of electric transportation is found in the fact that the
cost of electricity has during the past few years gradually been reduced by successive stages
from 20 cents per kilowatt-hour, until now large users are able to get their electric energy for three
cents, and in some cases even as low as two cents. During this time the cost of gasoline has
steadily risen from fifteen cents a gallon to eighteen cents, stopping only a few weeks at
20 cents and is now generally quoted at 25 cents, with a good prospect of a still further rise in
price.

Electric Signs
By JAMES M. GILCHRIST, Secretary Federal Sign System (Electric)

Aside from the big, spectacular, display sign with its
wonderful flashing effects, there is another class of large
electrical signs which has been slow in starting but is now
rapidly growing in favor. These are the large signs which
progressive manufacturers are putting on their factory build-
ings and roofs. Every large factory near a traveled road or
a railroad has an undeveloped advertising power which the
owners have been slow to realize. At a comparatively small
expenditure for original sign installation and electricity, an
advertising medium of great value is created. Such a sign
as this supplements in a very forceful way a magazine or
newspaper campaign, as it locates the advertiser in the mind
of the prospective customer and makes his establishment an
actuality instead of only a name. ¶The city slogan or city

name sign is another type which is becoming considerably used. The average city has a com-
mercial association or board of trade which is keenly alive to the desirability of attracting new
industries and these associations are learning that a well lighted sign near a railroad station
announcing the name of the city, especially if it is supported by a number of factory signs, will
go a long way toward impressing the traveler with the characteristics of the city and its people.
¶With the great increase in the number of moderate sized door and window signs has come the
problem of municipal regulations to govern their use so as to prevent abuse and secure the safety
of the public. The tendency is almost without exception to sane, reasonable regulation with
adequate inspection, and the authorities have universally the support and assistance of pro-
gressive central station companies and responsible sign builders in forwarding such a policy.
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Modern Tendencies in the Illuminating Field
By M. LUCKIESH, Physical Laboratory, National Electric Lamp Association

For several years after the birth of illuminating engineer-
ing as a distinct art and science, little besides the purely
engineering features of a lighting installation, such as watts
per square foot of floor area and the efficiency of light sources,
was considered. Lately, however, has come an awakening;
to the fact that illumination is not merely an engineering
problem-that proper lighting results only through the
co-operation of the ophthalmologist, the architect, the dec-
orator, the fixture designer and the engineer. ¶The ophthal-
mologist demands that light sources be kept out of the normal
field of view and that their intrinsic brightness be reduced.
These requirements are usually satisfied by hanging the units
high and equipping the sources with diffusing glassware or

protecting shades, or by resorting to indirect lighting. Polished surfaces, such as glazed
paper, are being condemned. By lowering the intrinsic brightness of the light units this evil
is somewhat reduced. The engineer now specifies the position of outlets. Here the architect
must co-operate early in the design of a building. The fixture designer must produce fixtures
to harmonize with the style of decoration. The decorator requires light of proper direction
and color value to obtain a satisfactory appearance of the finished interior. Here a tendency
toward the use of tinted light is evident. ¶ Many of these desirable features cannot be ob-
tained except at the expense of utilization efficiency. This fact and the tendency toward higher
values of general illumination demand high efficiency methods of light production. ¶The
chief tendency in the illumination field is, then, toward the recognition of the complexity of
the problems in lighting and toward the full realization that complete success is the culmina-
tion of proper co-operation of all interests.

The Central Station and the Consumer
By E. L. CALLAHAN, Manager New Business Dept., H. M. Byllesby 6 Company

When speaking broadly in considering the business of
making, distributing and selling electricity, I do not like the
term "Central Station." The American people want and
will have service. The more proper and expressive term for
the central station, or any concern whose business it is to
administer to the public in the way that the electric light,
gas, telephone or telegraph company does, is "service com-
pany." ¶The old-time feeling on the part of the people
was that the electric service company had a luxury to sell
at fancy prices; subsequently the feeling changed to one of
uncertainitras to whether or not the company really meant
that it did desire to serve the public and the people individually
with what was recognized as a necessity to comfortable living.

¶'fo-day the public knows that the service companies have spent and are spending huge sums of
money in order to bring their service up to the highest standard of perfection, to be sold at the
lowest possible price consistent with good management, and that it is the desire of such com-
panies to bring the service to the consumer's door-yes, his reading lamp, electric iron or
motor-and through the efforts of the service company's experts the consumer may obtain
the requisite light, heat or power in the most satisfactory manner. ¶The consumer, appre-
ciating this real and essential service rendered, will lend his support as occasion may arise
to protect the interests of the company to the extent of making it possible to continue to
improve its service under good management-in fact the value of the service sold to the
consumer depends largely upon the degree of co-operation that exists between the producer
and consumer.
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Advertising Goods Electrical
By FRANK H. GALE. Advertising Manager, General Electric Company

Long, long ago it was written by "Poor Richard, His
Almanac," that "one day is worth two to -morrows. And this
truism was never more trite and applicable than in the
advertising of goods electrical. ¶A nation-wide advertis-
ing campaign, be it ever so carefully planned and cleverly
executed, must signally fail of its true purpose if it has not
the hearty and timely co-operation of every firm who retails
that manufacturer's wares. ¶An extensive advertising
campaign in the national magazines and periodicals is always
more or less educational. Electricity may be as old as the
Pleiades, but, at the same time, it is all very new and strange
to the average person. Through the medium of popular
publications the electrical manufacturer can tell millions

of readers what electricity will do in the home, office or shop- that it will give the best and
cheapest artificial light, the cleanest and safest heat and the most flexible and convenient
power. All this is quite possible with judicious advertising, but it remains for the local dealer
to sell the goods. He must co-operate, and at the right moment. ¶When such a national ad-
vertising campaign awakens public interest the wise dealer immediately takes advantage of
the situation by displaying the advertised wares in his show window. He also advertises them
in the local newspapers and has in readiness a good supply of posters, booklets and other
"follow-up" literature. ¶True co-operation between manufacturer and dealer in advertising
brings prompt and sure results.

Ball Room Moonlight Effect
Ball rooms and dance halls are fre-

quently equipped with electric lights ar-
ranged to produce beautiful effects dur-
ing the dance numbers by throwing the
lights or various combinations on and
off. The accompanying picture shows
an arrangement that I use to produce a
moonlight effect. Behind a large opal-
escent globe is placed an arc light. On
ordinary direct current this affords
enough and diffused light to illuminate
a large hall and makes a capital moon-
light.-PAUL CLOKE.

Sailed off with City's Light Plant
According to reports, the electric light

plant which has supplied the town of
Ocos, Guatemala, for the last four years,
is about to weigh anchor and .put out
to sea. Four years ago a steamer of the
Kosmos line, while making a voyage to
San Francisco from European ports,
was carried into shoal water near Ocos
by a tidal wave, but rested on an even
keel with undamaged machinery. An en-

terprising Guatemalan is said to have run
wire from the ship to the shore and made
effective use of the ship's generating
plant to supply the local community. A
Philadelphia salvage company has suc-
ceeded in refloating the ship, however,
and oil lamps will probably come into
fashion again in Ocos.

AN ARTIFICIAL MOON
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The Story of Dayton
By T. W. CARROLL

Division Traffic Superintendent, Western Union Telegraph Company

The Dayton flood as I saw it was more
terrible than the San Francisco disaster
because in the latter city a very large
portion of the residential district was not
affected and the people could escape from
the burning district. They saw the fire
coming. In Dayton a very large por-
tion of the residen-
tial section was
overtaken by the
water before the
people had a
chance to get out.
The current was
described to me by
a real estate man
who was rescued
in water up to his
neck, as reminding
him of Rapids in
Niagara River
Houses were car-
ried for blocks,
freight houses torn down, large type,
heavily  loaded, freight cars were swept
away and big oil tanks, 20 feet in di-
ameter and as high, were carried for
miles and placed in the main thorough-
fares down town.

I went down there, primarily, to put
the Western Union Telegraph Company
in Dayton back on the map, for it is one
of Our main trunk line centers with five
trunk lines east and north and four south
arid west.

At nine o'clock Tuesday morning,
March 25th, the employees who arrived
at the main office attempted to leave when
the water rose to three feet but the force
of it against the doors was so great that
they were unable to open them. They
escaped by a hack window and climbed a
telegraph pole to the second story. Then a
fire started in a drug house near and they
were obliged to climb, again, to the third
story and from there to the roof and

work away from the fire, finally landing
a block away on the roof of a building,
where 179 people were marooned uñtil
Thursday night. They hooked a crate
of cabbage as it floated along, a crate of
whisky and a crate of candy, the only
food they had until taken off on Thurs-

day evening in

UTTER DESOLATION

small boats. When
rescued they all
started to dance.
One young fellow
said he did not
know anything
about dancing, but
that he danced that
"joy dance" just as
good as any of
them.

In our office we
clocks at

different heights.
T h e first clock

stopped at 10:15 when the water reached
the pendulum. The next clock, a little
over two feet higher up on the wall, stop-
ped at 11:27, showing the rise of the
water to have been about two feet an hour.

The first telegraph office into Dayton
was at Wolf Creek, two miles west of the
city hall, on the Pennsylvania road. That
office was opened at eleven o'clock on
Wednesday. That was the first equip-
ment we had. On Wednesday afternoon
we succeeded in opening at Miami City.
The same evening we got in touch with
the Cash Register station on the C. L.
& N. from Cincinnati and operators were
sent by special train from Cincinnati to
the Cash Register station, from Indian-
apolis to Miami City, and from Toledo
with instructions to get into East Day-
ton and open an office there. The latter
crew succeeded in opening a telegraph
office on Thursday, the 27th, at noon.

The water receded, and on Saturday,
139
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THE MANNER IN WHICH MANY RESCUES WERE EFFECTED

the 29th, by special permission of Ad-
jutant -General Wood, we were author-
ized to take possession of two rooms on
the second floor of the Beckle House,
one-half block from our old office, and
that night, by special order, we were
permitted to light the first lamp in Day-
ton in four days. By midnight on the
29th, R. W. Whitehead, division plant
superintendent had eighteen wires work-
ing in to the Beckle House, with a total
force of 35 operators divided up between
the Beckle House, the Cash Register,
\liami City and the East Fifth Street Bell
Telephone Exchange, and Dayton was
again in touch with the world. To
accomplish this much, we went to the
outskirts and tested wires in all direc-
tions and then we used emergency cable
over houses, along the sides of buildings,
any way to get a line.

The town was placed under martial
law. It was a most unusual experience
to go out at night without any light ex-
cept that on the automobile, and hear a
voice out of the darkness command
"Malt !" And it was necessary to stop
or lie shot right there, for looters had

made this rigid order necessary. A sen-
tinel in the street would suddenly loom
up before the automobile light. First
you would see only his shoes, and then
gradually a soldier with his gun trained
on you. We were obliged to carry for
three nights, two men of the National
Guard in order to make speed in looking
after what lines we had succeeded in es-
tablishing.

The immense accumulation of tele-
graph inquiries from the outside world,
Tuesday, Wednesday and part of Thurs-
day were sent to Indianapolis, Cincin-
nati and Columbus, and from there as
soon as possible hastened by train, elec-
tric car and automobile to the flooded
city. We delivered under the direction
of Assistant General Manager Cook, be-
tween Saturday morning, the 29th. and
Monday noon, the 31st, over 10.000 tele-
grams in various ways-by personal
calls at the addresses, special delivery,
automobiles. motorcycles, and by using
the United States mail to the outlying
residential sections. We pressed into serv-
ice, through the kindness of Mr. Patter-
son, a motorcycle squad. We put out
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bulletins and told people where to come
for their telegrams. When the postof-
fice opened, many registered their names
there.

People filed telegrams with us with the
address and signature and no text at all.
Some filed telegrams with the address
and the text but no signature. Others
filed messages with just the text and sig-
nature. They would come into the office
and drop their telegrams and say, "Send
this as soon as you can," rush out, and
of course there was nothing for us to
do but to file the intended message.
Those that contained an address and sig-
nature, we sent along with an explana-
tion, so that their folks could see that
they had really sent a telegram although
they said absolutely nothing.

Hunger for a time was forgotten. The
four men that I sent in from Indianap-
olis by Union City and Arcanum, were
without food at Wolf Creek for 24 hours
until supplies sent in from Richmond
reached them. Operators at the Beckle
House were without fire, and were
obliged to go fourteen hours without
food because of the difficulties in ob-
taining transportation facilities to carry
it between the Cash Register and the
Beckle House.

J. H. Patterson of the Cash Register
Company, did wonderful work. From
his carpenter shop he turned out a boat
every six minutes. He took care of 7,000
people, fed, clothed and gave them medi-
cal attention. He organized a corps of
physicians. kept all his employees on sal-
ary and turned them over to relief work.

The flood treated rich and poor alike.
Some of the most beautiful homes are
totally destroyed. In the residential dis-
trict west of the river, one man failed
to heed the warning to put out all the
lights. The force of the water weakened
the gas mains in his house, permitting
the gas to escape, and in the storm of
Tuesday night, that house blew up and
set fire to houses on either side and five
were destroyed. During this time, a
heavy electric storm was raging, it was

raining, houses were burning and all
around cries for help were heard. Many
cried and no one heard them. That is
the story of Dayton, 'Help! Help!' all
night long. It was the snow of Wednes-
day night that saved what is left of Day-
ton. It settled down over all the build-
ings and prevented flying, burning em-
bers from getting at the roofs.

It is remarkable what people did. One
young fellow took off all the doors in-
side his house, made a raft out of them,
then took a music cabinet and screwed
that down to the doors to put his baby
in. He sawed a hole in the back end
of his house so that if the water got
too high they could float out without
any troube. They came out all right.

I saw one fellow who had his new barn
cut in two by a floating house, but the
waters landed three barns in his hack
yard, so he had three and a half barns
after the flood.

In scores of houses holes were cut in
the roof. People had been forced from
one floor to another and finally were
obliged to cut holes from the inside to
get out on the roof. I picked up two
girls who, imprisoned in the attic by the
rising waters, were obliged to batter a
hole through the roof with frying pans
to save themselves. Later I picked up
a mother and four children who had been
marooned in an attic from Thursday to
Saturday. The oldest was seven, the
youngest, two years. The mother was
sent to the hospital and the children were
sent out to the Cash Register Company's
hospital to be taken care of.

On Main St. a blind woman was put
out on the roof at nine o'clock on Tues-
day and was there until twelve o'clock
on Wednesday, all "through the big storm
of Tuesday night, with a blanket over
her shoulders and protected only by an
umbrella which had been left with her.
They asked her what she had been think-
ing of all that time, and she answered,
"I have been praying to God."

We found another woman who had
been trapped in her kitchen. The rush-
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THE BREAD LINE. THE FLOOD TREATED RICH AND
POOR ALIKE

ing water would not pernyt her to
open a door to a stairway going up-
stairs. She had taken a carving knife
and had a hole almost large enough to
get through carved in the door when
the knife broke, and we found her body
in the kitchen. She left a note upon the
wall. stating that her husband was get-
ting a divorce from her in Pasadena,
Cal., and to advise him that it would not
be necessary.

A furniture store building in one in-
stance was so torn to pieces that a fine
parade of furniture was seen following
the current down Second Street. In an-
other instance a heavy timber tore a hole
in the wall of a garage, forced the front
doors open and a procession of automo-
biles without occupants was carried
down the street. Telephones were scat-
tered everywhere. It means practically
a new equipment in the residential sec-
tions. One thousand two hundred and
fifty horses were carried off the street
up to Friday. A layer of mud from ten
inches to two feet thick, according to
the action of the watér, was left every-
where. Money was of no value. There
was no place to spend it.

It is a pitiful story-one of suffering
and exposure. I took into the car at
Riverdale two girls that were visiting
from Kansas City. They were obliged
to saw their way out through the attic
roof in order to get above the water and

out on the roof. All one of these girls
had to protect her from the cold was
her morning gown and slippers and these
had to do her up to the day we took them
to the Cash Register company for food
and clothing.

Whenever we had room in our auto-
mobile, we would carry refugees, and
they would tell their stories, and from
a cry of help as the water receded the
appeal changed to one of anxious search
for relatives, friends and neighbors.

Anxiously, almost hysterically, the
world waited for news of the disaster.
How this news was gathered and the
obstacles and hardships which the report-
ers encountered' makes one of the thrill-
ing stories of newspaper history.

At 9:25 a. m., Tuesday, March 25th,
our operator at Dayton, Ohio, reported
"flood" and said "Good-bye," and at the
same time the Associated Press operator
reported "high water," and immediate-
ly Dayton was cut off from the world
by the water reaching the switchboard
connections. The news spread rapidly
and seven minutes later Superintendent
Cowles, of the Associated Press, had
started Chris. D. Hagerty for Dayton via
Indianapolis, and at the same time,
Dwight F. Loughborough, via Toledo,
and also two men from Cincinnati.

Hagerty reached Indianapolis that
evening and was marooned several hours
by the flood in the White River at that

THE HANDSOME STEELE HIGH SCHOOL BADLY
DEMOLISHED
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point, but finally succeeded in working
his way on a supply train as far as Rich-
mond and used an automobile from Rich-
mond to Dayton, arriving at the tempo-
rary Western Union office at Wolf Creek
in West Dayton at noon, Wednesday;
later on, moving his headquarters to the
Cash Register office.

Loughborough reached Toledo, but
the railroad company would not sell him
a ticket for the relief train which was
about to leave, and in order to get aboard
he was obliged to offer his services and
handle supplies from Toledo to North
Dayton, including the five mile transfer
made by the Second Regiment and the
supply train at West Liberty. While
working en route, he gathered some valu-
able information regarding the conditions
in the flooded district and found time to
start his story, which he completed and
filed at the Western Union office at the
Cash Register Company, Dayton, after
traveling across the city in a boat.

Arthur J. Peglar of the Chicago Amer-
ican tried the Toledo route and like the
others was denied a ticket and attempted
to ride the relief train, but was discov-
ered by the captain of the National
Guards and ordered off. Not to be out-
done by his rival and more fortunate
correspondents who had secured permis-
sion to ride on the relief train, he found
a telephone wire O.K. from Toledo to
Xenia, sixteen miles east of Dayton, and
got hold of the local newspaper editor.

UNDEP. MILITARY RULE

IN THE WAKE OF THE FLOOD
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The latter had just returned from the
Dayton diltrict in an automobile and was
primed with the general conditions, and
Peglar proceeded to pump him dry and
gave to the world a true story of the
Dayton situation and at the same time
cleaned up the correspondents on the re-
lief train who were, it is said, responsi-
ble for his being ordered from it.

After filing his story, Peglar secured
authority to ride on the next relief train
and went into the flooded district via
Springfield.

Hagerty and Peglar require no intro-
duction to the public. They have rep-
resented the press associations in the
wars in the far East in recent years, also
in the Spanish-American War in the
Philippine Islands and Cuba. They have
been entertained by presidents and roy-
alty, know human nature and the trails
of the world, and never fail to "get there"
when ordered on a "special."

The .\'ea' York World was represented
by Earl Ilarding, the Herald by W. A.
\Villis and the Times by Sturtevant.

After the water had receded, and it
was possible to move around in the flood-
ed district, these men were obliged to
walk miles through darkened streets
piled high with débris, with mud knee
deep, halted every few steps by a guard
and surrounded by tottering walls and
buildings, to file the news for their re-
spective papers.

On March 29th, when a passageway
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had been cleared through one or two of
the main thoroughfares, President Pat-
terson of the Cash Register an chairman
of the relief committees, realizing the
value of the telegraph in getting news
to and from the outside world, assigned
a special car to the Western Union Com-
pany and through the courtesy of Cap -

taro Bowers and Lieutenant Soleather of
the Second Regiment, Artificer Thomas
and Chaplain Atkinson, the latter a Pres-
byterian minister of Marysville, Ohio,
acted as our guides, very materially facil-
itating the work of distributing and col-
lecting the important telegrams and press
matter filed at the various relief stations.

BANQUET IN AN ENGINE ROOM
This picture was taken on a national holiday, down in the engine room of a

big Chicago hotel, where every man must be "on the job." The hotel management
desiring that its engine room force share in the festivities of the day, laid the tables
spread with good things in these odd surroundings which seemed to whet the appetites
of the banqueters. While there was no orchestra to partially drown the sound of
jokes and laughter yet this was in part compensated for by what is music to the ear
of the engineer - the humming of well -cared -for machinery.
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Code Ringing for Private Telephone

In a large clothing establishment in
Rochester, N. Y., the private branch
telephone exchange was an important
feature included in the plans of the new
plant. The telephone in each department,
which could be interconnected with any
other telephone in the plant by the opera-
tor through the switchboard, was not
all that was required. The executives
in the organization were required to be
at any place that their duties might take
them at any time during the working
day. The bother and inconvenience of
having to inform the switchboard opera-
tor as to their whereabouts would not
be tolerated so it required some prac-

COMMON TYPE OF PRIVATE EXCHANGE SWITCH-
BOARD EASILY FITTED WITH THE NEW

CODE CALL KEY

tical scheme to solve the problem and
simplify the condition. The result was
the invention of a simple but thoroughly
reliable code call and general alarm tele-
phone system as a feature of the regular
private exchange switchboard.

The Stromberg-Carlson Telephone
Manufacturing Company perfected this
system which simply means, in a general
way, an arrangement of the wiring of

the connecting apparatus on the switch-
board so that the operator can connect
any number of telephones in the plant
and code ring the telephone bells simul-
taneously in every telephone in the
system.

The general manager may receive an
important communication any time from
a customer demanding a short time
delivery of a large order of goods. He
immediately decides to lave time and get
quick action by calling all his depart-
ment foremen together for a conference.
The switchboard operator is advised of
this fact so she instantly sets up the con-
nections for calling every department by
telephone by a code signal at the same
time. The foreman, no matter where
he is in the building, hears the general
manager's call signal and immediately
reports to his office in less time than it
would take to call up half the number
of departments in consecutive order as
fast as the connection could be. made and
the right man brought to his telephone
located in his department.

This same scheme is used by different
manufacturers to alarm workmen of
fire ; to notify all departments to shut
down their machines and to call the
superintendent or the general manager,
who may be on a tour of inspection
through the factory, to the nearest tele-
phone regardless -of where he happens to
be at the time he is wanted.

No auxiliary apparatus or additional
circuit wiring is required. To ring
simultaneously 50 regular telephones
throughout a manufacturing establish-
ment takes more energy than to ring
one, so in this system it is necessary to
have ringing machines of the magneto
type in the telephone system's power
plant. These machines are direct con-
nected to either a direct current or alter-
nating current motor as may be re-
quired and they are made in three sizes
having outputs of fifteen watts, which
will be suitable for ringing a maximum
of 50 telephone bells ; 20 watts for
75 bells and 25 watts for 100 bells, etc.
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The old Norsemen were wise in their
day and generation. "There is little luck
in finishing another man's starting," says
the old Sagaman. "But both evil and
foolish it is for a man to let loose that
which he is not able to control."

That axiom has come down to us of
to -day through every branch of life.
"Don't start anything you can't finish !"
is our own equivalent, and to finish
"another man's starting" is no great
credit winner. It is easy, once given the
idea, the foundation, to build and raise
from that foundation to completion; but
it is very hard to find the initiative, the
primal energy that will start a thing off
with a swing and keep it going steadily
to the end.

These two problems of start and con-
trol run through all the ways of life.
They form the greatest problems of
writer, architect, shopkeeper and elec-
trician alike. With the majority of men
they are abstract problems that are
theoretical rather than actual, problems
of the mind and will rather than of the
hand and eye. But when it comes to
the electrician we find them problems
that are concrete and vital, for the elec-
trician deals with a concrete, tremendous
force that is an actual thing, and in the
solving of the problems of start and
control lie much of the secret of his suc-
cess. The answer to these, his problems,

MAIL MEETING -A GATHERING OF DEPART-
MENTAL HEADS

is found in Milwaukee, and goes thence
to the uttermost ends of the earth.

A half -dozen men are grouped about
a table that is littered with papers.
From a heap of new -opened letters the
man at the left picks up one.

"Blank theater, Denver, must handle
50 circuits and has no stage space for
switchboard. Suggestions?"

"I'll take it over," speaks up one.
"Same problem we had with the Hippo-
drome in New York. No use discussing
that."

"All right. Here's a power station in
Tampa. Must have guaranteed tonnage
per hour in coal and ash skip, a hoist-
ing speed of 300 feet per minute, auto-
matic stops, automatic reversal with
total over -travel of 30 inches under
average load of a ton."

Then ensues a discussion. About
this table are gathered the departmental
heads of the Cutler -Hammer Manu-
facturing Company of Milwaukee. The

146
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A ROW OF FLAT BED PRINTING PRESSES, ALL OF WHICH RESPOND WITH MORE THAN HUMAN '.
PRECISION TO ELECTRICAL CONTROL

morning's mail has come in and the
daily gathering is taking place. Problem
after problem is discussed by the ex-
perts in every line, masters of starting
and control. To their knowledge comes
tribute from all points; a hotel wants a
simply controlled dumb -waiter service,
a cathedral wants organ or light con-
trolled at a certain point, a railroad sta-
tion wants ventilating fans and mail
conveyors handled by a turn of a finger.
Therefore they come to Milwaukee for
plans-and they get them. These half -
dozen men are there to solve problems,
to iñvent things, to build special con-
trols.

It is not a mammoth company, but it
does magnificent things. My guide
showed me a small metal box with a
number of projecting buttons.

"This will control the largest printing
press made," he said. "Suppose there

is a break in the paper, which runs at
the rate of a thousand feet a minute.
The operator presses the button and
crawls in to fix things, and that press
can be started at no other point; thus it is
absolutely fool -proof, and from this but-
ton he can control the whole machinery."

This factory is at first sight a machine
shop. The watchword of the company
is service, and it will build practically
anything that will give the service de-
sired. As I went through the shops, I.
noticed that the men drilling the slate
or marble blocks for switchboards used
sometimes six individual drills.

"Would it not be cheaper to combine
those six and push the block under all
at once?" I asked.

My guide smiled. "Yes, if we made
only one pattern. But we may make a
dozen different patterns in a day. We
standardize to some extent, but lots of
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people want some special wrinkle, some
peculiar device, and we aim to give
people what they want if it can be done."

One of the first places I visited was
the museum, which conveyed very little
until my glance fell on the steering gear
of a ship. I wondered what connection
that had with electricity-and I found
out.

This was the first electrical steering
gear built for a warship. It was found
that the prejudice of an old-time pilot
against steering by handle or button was
insuperable; so the usual steering gear
was installed with the switch inside.
During the trial trip the helmsman
watched the installing expert guide the
battleship by a turn of the finger, and
leaned against the rail for support.

"Good gosh ! Kin that monkey -
wrench thing buck them rollers an' head
her up like that ?" he asked weakly.
The expert explained. "Well," replied
the pilot with conviction, "I'll be double -
dinged if I ever set foot in a pilot house
again !"

His ultimate actions are not recorded,
but the Cutler -Hammer people have
driven romance from the pilot house of
warship, ocean liner and even lake boat.
Here in one corner three men were as-
sembling a special controller for the
"battle circuit" of a cruiser, the hidden
lights that are used in time of war;
while beside it stood the controller for
the usual lighting circuit.

"The warship of to -day is becoming
a thing of electricity, not of men and
guns merely," explained my guide. "In-
stead of capstan -bar and chantey while
the sailors 'blow the man down,' an elec-
trician throws in this switch and the 300
horsepower windlass attends to the
anchor. This one, a turret switch,
moves the turrets; this controls the
ammunition hoists, and so it goes from
stem to stern. Even for the range find-
ers up in the basket masts we build
special controls that signal the gun
crews."

For reason of the special equipment

built here, which often is never dupli-
cated, much of the work must be done
by hand. Here in one room a boy was
winding resistance units with wire, test-
ing it for resistance as he went on, while
behind him were racks of wire of all
kinds to be used as needed in special
work. But perhaps the most interesting
of the standardized products are the
theater dimmers.

Very unusual problems are met with
and answered in the installation of these
theater lighting machines, for space is
always at a premium in theaters. The
dimmer plates themselves consist of a
soapstone base. In the immense ware-
house one may see these piled high, to-
gether with slate and marble slabs and
other raw material, but when the con-
struction is begun, the boring over, the
filling and finishing completed, one can
see little of the original gray stone left.
The plates are filled with resistance
wires, which are curved, snakelike, by
special machines, and these wires are
covered with a cement composition.
The plates when set up are each con-
trolled by a single lever; these levers, in
turn, by a master -lever for each set-
which enables a single operator to con-
trol the whole.

Now, this is all very well for an or-
dinary theater, but the New York Hip-
podrome is extraordinary, presenting a
good sample of the problems solved by
C -H methods and men. No space could
be allowed on the great stage of this
theater, and a conventional switchboard
to handle the hundred circuits, many of
200 or 300 ampere capacity, was abso-
lutely out of the question. So, the stage
being impossible, the experts went up
into the flies and set there a little pilot
board. From this are handled the 90
triple pole, solenoid switches which
make and break the lighting circuits of
the whole immense stage.

We stopped before a tiny switchboard,
or more properly, pilot board, that was
being built for a double organ-organ
and echo organ. It was difficult to



POPULAR ELECTRICITY MAGAZINE 149

realize that by a movement of his
thumb the organist could control every
range of sound, from throbbing diapa-
son to piping flute, orí both organs!

Many of the remarkable results ob-
tained in special cases come from the
policy of the company-service. This
implies co-operation. If a salesman has
a problem put up to him, he may be per-
fectly well able to solve it in time; but
he knows that a similar problem may
have been worked out at one of those
"mail meetings." So he writes in to the
higher experts and obtains the solution
in the shortest time possible-which is
service. He gets a good deal more
credit than if he had taken a week to
think out the answer himself.

There is little red tape in this factory.
Each foreman is an expert and is king
of his domain. He is there for results,
not ways. The experimental room is
open to each expert, suggestions are
always considered and tried out and men
who years ago left the company still
send in ideas and for
use. There is sincere good fellowship
throughout, and at the yearly dinner
every trace of friction is brought out
openly and cleared away.

I entered a room occupied by a num-
ber of boys and clerks and found that
this was the repair department. All
very well ; but when I heard that- each
of these boys had carte blanche over the
requisition rooms, that was another mat-
ter altogether.

"Do you mean that whatever they
order they get, without checking or
reference?"

"Absolutely," smiled my guide. "We
have no time to bother with red tape.
Records of each piece are kept, but this
room attends to repairs, and whatever
these boys order, they get. It's up to
them to deliver the goods, literally and
figuratively."

Anyone can give 57 reasons for using
red tape; the C -H people give but one
for not using it-"we haven't time." It
is a business of petty details, in the

main, which means that there is ho room
for a man who reaches for his boot
straps every time he wants a raise. He
has to be a self-starter and he has to
finish what he begins ; control, like
charity, commences strictly at home.

The specialty department is the start-
ing end of this factory-or rather, the
push-button end. It is a very complete
little concern in itself and is concerned
with the small work-which is, as
always, the most distinctive work. This
department supplies the button, the
other departments provide the push.

Now, pendent switches and push but-
tons are little things, but they are highly
essential to the whole, and many of the
processes used here are novel and very
interesting. The porcelain is not porce
lain, but a composition, into which many
of the parts are molded ; and when these
are made into switches, the specialty de-
partment has to save all the time possi-
ble. So it gets busy and invents things.

The C -H push-button contains very
tiny but very essential springs and each
spring must be bent and caught around
in a circle. This is a three machilne
process. The . wire is automatically
wound, cramped and shot forward. As
it touches the opposite wall of a gap, it
creates a circuit which sends a knife
through it on the instant ; thus it auto-
matically measures and cuts itself at
the rate of 13.000 springs per day, none
of which deviates more than a quarter
turn in length. It then goes to another
machine which thrusts up the last turns
on each end of the length of spring. At
the third machine, a deft -fingered opera-
tor catches the ends together and the
circle of spring is complete.

And here a word on the operators.
Boys, girls and men alike, all are deft
beyond the ordinary. They have to be.
Whether their work is automatic or for
special order, so much must be hand
done that co-operation of brain, eye and
hand must be instantaneous, and it is.
Here as elsewhere it has been found that
women or girls are better machine
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A ROW OF FAN
CONTROLLERS

INSTALLED IN THE
NEW YORK COUNTY

COURT HOUSE

operators than
men, as they are
more careful and
less sensible to the
monotony of the
w o r k. Patience
was ever woman's
virtue, but is no
longer its own re-
ward, in such case.

The specialty de-
partment is full of
interesting m a-
chines. One turns
out long brass
push buttons, turning a brass rod into
buttons with four processes in one circu-
lar sweep. There are screw -driver
tables, at some of which the pressing
down of the instrument makes a circuit
and puts it in motion. At others the
screw -drivers are stationary, the screws
and molds are pressed on them and the
work is done upside down, as it were.

One very` ingenious contrivance I
have not seen in use elsewhere, though
that may have been my fault. This is
an oil saver. About ten per cent of the
oil thrown on the rods which go to make
the parts is used up ; the rest goes into
the shavings of metal. These shavings

SENTRY BOX TYPE OF
TOOL RACK

and scraps are collected
and put into the
"washer," which is set
revolving. By centrifu-
gal energy the oil is shot
through a screen and
drips into a huge bucket
beneath, thus effecting a
goodly saving.

In one corner of the

BINS FOR SMALL PARTS, SHOWING THE
TIME SAVING CARD SYSTEM

shops are large vaults, fireproof. Here,
each night, the special machinery and
tools are placed, for if lost they could
hardly be duplicated. One of these vaults
contains $50,000 worth of such material
each night; more, the vaults serve as
storerooms while the material is not in
use.

While on my rounds, I noticed that
each workman had a tag bearing his
number. Inquiring after this, I was
shown a neat little "sentry -box," with a
boy in charge, while outside and in it
was hung and drawered and festooned
with tools. So many special tools and
general tools are required that it is im-



3

POPULAR ELECTRICITY MAGAZINE 151

practicable for each man to have a sepa-
rate supply ; wherefore these "sentry -
boxes" are stationed around the place,

- and whenever a man requires certain
tools he hands the boy his tag, which
takes the place of the tool drawn out.
This gives a check upon everything in
use and everyone knows just where the

stools can be found if needed in a hurry.
One other most necessary and striking

parts of the plant is the stockroom, or
rather rooms, for each department has
its own. Where some of the work is
standardized but for the most part
special. a complete stockroom is an
essential. One of these rooms contains
18.000 parts and in all there must be at
least 40,000 largely small things in
great number. Keeping track of these
and keeping the stock filled up would be
a hard job elsewhere, but there is system
here. Each part -bin is carded with a
number. and the back of the card is a
record form. Whoever lowers a bin by
a large requisition turns the card
around ; the stock keeper passes on his
rounds, sees the large painted number
gone, orders a new supply of the part
in question, enters order and date on the
back of the card, and returns it to place.
Thus the stock is kept in shape.

That is but one of the numerous short
cuts installed here. All is brought down
to as simple a basis as possible, and all
is efficient. The tests are especially
rigid here, of course, where so much is
made to fill a special need ; on some of
the small parts, for example, such as
push -buttons, special machines give in
two days .a test equivalent to five years
of service.

Best of all, most of these men who
are doing things have grown up with the
company. They are men who know
each other and their work intimately,
who are masters of service. It is easy
to serve but it is hard to give service;
and when you find Class A service given
in the cause of starting and control, be
assured that you have  found a thing
from which you can learn much.

Another Rat Trap

Among the various methods for get-
ting rid of rats, the most interesting is
a sort of electric chair, so to speak. The
device electrocutes them, swiftly remov-
ing the dead animals and automatically
adjusting itself to receive other victims.

INCLINE PLANE LEADS TO THE RAT'S DEATH
CHAMBER

Upon the top of the trap is a cage
in which may be kept a few live rats
to serve as decoys, or in place of this,
tempting bait is used. The rat outside
walks up a runway, of which there are
two, and upon a pair of metal trap doors.
The weight of the animal tilts these and
the rat rolls down, his body forming a
bridge between the doors. This com-
pletes an electric circuit and the rat is
killed in from five to ten seconds. The
tilting of the doors is also sufficient to
drop the body into a drawer in the
lower part of the trap.

Ordering Meal by Electric Dial
The suggestion has been made by an

electrician that a dial similar to those
employed in the automatic telephones be
placed on the table in restaurants and the
plan worked out to order a meal with it.
If one desires a cup of coffee turn dial
No. 1 ; if pumpkin pie is desired, No.
13 might be used, etc. With everything
numbered on the bill of fare, a few num-
bers would suffice by combination to or-
der a large number of eatables.
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It may be a revelation to many people to know
that the savages of the interior of Africa have a
wireless system of their own. They use no wires
or electric batteries, sending or receiving. But
long before Marconi perfected his system of
wireless telegraphy, the savages had been ac-
customed to sending and receiving messages by
a method which was to them as old as time. I
have known of cases where the news of an event
which had occurred fully a hundred miles away
was known by the natives for hundreds of miles

around just as swiftly as if the
telegraph line had clicked the
news to the various government
stations.

One day I stumbled upon the
secret. The women of the tribes
are the wireless instruments.
They go upon the hilltops and
shrilly call the news out. Their
voices carry enormous distances,
for years of wilderness life have
taught them how to cover in-
credible distances with their
voices. Other women take up
the tale until everyone within a
radius of a hundred miles or
more knows the story in a few
minutes.

At times it is very disconcert-
ing, this native wireless system.
In many punitive expeditions
against erring tribes the news of
the movements of the troops has
been made known with unfail-
ing swiftness and accuracy, thus
defeating the objects of the ex-
pedition. The women are con -
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tinually on watch in the hills by day.
And by night their methods consist of
fires, which of course render only a
skeletonized service of news. But the
day service of news bulletins, that by
word of mouth, is as full as is needed.

I had one remarkable experience of
the accuracy of this wireless system. I
was away on a hunting and exploring
trip round the extinct volcano of Elgon
on the Uganda -East African borders.
It so happened that in my absence from
my headquarters the governor of the
colony had arrived to inspect my prov-
ince. He had telegraphed out to Mu-
mias, a post Some 115 miles from where
I was, orders for me to come in at once.
The official in command at Mumias had
failed to connect with me by runner as
it afterwards turned out. But I got
the news that the governor was in Ki-
sumu, my headquarters station, less than
24 hours after he had arrived there, and
a couple of hours later I heard that
native runners were _searching for me.
I guessed the reason.

This news had been forwarded by
means of the native voice-wireless-truly
a wireless system-and reached me be-
fore the telegraph message and runners
could have done. Some natives picked
up the calls of the women and passed it
on to a chief near at hand to my camp
and one of my native policemen picked
up the message in transmissión ; in other
words, tapped the wires.

In a couple of hours I was making
forced marches back to Kisumu. On
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arrival the governor asked
me if I had received his
message by telegraph and I
replied in the negative. He
was puzzled for a moment
and asked how I knew he
wanted me. When I had
explained, he was overcome
with astonishment for he had
not known of the natives'
advanced system of news despatching.
In fact few men in Africa are aware
of it.

Survey has been made for the location
of towers to carry the electrical trans-
mission line which will follow the re-
located line of the Panama Railroad from
Cristobal to Balboa, connecting terminal
substations at those points. The line will;
be fed normally from the Gatun hydró-
electric station, and will be tied into the
permanent steam -generating station at
Miraflores. Energy will be transmitted
along this line at 44,000 volts.
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Vehicle Call System

At theaters and department stores in
large cities upon matinée and shopping
days the curb attendant has far more
than he can attend to in looking after
vehicle calls and alighting passengers.
A needed means for relieving this con-
dition is here shown in the operation of

VEHICLE CALL SYSTEM

the Edwards vehicle call system. The
interesting part of the system is the an-
nunciator contained in a steel weather-
proof case over the main entrance.
Figures are mounted upon five faced
cylinders each upon a vertical shaft.
The attendant by switches may cause
any combination of figures within the
limits of the system to appear together
illuminated by an incandescent lamp
within. Matters are handled about as
follows: An automobile draws up to
the curb and stops ; an attendant is at
hand to open the door and assist the
passengers to alight, at the same time
presenting them a card bearing a num-
ber, a duplicate of which is given to the
chauffeur who then drives away to await
the appearing on the annunciator of the
number he holds. The passengers go
into the store, theater or club, and later
return and presént their number card,
which number is immediately displayed
on the annunciator and a bell or whistle
sounded.

Electricity at Play

So powerful an agent has electricity
become in the great achievements of the
day that its equally wonderful successes
along minor lines are in danger of being
eclipsed. In the lighter matters of life,
however, electricity is a valuable servant
and its results are often as fascinating as9_
they are wonderful.

The dish of ordinary jelly hidden be-
neath a silver cover and still further
shaded by a skilful arrangement of flow-
ers, cannot fail to be a brilliant object
when the cover is suddenly removed and
the transparent jelly is disclosed to view,
bright, glowing, ablaze at its very center,
where an electric light is ingeniously
placed so that its rays shine through the
jelly in every direction.

More wonderful still was a table orna-
ment once displayed by Edison. It was
an aquarium containing goldfish, every
one of which was a living light. The
tiny fishes were all ablaze within and
their delicate bodies showed clearly the
details of their anatomy. Each had been
induced to swallow a tiny electric lamp
connected with a battery by two hair-
like wires passing out of its mouth.

Jewels and flowers for personal adorn-
ment can be lighted by means of very
small secondary batteries and walking
sticks may be made startlingly brilliant.
That great American institution,' the
rocking chair, has also come under the
spell of electricity. An American inven-
tor has patented one that calls for no ex-
ertion of the part of the ease -seeking
occupant. It moves by electricity and af-
fords him the additional advantage, if
he so desires, of gentle currents of elec-
tricity when he grasps the metal handles
or places his bare feet on metal pedals.

The attraction that light exercises over
fish has led the Prince of Monaco. who
in his deep-sea soundings in the Medi-'
terranean observed that the movement of
an incandescent light in the water never
failed to draw the fish to itself, to design
a fish trap lined with incandescent lights.
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This, while it replenished the ship's
larder, also brought to light many of the
finny tribes new to science.

The ball of light beneath the water is
the deadliest lure ever employed by fish-
ermen. When the handle of the battery
is pressed the light fills the water with a
glow that makes distinct every object
sear it.

From far and near the fish can be seen
trooping up to this curious thing which
has appeared among them, and their
movements while under the spell of the
light afford a most interesting study.
The only danger is that the lure may
prove too effective. Its general adoption
might have the same result, with respect
to certain species of fish, that the repeat-
ing rifle has had with the once countless
buffaloes of the prairies.

Stop Signal for a Store
"The semaphore is a trade winner,"

declared the proprietor of the Los
Angeles store where it is installed.

"Many a cus-
t o m e r has
stopped at the
unfamiliar sight
of a semaphore
on a store front,
and entered to ask
questions, usually
making a pur-
chase before
leaving. Others
watch the flash-
ing light, the
rising and fall-

ing arm, and then
drop in with such
a remark as
'Well, I saw
your stop signal,
and followed it.'
It is inexpensive

THE SEMAPHORE to install: One of
my derles originated the idea and con-
structed the upright and arm from pine
boards, and a sign painter did the letter-

ing at small cost. The operation of a
small motor keeps the arm in motion
and the cost of power and the light be-
hind the colored panes is very slight
compared to the results."

The Electrotruckometer
As a convenient method of indicating

the rapid increase in the use of the elec-
tric truck and delivery wagon by Chica-

go merchants, there has
been invented by the local
manager of the Philadel-
phia Storage Battery Com-
pany, Mr. D. C. Arlington,
516 The Rookery, a very
simple instrument which he
has christened the "Chica-
go Electrotrucksalesom-
eter."

As described by the in-
ventor, this instrument con-
sists of an outline of a ba-
rometer printed upon a
piece of Bristol board, a
red pencil and one human
being, preferably a male
electric truck manufactur-
er's agent or representa-
tive whose chief interest

and aim i -i life is to sell, or promote the
sale of, electric vehicles of the com-
mercial type.

This instrument shows for the first of
January, 1913, that 523 electric trucks
were in service and on order in Chicago.
At the present writing, March 12, there
are 603 electric trucks in service and on
order, showing a considerable increase
since the first of the year. The first of
January, 1912, there were probably not
over 270 electric trucks in Chicago. It
will be seen that an increase of approx.
imately 100 per cent was made in 1912.

Referring to cut of instrument: the
number 1000 will be found at the top of
the scale. It is expected that by the end
of 1913, fully this number of electric
machines of the commercial type will be
either in service or on order.



Photographs of the Mikaco's
These illustrations show what can be clone in the photographic line by means

of fixed electric lights outdoors. The photographs were taken at midnight, at which
time the liikado's funeral was held, from a special stand erected by the Tokio po-
lice for newspaper photographers. This stand had a screen in front of it, and the
photographers worked in the Clark, making their exposures wholly by the light of

BEARERS OF THE "SUN' BANNER

PREVCE FUSHIMI IN ANCIENT CEREMONIAL DRESS, UNDER THE FORWARD UMBRELLA
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Funeral by Elediric Light
the powerful arc lamps which lined the road from the Imperial Palace at Tokio to
the parade ground at Aoyarna. The white spots are ancient Japanese lanterns in
which powerful electric lamps were suspended. The scenes during the procession
from the Imperial Palace to the parade ground at Aoyarna were impressive in the
extreme, interest being intensified by the striking nature of the costumes, which
presented a mixture of modern uniforms and ancient ceremonial dresses.

BOWS AND ARROWS CARRIED IN THE PROCESSION. THESE WERE BURIED WITH THE EMPEROR

PRINCE KANIN, WHO REPRESENTED THE NEW MIKADO IN THE PROCESSION
157
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Machinery Hall at the Panama-
. Pacific Exposition

The home of the greater electrical ex-
hibits at the Panama -Pacific Exposition
at San Francisco will be an imposing
palace of huge proportions known as
Machinery Hall. The engineering fields
of mechanics and electricity have be-
come so correlated in these modern times
that segregation of their products has

floor over 64 city blocks or 200 acres.
On the first day of this year fully

100,000 people left the residence dis-
tricts of the city to witness the first turn-
ing of the soil for this exhibit palace. It
was a mellow day and all seemed to
augur well for the exposition. The
throngs were joyous, for work of real
magnitude-the realization of their
dream city-was beginning. Indeed,
the "rubbing of Aladdin's lamp" had

Copl'ril,ht by the Panama -Pacific Exposition Co.
MACHINERY HALL AS IT WILL APPEAR AT THE PANAMA -PACIFIC EXPOSITION -WHERE THE GREAT

ELECTRICAL EXHIBITS WILL BE SHOWN

Leen considered impractical, and so this
great edifice, whose architecture by
Clarence Ward recalls historical periods
of Italian and Spanish renaissance, has
been designed to accommodate replicas
of the multitudes of mechanical and elec-
trical appliances by which the world's
work is facilitated.

The impressive array of exhibits will
be found collected beneath three gigan-
tic naves, each 80 feet wide, 100 feet
high and running parallel for a distance
of 1000 feet. A spectator must walk a
distance of one mile in encircling the
building. The amount of timber enter-
ing its construction is appalling. Nearly
8,000,000 feet will be used, enough to

almost immediate effect. Fleets of coast-
wise lumber steamers soon sailed in
through the Golden Gate and unloaded
their burdens "right in the front yard,"
so to speak, for Machinery Hall is close
to the water's edge.

Erecting a Transmission Line by
Train

The accompanying pictures show a
scheme used for setting poles along a
trolley line at 'Westfield, Mass. The
equipment consists of a locomotive, reel
car, derrick car and pole locating car.
The reel car is a platform car, on which
is bolted a heavy reel stand, holding the
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POLE SETTING
FROM A TRAIN
OF FLAT CARS

six reels, with one mile of wire per
reel. The derrick car carries a heivy
derrick with a 50 foot boom for pole
setting and a 20 foot extension to this
for wire stringing. The extension piece
carries on its outer end a cross arm
holding six single blocks through which
the wires pass directly from the reels.

The pole locating car, shown in the
lower picture, is a flat car to which is
bolted a wooden frame carrying an
adjustable arm for accurately locating
each pole. The poles are 50 feet in
length, setting eight feet in the ground.
each carrying an eleven foot four pin
arm and a nine foot two pin arm besides
the feeder, telephone and trolley. With
this equipment the work is completed
at once by the lineman placing the in-
sulators and tying the wires to them.

A New EledIro-Chemical Printing
Process

Some few years ago a laboratory
worker was engaged in making some
electrical experiments in which a certain
electro -metallurgical action in connection
with gold was the object in view. The
top of his table was of tin and a moist

piece of paper rested on
it. The wires of his bat-
tery were lying on the
paper. In taking a gold
coin from his pocket it
fell on the paper and to
prevent its falling on the
floor he placed his hand
upon it. It so happened
that the coin touched one
of the bare wires while
the other wire laid on the
tin. When he remo'ed
the coin, to his surprise
its image was impressed
as clearly on the paper as
though it had been inked
and an impression taken.

The same results were
apparent whether gold,
silver, copper or bronze
coins were used. In this

fortunate accident was born a new proc-
ess which, it may be imagined, inay
some day revolutionize the greatest and
most important industry in the world-
that of printing. At any rate the dis-
covery is worthy of careful development.

In the course of further investigation
of this peculiar phenomenon it was found
that all that was necessary to form an
imprint from metal was a clear contact,
regardless of the pressure used, the
strength of the current governing the
density of the imprint and to secure the
best results the negative pole should be
connected with the type or plate. As the
imprint is of a brownish cast it is neces-
sary to treat the paper with a certain
common chemical to acquire a jet black
imprint.

A press designed for the- purpose of
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utilizing this wonderful process is simi-
lar to the regular printing press as used
at present, but about half the size, dis-
pensing with all inking rollers, founts
and duets. The main parts are large
rollers of metal sheathed with zinc and
insulated, to which the positive contacts
are connected, and another roller contain-
ing the plates to be printed from, with a
negative contact. This is essentially the
make-up of the machine.

The question of printing in colors has
been solved by the use of various chem-
icals, oxidizable by electricity, which are
impregnated in the cellulose paper during
its manufacture, and the use of various
metals in the imprint roller. A yellow
color is given by zinc, brass gives a red
and copper a blue, and all the other
metals, tin, gold, silver, iron, platinum,
aluminum and others singly or in alloy,

produce distinctive colors with un-
varying certainty, in electrical action with
certain chemicals.

At the same time the question presents
itself, if cellulose in the form of paper
can he colored superficially by electro-
chemical means, why cannot the same
substance in the form of fabrics or tex-
tiles be dyed or colored by the same
method. The inventor claims that tex-
tiles can. be printed by this process and
it seems that but a small step intervenes
between this and dyeing completely.

Another great industrial problem has
been simplified by this discovery. Print-
ing inks as used on paper are impossible
to remove completely when being re -
pulped and consequently paper once
printed on can never be used again for
the same purpose and can only be con-
verted into packing paper or for similar
uses. By using the new process all waste
paper can be made over into printing
paper, as there is no deposit of ink on it,
and a method of electrolysis bleaches the
pulp like new.

Much chemical experimenting was
necessary in perfecting the process as the
use of the proper chemicals is most im-
portant, and to make it of commercial

value it was necessary that chemicals
must be cheap as well as effective, and
thousands of tests were conducted before
the final results were secured.

The chemicals and formulas used con-
stitírte the valuable and secret portions
of the process, but the principle of the
process has many applications and the
investigator has many opportunities to
apply it to various undertakings, as well
as to develop those other latent proper-
ties of cellulose which have already been
brought to light or are already utilized.
-DANIEL M. GROSII.

Artesian Well Power Plant
Artesian, flowing, or spouting wells are

widely used for irrigation in the West
and for general water supplies in various
parts of the country, but seldom is a
single well made to serve such a variety

ARTESIAN POWER PLANT IN GEORGIA

of purposes as the one shown in the
picture, through its operation of an elec-
tric plant.

The unique well and plant are located
on a farm near Midville, Georgia. The
well has a sufficient water pressure to
generate enough electricity to supply the
house and barn with light, with power
for the running of a farm mill, feed
chopper, lathe and other farm appliances
such as are generally operated by pro-
gressive farmers with small gasoline en-.
gine plants, besides a clothes washer and
several other labor saving devices for the
house.
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The World's Largest Seismograph

The largest seismograph, or earth-
quake detector, is located in New York
and has recently accomplished the amaz-
ing feat of noting undulations clear
from Alaska, 3,100 miles distant. So
subtle and delicate are the notations that
this seismograph records even the
effects of heavy winds upon the earth,
also the pounding of the breakers of
the ocean. It rests upon a cement base,
which in turn is fastened unshakably
to the solid rock. The structure is so
arranged that it is absolutely free from
-contact - with the great building and
thus can operate with
exact trustworthiness.

The "steady masses" of
the machine, as they are
called, are composed of
iron and lead and weigh
about 1,000 pounds each.
They are so suspended
as to act as pen-
dulums. The
zontal axes of
these masses are at
right angles, one
true east and west
and the other north

and south. The least tremor of the
earth of course effects the relative posi-
tions of these pendulums, which hang
freely, and the rest of the apparatus
which is fixed to the earth.

In the matter of operating the record-
ing needle whi,ph traces the earth's
fluctuations on a moving strip of smoked
paper, the fine work of the electromag-
net comes into play. Every minute this
needle is raised from the paper by the
force of the magnet. The time the
needle is down is sufficient for it to make
a mark about 1/30 of an inch in length.
When these marks are in a perfectly
straight line on both paper strips, it iii-

dicates normal condi-
tions. The least ir-
regularity, however,
indicates an earth
tremor.

The machine magni-
fies the movements
150 fold. Thus, if the

recording needle
swings / inch,
the movement
of earth parti-
cles is about
1/100 of an
inch.

THE WORLD'S LARGEST SEISMOGRAPH



POWER PLANT NO. I ON THE UPPER
IOWA RIVER

Putting the Small River to Work
By FLORENCE L. CLARK

The topography of Iowa is generally
believed to be flat or slightly rolling.
This is true of most of the state but in
the northeastern part a sort of island in
the glacial drift, deeply cut by streams
flowing from the highlands to the Mis-
sissippi, makes a rugged break in the
otherwise regular surface. The bluffs in
this section are from 300 to 500 feet
high and of massive limestone capped
with deep black loam. Many springs
bubble out of the limestone, creating
creeks which run together to form the
picturesque Upper Iowa River. From
earliest times the clear waters and wood-
ed hills of this little river have been a
favored haunt of the sportsman and even
to -day the region immediately adjoining
.is still so much Nature's own that a den
of wolves can now and then be unearthed.

Just back from these hills, however,
undulate far and wide highly developed
farm lands. Their owners are among
the most prosperous of Iowa's most pros-
perous farmers. Land sells as high as

$250 an acre. The big red barn, the
modern home, the cement floored stable
and the garage feature the landscape.
Just one thing, electric light and power,
was needed to give the latest progressive
touch to rural conditions. The little Up-
per Iowa, so long but an idle pleasure
stream, is now in the harness and hard
at work providing this one lacking fea-
ture.

Near the town of Decorah, named for
the famous old Winnebago chief who
with his braves used to hunt and fish
through the region, the waters of the
Upper Iowa ripple quite noisily down to
join the Mississippi, falling five to eight
feet to the mile. At one place in early
geologic times a limestone ridge, cracked
off and undermined by the wash of the
river, toppled over, forming an ideal dam
site. In 1908 the site was discovered by
Iowa capital and a hydro -electric power
plant was installed.

The construction was attended with
difficulties. Violent floods, causing a big
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POWER PLANT NO. 2 ON THE UPPER
IOWA RIVER

rise in the Upper Iowa within a few
hours, are liable to occur at most any
season of the year. Such a flood came
after the preliminary work on the dam
was in place be-
fore it. Undaunted, a new start was
made and- the work carried to success-
ful completion. Five Taintor gates, ten
feet wide and 20 feet high; operated by
an electric hoist and two spillways, one
40 feet and the other 100 feet wide, con-
trol these flood waters. The operator at
danger times keeps his ear close to the
telephone and at the first warning lowers
the water in the pond. The dam, with an
effective head of 27 feet when the pond
is full, is the highest in Iowa, barring
the great structure at Keokuk.

Sufficient electricity was generated by
the plant to supply quite an area. The
demand for the current grew as the plant
tested out a success and last year the
company found it feasible to enlarge its
capacity by putting in a second dam and
power plant just above the pond formed
by the first. The work was completed
in January and interesting developments
are rapidly following. From an engi-
neering standpoint the two plants to-
gether form probably the most complete
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small hydro -electric development in the
Central States. From a practical point
of view the system is unique.

The transmission lines have been
foot poles along the

public roads and private right-of-way
through the fields for 77 miles. Over

MINNESOTA

'THE REGION COVERED BY POWER SERVICE FROM
THE UPPER IOWA RIVER

these lines the current is now flowing up
from the Upper Iowa into three counties
in the northeastern part of the state. On
the way it is supplying the five leading
towns, Decorah, Postville, Cresco, \Vau-
kon and Lansing, with both light and
power. Iron mines near \Vaukon, button
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factories at Lansing, clay works at Post-
ville and several minor industries are
using the current and further manufac-
turing development is indicated.

Between these larger towns quite a
number of villages too small to support
a steam plant are supplied with electricity.
The best and most significant feature of
the system, however, is the bringing of
electricity into rural life. Several hun-
dred farms are adjacent to the lines. All
that is necessary for a farmer to do is
to pay for a transformer, lightning ar-
rester and the wiring and then at the
same rate as town customers he may
light barns and house and install motors
to pump the water, grind the feed, sep-
arate the cream, do the family washing
and a score of other things. New as
the system is, already quite a number of
farmers have taken advantge of the great

ELECTRICALLY LIGHTED FOLDING BED

convenience which has been brought to
their doors and eventually several hun-
dred will be using the current.

Larger Telephone Cables
The extraordinary increase in the

number of the telephone wires and the
difficulty of obtaining additional space
underground in many places have em-

phasized the importance of utilizing
every underground duct lo its fullest
capacity. This could only be accom-
plished through improvements in cables.
Six hundred pairs of wires have been
the largest number which it has hereto-
fore been practicable to employ. Ex-
periments were completed last year by
the Bell Company and specifications pre-
pared for a new type of cable providing
900 pairs, or 1,800 wires, in the space
which was formerly required for 600
pairs. This will result not only in
great economies in the use of cables,
but also in large economies in the con-
struction and utilization of conduits.

Eledtric Lighted Folding Bed
For reading after retiring, an electric

light is installed over the head of a novel
folding bed devised by a Los Angeles in-

ventor. The reason for
its necessity is that when
the bed is in use, a can-
opy is brought down over
the front of the couch,
shutting out the light
from the rooni, so the
familiar reading light of
the Pullman berth is in-
stalled for the benefit of
nocturnal readers.

The idea is very in-
genious. When the oc-
cupant has retired the
canopy (the curved back
portion shown in the pic-
ture) is swung down
over the front of the bed
and draws up in its place
at the rear a screen so

that the outer air is admitted to the sleep-
ing quarters, while the air from within
the apartment is excluded. The screen
opens directly upon a very small porch,
just large enough to take about half the
bed; a miniature sleeping porch, in fact.

By day. the canopy swings down out-
side, making a weatherproof wall, while
'inside of the room the various pasts
fold back and form a settee.
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Removing Boiler Scale

A rapidly revolving electric tool is
now coming into use for cleaning the
inside of boilers and removing the scale,
and one of the latest kind,
of English make; is illus-
trated. An electric motor
is connected by a flexible
shaft to an ingenious
cleaning device consisting
of a flat metal drum
provided at three or more
points with steel cutter
wheels loosely mounted
upon pins. When the
drum is made to rotate
by starting the motor, the
steel wheels which are
similar in appearance to
milling cutters, fly out-
ward by centrifugal force
and give a hammering and tearing action
on the surface to be cleaned with no
less than 8.000 strokes a minute. Much
quicker work is thus done, as may be
imagined, than with any kind of hand
tools.

Government Standard Specifications
for Electric Vehicles

The United States government will
follow a new plan in contracting for the
electric vehicles which will be built for
the various branches of the federal es-
tablishment during the fiscal year 1914:
that is, the twelve months beginning July
1, 1913, and ending June 30, 1914. The
new plan is a decided innovation in that
it contemplates the placing through one
central authority of orders for all of Un-
cle Sam's new electric automobiles in-
stead of the old plan whereby each of the
executive departments has dealt direct
with the manufacturers of electrics.

Yet more significant is the fact that
under this new scheme contracts for
trucks and other electric vehicles will be
let under standard or uniform specifica-
tions. Standardization is just now so
important an issue in the electrical world,

as it is in the mechanical, that there will
naturally be interest in this governmental
policy which must be interpreted as a
move in the direction of standardization,
But, even aside from this, there will be

REMOVING BOILER SCALE

curiosity in electrical circles regarding
these supposedly model specifications
which embody the ideas of the chief ex-
perts in the government service, includ-
ing the electrical authorities at the Unit-
ed States Bureau of Standards.

This systematic method of making
government purchases of electric vehicles
and extra parts originated with the
General Supply Committee, a compara-
tively new federal institution, the pur-
pose of which is to bring about system
in all government purchases and to se-
cure the lowest possible prices by buying
in quantity-co-operative buying by all
the departments of the government, it
might be denominated. The plan is de-
signed to work out in this wise: Early
in the spring, the specifications are sent
out and bids invited from manufacturers.
In due course these bids are received and
opened and then the experts of the com-
mittee devote some weeks to detailed .
comparisons of the propositions made.
Tests of material are conducted when it
is deemed advisable and visits may even
be made to the factories to complete in-
vestigations.

The verdict of the supply committee
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on all proposals is supposed to be an-
nounced by the middle of June. But it
does not follow that contracts for cars
will be entered into at once. That is one
of the stipulations made to bidders-that
proposals shall not require immediate ac-
ceptance, but will be open for the period
of one year.

The general specifications stipulate that
the underframe of every truck shall be
entirely of steel and that all wheels must
be of the artillery or equally substantial
type. Solid tires are demanded. It is in-
dicated that motor trucks of the electric
storage battery type should preferably be
equipped with a single motor of rugged
construction, driving the car through a
countershaft and chains. Each truck
must be equipped with a series -wound
motor fully inclosed; the armature shaft
must revolve on ball bearings and be
geared to the countershaft by means of an
inclosed silent chain ; and the motor must
be so suspended from the frame as to
maintain absolute alignment with the
countershaft throughout the range of the
chain adjustment. The controller must
be of the continuous torque type, having
at least three speeds forward and two re-
verse. It is stipulated that it shall be
operated by means of a single lever so
arranged that the reverse cannot be
thrown in by mistake and that on the off
position of the controller the battery
shall be in series for charging. All the
wiring must be carried in conduit or
must be thoroughly protected, water-
proofed and secured to the underframe
entirely independent of the body.

Each builder of electric vehicles who
aspires to include the government among
his customers will be expected to fill out
a schedule of data under which infor-
mation is asked in answer to no less than
55 different questions, embracing every-
thing from the carrying capacity of the
vehicle, expressed in pounds, to the size
of the chains. Especially does Uncle
Sam desire information as to the mileage
guaranteed on one battery charge on a
hard level road, with the rated load; and

as to the battery, its type, size, number
of cells, weight and -location. Every,
competing manufacturer of electrics
will be asked to state the guaranteed
number of miles of actual service (to be
determined by the odometer readings)
which will be obtained before the battery
has reduced below 80 per cent of its
original ampere -hour capacity. This is
rather an important requirement be-
cause the government is asking that the
capacity of the battery at the completion
of the stated mileage shall be determined
by a test at the nominal discharge rate
and standard temperature and that, on
the basis of the showing made, the
guaranty above mentioned shall con-
template a cash rebate proportionate to
the excellence of performance.

The new purchase plan, as thus far
perfected, contemplates the making of
contracts under the standard specifica-
tions for four different classes of elec-
tric vehicles; namely, an electric motor
wagon (primarily for mail purposes) of
1,000 pounds capacity and electric motor
trucks of capacities respectively of
1,500, 2,000 and 3,000 pounds.

By Wire and Air
A New England man reports an acci-

dental experiment in the velocity of
sound. He had gone to his telephone
and just as he put the receiver to his ear
had heard the click of another telephone.
Another receiver had been removed and
the line was open.

Then he heard through the telephone
the shriek of a locomotive whistle, and
a few seconds later the sound came
through the open window in the usual
way. Looking up he saw a locomotive
half a mile away, passing the house of
a friend.

The mystery was solved. The tele-
phone that was open was that at the
distant house and the sound of the whis-
tle had come, through its transformation
into an electric current, quicker than it
had traveled through the air.



LIFE SAVING DEVICE FOR SUBMARINES

Electricity plays an important
part in an ingenious life saving
apparatus for use in connection
with submarines, which has been
invented by Henry Beach, a
working engineer of Whetstone,
Middlesex, Eng-
land. Briefly and
simply described,
Mr. Beach's
invention
consists of
the following
apparatus:

A six across and 3/ feet
deep is cut into the deck of the sub-
marine near the conning tower and in-
side this is a watertight buoy, to which is
attached a length of armored hose, in-
cluding three strands of cable. The
other end of this hose passes through the
bottom of the well into the interior of
the submarine and establishes communi-
cation with the buoy.

In the event of a collision this buoy,
with a lifting power of four tons, is re-
leased automatically and floats to the sur-
face, carrying with it the hose. The
parent ship cruising around in the vicini-
ty of the disaster, will keep a lookout
for the buoy, which makes its presence
known almost immediately by the ringing
of an electric gong during the day, or
lighting a powerful electric light at night.

On reaching the buoy the rescuers im-
mediately couple one of the very power-
ful air pumps carried by all these ves-
sels to a valve on top of the buoy and air
is pumped down through the hose,
through which telephonic communication
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is also established.
valves, air is pumped into one or more
of the compartments of the sunken sub-
marine with such force as to empty the
vessel of water in about half a minute,
thus enabling it to come to the surface.

Eledtricity Versus Smoke
A parliamentary committee in Eng-

land has collected some important facts
concerning the saving of coal and the
suppression of smoke in London which
could be effected by the generation of
all the electric power used in the metrop ;.
olis in a few large stations, with very
tall chimneys.

It has been estimated that about
6,000,000 tons of coal per year could be
thus saved, together with an immense
reduction of the quantity of smoke
poured into the city air. It is also es-
timated that from these stations current
could be cheaply supplied for cooking
and other domestic purposes, thus elimi-
nating another great. source of smoke.



Cnpyri;-1 t 1913 by 1 19,-1 G. Sterrett
GENERAL FEATURES OF THE LEVITATED SYSTEM: (I) ALUMINUM BED -PLATE; (2) IRON BODY OF CAR;

(3) SOLENOID WHICH DRAWS THE CAR FORWARD; (9) LEVITATING MAGNETS

Bachelet Levitated Railway Car
By ROBERT G. SKERRETT

Man must learn to walk before he can
run, but a pretty good idea of what he

can accomplish in ma-
turity of movement can
be gathered from the
way in which he shows
skill in his initial steps.
Emile Bachelet, of
Mount Vernon, N. Y.,
is giving point and
emphasis to this analogy
through the medium of
a model railway in his
laboratory by which his
vehicle or carrier is
lifted bodily into the air

AN
Cop_yrx2,,ht 1913 by Rouert G. Sterrett

EXCITED LLECTRO-MAGNET LEVITATING A
SHEET OF BRASS AND A SHEET OF fulness.

ALUMINUM

and thus free from substantial support,
as we understand the phrase, is able to
be impelled through space-in this way
eliminating the problem If wheel loads
and the friction of revolving trucks and
axles. This sounds a bit uncanny, but
the levitation of the carrier is an accom-
plished fact plain to the eye of the most
exacting doubter, and the drawing of the
vehicle through the air is effected in a no
less convincing manner. Mr. Bachelet is
applying in a new manner certain mag-
netic forces which have been known for
many years but which, heretofore, have
been considered principally in the light of
an electrical curiosity and of interest es-
sentially as a laboratory spectacle. The
magnetic force used by Mr. Bachelet is
applied through the agency of what are
commonly known as Foucault or "eddy"
currents, and they have been considered
more troublesome than helpful. Mr.
Bachelet withdraws this "undesirable"
from the limbo of the electrician and in-
vests it with the dignity of promising use -

168
The principle of operation of this in -
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teresting railway may be briefly ex-
plained as follow :

Certain substances called magnetic,
such as iron, are attracted to a magnet.
Certain other substances, called non -
Magnetic, are in no way affected by a
magnetic field. A third class, called para-
magnetic, such as copper, silver, gold,
aluminum, etc., are slightly re-
pelled by a magnetic field.
Now suppose we make an
electro -magnet by surround-
ing an iron core with a coil of
wire and then pass through
this wire 'an alternating cur-
rent, or an interrupted direct
current ; the core becomes
strongly magnetized and this
magnetism is reversed with
every alternation or interrup-
tion of the current. The
magnetic field of the magnets
is, therefore, what is called an

ency then is to carry the paramagnetic
substance out of the field.

It is true that eddy currents are also
produced in the same manner in mag-
netic substances such as iron but their
effect is overcome in that case by the
natural magnetism which tends to draw
the iron to the magnet.

The eddy currents when
strong enough will lift a con-
siderable weight if that weight
be carried or supported by an
underlying plate or body of
aluminum, for instance. This,
in brief, is the underlying

groundwork of Mr.
Bachelet's invention-
the "eddy" currents
raising an aluminum
plate bearing the vehicle
and these currents being
generated by the alter-
nating fields of a series

04.1, r/a 1913 by Robert G. Skerrett

THE LEVITATING FRAME WEIGHS ONLY EIGHTEEN POUNDS, YET IT EASILY SUPPORTED THE CHILD. .
ITS TOTAL CAPACITY IS 65 POUNDS

alternating one continually reversing in
polarity.

Now if we place a non-magnetic sub-
stance in this field it is of course not
affected. If we place a magnetic sub-
stance in the field it is attracted to the
core and held there. But when a para-
magnetic substance is placed in the field
a strange thing occurs ; it is repelled or
levitated by the field. The reason for
this is the fact that the alternating field
of magnetism induces electric currents to
flow in the paramagnetic substance. They
are called eddy currents. These little
currents set up magnetic fields of their
own-invisible lines of force which op-
pose the field of the main magnet and
tend to push away from it. The tend -

of magnets along the track. Upon this
cushion of invisible streamlines the car-
rier rests while supporting several times
its own weight by way of load. The
carrier will be held at different heights
above the magnets depending upon the
force of the current fed into the coils, but
all that is really necessary to be practi-
cable is to lift the vehicle just clear of
any contact, thus economizing electric
current.

The strength of the magnetic force,
with any exciting current, would depend
upon the frequency with which that cur-
rent was interrupted in its flow to the
windings of the coils. Mr. Bachelet has
developed a novel interrupter for this
very purpose and by its employment in

i



170 POPULAR ELECTRICITY MAGAZINE

connection with his coils, he is able to
multiply his "eddy" currents to a
strength three times as great as they
would otherwise be for a given measure
of electrical feed.

In his demonstrating apparatus, the
carriage or shell of aluminum weighs
eighteen pounds and it bears a dead load
of 65 pounds. With a given alternating
current, the vehicle is held in the air a
quarter of an inch above the coils, and by
doubling the force of the current the
car is lifted three times higher. For
practical purposes this additional rise is
not necessary, but, as an indication of
the forces developed, it is exceedingly
impressive.

When the car or carrier is in action, it
is so arranged that it automatically ex-
cites the levitating coils in groups-ener-
gizing the group just ahead in advance
of entrance into that zone of influence
and simultaneously cutting out the coils
which have just been left behind. In
this manner current from the dynamos
is

The horizontal movement of his cars
Mr. Bachelet obtains by means of
solenoids-virtually electro -magnets of
another form-which, when energized
by an electric current, exert a strong
pulling or attractive force. These sole-
noids are successively energized by the
forward movement of
the car. It is necessary,
that each solenoid shall
be deenergized at the
proper instant lest it
tend to hold the vehicle
in its magnetic grip.
The carrier is. in fact,
drawn forward by
means of a series of
magnetic pulls and then
carried onwar4 to the
zone of influence of the
next solenoid by inertia
-the succeeding sole-
noid again accelerating
the car's speed by fresh
attractive impulse.

1\Ir. Bachelet makes no claim to having
reduced the fruit of his years of experi-
menting to a state where his invention
can be installed immediately as a practi-
cal rival to the ordinary railway for
freight or passenger service. The del -
tails of a commercial line have not yet
been worked out for the Bachelet system,
but the demonstrating apparatus and the
model plant furnish abundant food for
serious reflection.

Portable Wood Sawing Outfit
This portable electric equipment is

owned by a wood dealer who receives
his wood in railway cars and delivers
it by cart in small lots. A portion of the
carload which is shipped in long lengths
is cut up as unloaded and piled into the
cart for immediate delivery to his cus-
tomers.

The saw and motor occupy a space
3 by 6 feet. The motor is direct con-
nected to the saw so there is no waste
power. It is stated that the
saw a cord of wood four pieces to the
stick using one kilowatt-hour of electric-
ity which at the usual price is from five
to seven cents. Current is supplied to the
motor through a cable which is connect-
ed with the nearest outlet point on the
electric service lines.

FIVE TO SEVEN CENTS' WORTH OF CURRENT WILL SAW A CORD OF WOOD
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Art in the Suburbs
Evidence of the general trend towards

the aesthetic side in street lighting is
here illustrated in the novel fixture in -

NOVEL AND ARTISTIC LIGHTING FIXTURE

stalled at the Kenilworth (Ill.) depot of
the Chicago and Milwaukee Interurban
Railway.

Surgical Operation by Auto Battery
Power

The Children's Memorial Hospital,
Chicago, witnessed two unusual opera-
tions in bone surgery recently in which
electricity was a necessary aid.

Two of the hospital's child patients
were suffering from tuberculosis of the
spine. The front of the
spine had been eaten
away in each case and
the operations were such
that only five have ever
been performed in Chi-
cago. Dr. Fred Albee
of New York City de-
vised the method and
was present as an aid to
Dr. E. W. Ryerson, the
head of the hospital.

That the operation may be performed
without loss of time, a small circular
saw driven by an electric motor is em-
ployed. When Dr. Albee arrived from
New York City it was made known that
his instruments operated on direct cur-
rent. The hospital lighting was alter-
nating current. On being called by tele-
phone the manufacturers of the Borland
electric car hurried a car to the hospital,
a pair of wires were run from the third
story window of the hospital and con-
nected to the car's battery. In a few
minutes the tiny saw began to cut away
a strip of bone one-half inch wide, one -
quarter inch thick, and about six inches
long from the first patient's leg,  this
being then transferred to the front of the
spine thereby strengthening and straight-
ening it in the manner necessary to
healthy growth. Both operations were
pronounced successful.

At least two places within the Arctiz
Circle have received the electric light.
Hammerfest and Tromso.

ODD WAY OF SUPPLYING CURRENT FOR A SURGICAL OPERATION



MORSE CODE FOR SEA CABLES
Since the first transatlantic cable was

laid in 1858, submarine cable engineers
have dreamed of sending messages over
their lines by means of the Morse code.
Experiments were made with all sorts of

gether of land lines and cables, in series
or alternately.

The details of Mr. Gott's device fur
rearranging the circuits have not been
given great publicity yet. The Commer-
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MORSE DOT AND DASH CODE AS COMPARED WITH THE WAVY LINE OF THE SIPHON RECORDER

apparatus but the only one that gave any
satisfaction was the siphon recorder
which recorded a message by means of
wavy lines on a strip of paper. This
was a slow and laborious way of getting
word from the other side of the ocean,
even though some of the operators grew
to be expert readers and could repeat a
message as the tape unrolled before
their eyes with as much ease as though
it were written in longhand. There was
a limit to the speed which such a method
developed. What was wanted was some
system that would permit the use of a
regulation Morse sounder. Within the
past few weeks the answer to the puzzle
has been found.

John Gott, chief electrician of the
Commercial Cable Company since its
organization in 1884, is the man who
gets the credit for the solution. By his
device, which he calls a battery reverser,
the circuits that bring power to the
transatlantic cables are so arranged that
a message can be sent in the usual dot
and dash signals on a Morse key and
read on a Morse sounder. No change in
the voltage is necessary. Neither is
there any difference in the actual use of
the current which operates the present
siphon recorder. The adoption- of this
invention holds out great possibilities
for the increased flexibility of telegraph
service. It allows for the linking to-

cial Cable Company believes in it though
to the extent of taking out patents for it
in every country in the world and in ü
recent report said :

"This invention surpasses anything
that has been added to the submarine
cables since Sir \William Thomson and
Cromwell Varley first made the practical
operation of long distance submarine
cable possible 55 years ago."

That means that John Gott takes an
enviable place among the very small
group of men who have improved sub-
marine cable transmission. He ranks
now with the late Charles Cuttriss. in-
ventor of the vibrator and the late T. J.
Wilmot, who with Cuttriss invented the
automatic transmitters. There is more
honor for him in comparison with the
long list of men who have failed. Even
Thomas Edison came to grief in his
attempt to send the Morse code by
cable. He experimented with a 1,000
mile cable coiled in a huge tank. The
dots and dashes were to be transcribed
on a paper tape and he was confident
that it would work. At the first dot that
he signaled, the tape began to unroll.
The inked impression of that "dot" was
just 28 feet long. He didn't try to send
a dash. It remained for John Gott to
conquer the obstacles- of a current work-
ing slowly through the cable on the
ocean floor.
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Cost of Eledric Light Going Down

While the price of almost every com-
modity has been steadily climbing, that
of light has gone down. This is especial-
ly true of light produced
by the incandescent lamp.
In 1885, $1.00 would pur-
chase 1,600 candle hours
of light so produced. In
1906, by treatment in the
electric furnace, a further
advance in the efficiency
of the carbon filaments
was obtained enabling one
to purchase 2,700 candle
hours for a dollar. In /BBs /890 /906/iJob9

,b/81.504~ AbiYlOf,Grnr 80.e/5frir-hr.
the same year carbon fila f// /ter Lw//over /omp lrl/ciexy
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ments began to give way
to those of tantalum, thus COMPARISON OF ELECTRIC LIGHTING COSTS BETWEEN 1885 AND 1911

increasing the light pur-
purchasing power of $1.00 to 3,300
candle hours. To -day we can buy for
$1.00, 8,000 candle hours of light gener-
ated by the drawn tungsten filament
lamp. It is an interesting fact that light
from the ordinary candle as sold to -day
for 25 cents per dozen, costs approxi-
mately 2/10 cent per candle hour, while
an equal amount of light from a tung-
sten filament incandescent lamp, with
power at ten cents per kilowatt hour,
costs approximately 1/100 cent, or, in
other words, lighting by candle costs 20
times as much as lighting by electricity

pany began to receive telephone calls
from persons anxious to hear the music
and the result is that the telephone and
piano are in service from early morning
until late at night.
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Player -Piano Furnishes Music by
Telephone

A brand new idea for transmitting
is piano music over the telephone and also

an excellent advertising scheme was put
into operation recently by J. E. Butler,
of the Butler Music Company, Marion,0 Ind.

A large box board funnel was attached
to the rear of a player -piano with the
small end connecting with the transmitter
of a telephone. At first the arrangement
attracted a crowd to the window in
which it was located but later the corn -
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Mr. Butler said: "The telephone man-
ager here was pleased to connect an extra
line for our use for the advertising he
received from the plan. We advertised
in the papers that through the courtesy
of the telephone company we had a tel-
ephone connected to one of our high
grade player -pianos and would be pleased
to have anyone call over the special line
and hear their favorite selection. Two
or three evenings we have one of our
men here and the telephone girl calls up
party lines to have them listen.

METHOD OF DIRECTING THE SOUND WAVES INTO
THE TRANSMITTER



FORTY THOUSAND WORDS AN HOUR

WONDERFUL MACHINE INVENTED BY THE HUN-
GARAIN, ANTOINE POLLAK, BEING DEMONSTRATED

IN THE HOTEL VANDERBILT, NEW YORK

Antoine Pollak, a Hungarian, is the
inventor of a machine that will telegraph
40,000 words an hour. Associated with
him during ten years of labor to bring
the machine to a success was the late
Joseph Virag, a fellow countryman.
Virag lived to see the accomplishment of
his part of the plan in the completed ma-
chine. but not the recognition of its
merits. These have been marked by
the conferring upon Pollak of the
\\Tahrmann Foundation Prize of 2,000
francs by the Hungarian Academy of
Sciences in Budapest and by the grant
of the French Government to the in-
ventor of the right to use its telephone
wires for his tests.

This new rapid telegraph system is a
combination of electricity and photog-
raphV. The machine is many times
larger than the usual equipment of a
telegrapher's desk, but its operation is
much less complicated. In fact an
operator who is far from being an ex-
pert can develop amazing speed.

There are three parts to the Pollak-
Virag station outfit. First comes the
perforating machine. This is equipped

C,2pj,o:I! by L)rdn ,nwod and r9ln-r:wd, X. 1 -.

with a universal keyboard similar to that
of a typewriter. The message is "typed"
off on this, but instead of the letters be-
ing recorded, a roll of paper like that in
a stock -ticker receives various perfora-
tions for each one, a combination of
openwork dots and dashes. This ma-
chine is separate from the rest and there-
fore in the case of a long message it
would be possible to have several oper-
ators at work simultaneously preparing
portions of it. - This tape is then placed
in the automatic transmitter, feeding
from a cylinder, and the perforations
cause current impulses of varying
strength to pass over the wires.

The most wonderful part of the ma-
chine is the receiver. Here it is that
photography aided by electricity plays
its part in the final stage of the message.
The electric currents pulsing over the
wires act on membranes which in turn
react on a small mirror. In this mirror
is reflected the light from an electric
lamp. The mirror intensifies this to a
single spot and projects it on a band of
photographic paper 2/ inches wide
which passes steadily through the light

174



POPULAR ELECTRICITY MAGAZINE 175

spot as the message comes in. The mir-
ror rests on a fixed point and the mem-
branes give it both a vertical and hori-
zontal motion so that the spotlight plays
back and forth and up and down as the
electrical impulses direct. By combin-
ing these two motions, the light becomes
a veritable pencil, writing in Latin
characters on the sensitized strip the
words of the original message.

The paper then passes, still automatic-
ally, into a developing and fixing bath,
and emerges with the message, standing
out clear and distinct as though written
in India ink with a firm hand. Were a
copy not needed for office record, this
slip might be delivered at once without
further trouble. Note how much of that
valuable commodity, time, has been con-
served.

This photo -electric telegrapher has
just been brought to the United States
for demonstration. In its first test
here, before an audience of newspaper
and magazine men, Mr. Pollak sent
several messages through to completion.
One of them containing 225 words took
only 19 seconds to pass through all the
processes in the transmitter and receiver
and appear again in writing. It is the
inventor's hope to secure a hearing from
the United States government and also
from the telegraph and telephone com-
panies. For the transmission of long
messages of official import or for news-
paper service the Pollak-Virag system
would be invaluable. In fact, France
has already seen the possibilities and
has given the inventor every chance to
prove the worth of the device.

A Traveling Show Room

The accompanying picture shows a
demonstration electric truck in the service
of the Denver Gas and Electric Com-
pany of Denver, Colo. This truck car-
ries a complete equipment of electrical
devices that are adaptable to household
utility. The truck with its salesmen
passes through the residence sections

where the men make house to house
demonstration of various electrical heat-
ing, cooking and motor equipments. It
creates a great deal of public interest
by its daily work and is a means not
only of educating the public to the ad-
vantages of electric household utensils,
but also gradually adds a central station
day load by the sale of current con-
suming apparatus.

A SHOW ROOM ON WHEELS, USED IN DENVER



176 POPULAR ELECTRICITY MAGAZINE

Professor Lippmann of the Sorbonne

The central
University, the
its prestige to

institution of the Paris
Sorbonne, owes "much of
its professors, many of

PROFESSOR LIPPMANN

whom are leading figures in the scientific
world: Prominent among these is Pro-
fessor Lippmann. He is the author of
many brilliant discoveries
in the electrical and also
in other branches of the
physical field. His best
known work is in the do-
main of color photogra-
phy in which he was a
pioneer, but not less in-
teresting are his electrical
investigations. For in-
stance, his electro -capil-
lary instrument for elec-
tric measurement is a
marvel of scientific skill.
In recognition of his
work he has already carried off nearly
all the honors \vhich it is possible for a
scientist to obtain and is a member of
the French Institute. He was able re-
cently to make a most sensitive relay. He
finds what was not known before, that
simply using a moistened contact for the

TELEPHONE

current will allow the making of an
electric contact with a very much weaker
current than usual, so that signals can
now be given with a very minute cur-
rent. This idea may prove very valuable
in the future.

Calling a Cab in Paris
Parisians call up a cab in a very con-

venient way, owing to a system which
has lately been organized by the city de-
partment. Along the boulevards and
main streets are stationed small kiosks.
One is shown on the left scle of the pic-
ture taken in Boulevard St. Martin.
These kiosks have been in use for many
years past and serve several purposes :
first, as a station for a police officer who
is on guard at this point ; then as a center
of a cab stand, so that the cabs are under
the surveillance of the policeman. All
the kiosks carry pneumatic clocks which
connect with the underground com-
pressed air pipes and these clocks are
quite a convenience. The kiosks are

CALLS FOR CABS ARE SENT THROUGH THE POLICE
STATION TO THE NEAREST KIOSK

made still more useful by being connected
by wires with the central police office. If
a person wishes to call a cab, he tele-
phones to the police office and his message
is forwarded to the nearest cab stand and
the guard at the kiosk notifies a cab to
proceed to the given point.
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Business Block Eledtric
ally Heated

Twin Falls, Idaho,
has, it is said, the largest
business block ever
heated entirely by elec-
tricity. It was planned
so to heat the building
in view of the low rate
quoted during the win-
ter by the Twin Falls
Water Power Company.
This company generates
20,000 electrical horse
power from the Great
Shoshone Falls on the
Snake River four miles
from the town. During
the summer months this
power is utilized to run pumps, raising
water from deep wells on farms for miles
around and irrigating the thirsty soil.

It is only during the summer that
power is required for irrigation, so the
company is glad to sell its electricity
during the winter for what it can get.
This is the reason that electricity was
chosen for heating the Rice -Smith Build-
ing. The rate agreed upon in the heat-
ing contract was less than one eighth
cent per kilowatt-hour.

The heating installation consists of 38
independent heating elements placed at
intervals through the building. These
heaters take electricity to the extent of
100 kilowatts or about 130 horsepower.

ARRANGEMENT
OF HEATERS IN

THE DANCE
HALL, ALSO OF

THE WIRES
FROM THE
MENT TO THE
38 HEATERS OF
THE BUILDING
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The building contains, besides offices
and stores, a large dance hall. It was
opened for a New Year's dance before
the windows were all in place. The ther-
mometer had registered ten above zero
for days before and the entire building
was thoroughly chilled when the electric
heaters were turned on, but the tempara-
ture was sufficiently high for comfort.

American Time Signals the Best
English. men of science freely admit

that the system of telegraphic time sig-
nals adopted at the Naval Observatory in
Washington is much to be preferred tó
that in use at Greenwich for supplying
Great Britain with standard time. At
Greenwich a single signal is sent out at
noon, whereas at Washington a series
of signals is used, beginning five
minutes before noon. During these

five minutes every tick of the observatory
clock is electrically transmitted, except
the 29th second of each minute, the last
five seconds of the first four minutes,
and the last ten seconds of the fifth
minute. After this final ten seconds'
break the noon signal is given. In this
manner the middle of each minute is
clearly indicated, and yet more clearly
the instant of noon. The length of the
series facilitates the regulation of clocks.
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Eledl:rically Heated Hosiery Form

Lp to the present time it has been the
practice of hosiery manufactures to use
wooden forms upon
which stockings are
drawn after they
come.wet from the
dyes. The stockings
on the forms are
then placed in a
drying box heated
by steam.

A patent upon
an electrically heat-
ed form has been
issued to Frederick
M. Vogel, Pitts-
field, Mass. The
form is of metal so
that dyes do not
stain it. Between
the metal plates an
insulated z i g z a g
heating con-
ductor is
placed. At the
heel and toe
the unit is ar-
ranged to give
off the most
heat. More
rapid work at
a lower cost is expected by the use of
this device.

ELECTRICALLY HEATED
HOSIERY FORM

A Monkey's Escapade
A newspaper of Durban, South

Africa, relates the following incident
which occured in the Durban corporation
electric power station.

"The electric power station staff re-
ceived a fright on Monday night, when
a pet monkey, finding that he was not
appreciated at home, looked in and ten-
dered his services to the engineer+ -in -
charge, but got a greater fright still-at
least. the staff hope he did.

"It seems that jacko, on entering the
building, took his appointment for grant-
ed and set off on a tour of inspection

of the machinery. Fearful lest his lack
of technical skill would result in trouble,
the men in the station gave chase. There
was an exciting five minutes and the
new hand, not appreciating the attention
paid him, took refuge in the recesses of
some high tension electrical switch -gear
compartments and-vanished in a column
of smoke, doing the disappearing trick
even more effectively than ever Nicola
managed it.

"It was only by the greatest of good
luck that the holocaust did not cause an
interruption in the electrical supply of the
town, and the staff in their gratitude,
gave the remains a solemn burial, and the
site of the grave will be pointed out to
the monkey's owner if he cares to call at
the power station."

The New Indra Elearic Light
Fitting

The new Indra electric light fitting is
claimed to give a brilliant light without
eye strain by the use of a new principle
of scientific distribution with no loss of
light. It is 'a combination of a specially
designed upper reflector and a lower
stepped plate or distributor. The upper
reflector is of opal glass or it can be of
aluminium, where all the light is wanted

LIGHT FITTING EMBODYING A NEW PRINCIPLE
OF DISTRIBUTION

below. The lower plate is made up of
parts of clear and frosted glass, most of
the light being reflected through the
clear glass rings while the source of light
cannot be seen.
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As is well known, most of the rays
from metallic filament lamps go out at
right angles to the filament and these
rays strike the reflector and are sent
down through the clear glass parts (b).
The rays (a) strike the lower part
direct, and go through the frosted parts,
thus being diffused. In this way a bril-
liant light is given without causing a
strain on the eve such as a bare lamp
would give and practically all the light
is thrown downward. Tests show that
this light is much greater than that from
an ordinary lamp and reflector.

Elechrolier for Ball Park Entrance
The entrance to Ebbets Field, the

home of the Brooklyn Ball Club, is to be
illuminated by an appropriate electric

BASEBALL ELECTROLIER

light fixture which will hang from the
ceiling in the center of the rotunda.
The fixture is supported by heavy brass
links from the ceiling and each light
globe, of which there are sixteen, is
suspended from the end of a baseball
bat. The bats are of sheet brass and
are constructed in all details to match

the size of the bats used by the National
League. The globes enclosing tungsten
lamps are of opal glass decorated with
seams and stitches to conform to the
appearance of the standard baseball.
The entire fixture weighs 400 pounds.

Warming Pad for Brooding Chickens
The use of electrical apparatus is be-

coming more and more general every
day-. Not so much because the electri-
cian is finding new work that it can do,
but rather because the consumer is com-
ing to the electrician with such demands
as this: "Mr. Grout, I am tired of that
oil lamp in my brooder. I want you to
put an electric one in for me."

"Mr. Jones, if I put an electric lamp
in that brooder and you get some cloth
against it, you will have a "fire or else
it will get so hot that it will cook those
chickens before they are really old
enough to fry."

"Grout, I want to use electricity in
that brooder ; ifs up to you to tell me
how to do it. You usually find some
way to fix my electrical wiring so that
it suits me."

Grout, thinking aloud. "If I wind a
coil and put it in there, it will cost a
lot and then it may not give just the
right amount of heat without a lot of
experimenting. Mr. Jones, why don't
you try one of these small electric heat-
ing pads. Here is one that is called an
electric hot water bottle. It has a ther-
mostat in it. preventing overheating,
and it sells for S2.25."

"That's just what I want. I can put
that in myself. I'll put it right inside
the brooder with some cloth between it
and the chickens, the cloth low enough
to just touch the backs of the chickens."

Jones has used that heating pad for
two years and it has not cost him as
much to run it as did the oil lamp. he
told me when he came in yesterday to
get another pad to put in a second
brooder that he will use this year.-
ROBERT C. GROUT.



WARM CURRENTS FLOW TOWARD THE ICEBERG

Professor Howard 1'. Barnes has
shown that icebergs affect the tempera-
ture of the surrounding sea for miles
away. He has proved conclusively that
an iceberg actually seems to warm the
surface water rather than to chill it, as
seafarers have imagined heretofore.
This is rather astounding but the rea-
sons for it are simple. The frigid body
sets up currents which sink into the
ocean and thereby induce other and sur-
face currents which bring toward the ice
the warmer waters.

Now comes Professor William H.
Bristol with an apparatus by which the
navigator may have these temperature
changes given to him automatically so
far as they mark the approach to menac-
ing ice and his cunning device is de-
signed to do this in a number of ways,
so that the man on the bridge cannot
escape the warning signals. This is a
far better method than the custom
hitherto prevailing of dipping up a
bucketful of surface water from time to
time and leaving the temperature taking
more often than otherwise to a deck -
hand.

Professor Bristol's instrument is an
exceedingly cunning adaptation of what
is known to physicists as the thermo-
electric couple. This, in short, is funda -

TO HELP THE
THE TRACK

By ROBERT G. SKERRETT

mentally but two wires of dissimilar
metals joined together at one end and
open like a hairpin at the other. To the
latter is connected the wiring of an elec-
tric circuit. A current of electricity is
induced merely by heating or suddenly
chilling the point of juncture of the two
unlike metals. Of course, the current of
the thermo-electric couple is a weak one,
but this can be considerably increased
by combining a number of couples. An
arrangement of this sort is termed a
thermopile and it is this that Professor
Bristol places in contact with the sea
\rater. This current continues to flow
until the entire thermopile has acquired
the same temperature, when it ceases
and is not again induced until affected
by a sudden change of temperature. To
increase this interval of operation, the
remoter ends of the couples are insulated
and during this period of "lag" the hells
and the lights give warning. It is possi-
ble to so adjust this "lag" that it will
suit the speed of the ship and so make
the duration of the alarm signals a fitting
one.

The electric current produced by the
thermopile is a comparatively weak one,
but it is strong enough to operate cer-
tain switches in the chart house and
these ill their turn make and break the
circuit of a strong local relay. This re-
lay actuates a recording pen, the flash-
lights and alarm bells. The thermopile
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NAVIGATOR OVE
LESS DE-

WILLIAM H. BRISTOL
AND HIS ICEBERG

DETECTOR

merely serves to take the message from
the sea-the relay executes it, as it were.

If the thermopile in contact with the
sea water be chilled suddenly, the in-
duced current flows in one direction ; if
warmed abruptly the current flows op-
positely. In this manner are obtained
the effects of a positive and negative
current and the different audible and
visible signals are called into service
while the hills and valleys are traced as
a curve upon the smoked dial by the re-
cording pen. The wide swing of the
curve on the dial is the guide for the
navigator. The dial revolves with the
hours of the clock. The navigator in-
terprets these records in combination
with his geographical position and the
known normal conditions of the sea at
the particular season in question.

The bell signals and the flashlights
are distinctive. One bell is high pitched
and the other low. One light is red and
the other is green. The shrill bell
sounds and the red light flashes simul-
taneously when the temperature change

m e a n s danger,
and the other sig-
nals operate when
the condition is
the contrary. The
admirable feature
of the apparatus
isuthat the naviga-
tor can be called
to heed in a man-
ner which is sure
to reach him. He
need not bother
about watching the recording dial.

What the seafarer needs is a reliable
instrument that he knows is always in
working order. Professor Bristol places
about his tell -tale thermopile a little coil
of wire which can be heated by a sepa-
rate current controlled from the bridge
by a push button. This heat is sufficient
to excite the apparatus when it is in
working order and to cause the proper
signals to be given. This test can be made
at any moment, and assures the navigator
that the detector is on duty.
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Intelligent Use of Artificial Light
By L. C. PORTER

INDIRECT LIGHTING SEMI -INDIRECT LIGHTING

Vision is one of the must valuable of
our senses, and the most delicate, the eye
being in fact a part of the brain itself,
yet, strange as it may seem, the eye has
been one of the last organs to be given
scientific help in this age of engineer-
ing. Long ago rules were enforced in
our factories regarding the employees'
safety. Artificial illumination, however,
was allowed to be furnished in any hap-
hazard way or amount. This condition
of affairs is now under investigation and
much is being done to remedy it.

Considerable prejudice has to be over-
come because lighting has been neglected
for so long that those in authority do
not always see the necessity for a change.
It is a more or less common belief that
electric light is "hard on the eyes." For
this reason many people prefer an oil
lamp for reading, rather than the intense
light of an electric lamp. The electric
lamp, however, giving a light more near-
ly aproaching daylight, may be more
beneficial to the eve than the light from
the yellow flame of an oil lamp, provided
the electric light is properly applied.

DIRECT LIGHTING

In many houses electrically lighted
there are no portable electric lamps. The
existing fixtures are placed in positions
requiring the least trouble and expense
to the builder, regardless of the use to
which the lamps are to he put, resulting
in considerable glare. With the older
illuminants, such as oil or the open flame
gas, the intrinsic brilliancy or candle-
power per square inch of light emit-
ting surface is so low that when allowed
to shine directly ill one's eyes the liability
to permanent injury is small. On the
other hand the modern incandescent lamp
is so bright that if it is not properly
shaded it may cause considerable discom-
fort.

If a bright light is directly in the line
of vision of a reader the pupil of his
eye will grow very small, shutting out
considerable of this bright light. When
he looks at the print of a book which is
nowhere near as bright as the light itself,
the eye is strained in trying to decipher
the relatively dim print, often producing
headache and other accompanying dis-
orders. It is perfectly possible to see
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more clearly with an eight than with a 32
candlepower lamp, provided the former
is properly shaded and the latter is not.
To demonstrate this, place a 32 candle-
power, clear globe lamp between your
eyes and a book, move away until you
determine the greatest distance at which
you can read the print. Then replace
the 32 candlepower with an eight can-
dlepower lamp having an opaque shade
back of it to keep the light out of your
eyes, but throwing it on the book. Note
how much farther away you can stand
and still read the print. When you have
again determined the maximum distance
at which the print is legible, keep your
eyes on the print while some one quickly
removes the shade from the eight can-
dlepower lamp, and notice how quickly
the print becomes blurred.

There are, to -day, many shades and
reflectors on the market for various il-
luminants. Some of these obtain primari-
ly, efficiency. delivering the maximum
amount of light where it is most needed;
some produce artistic effects, little atten-
tion being paid to efficiency. The great
majority, however, come between these
two extremes. They redirect the light
generated so as to place it where it will
be of greatest service and at the same
time shade the light to reduce glare.

The improvement obtained by the ap-
plication of the proper reflector is easily
demonstrated : Hang up a bare sixteen
candlepower lamp, three feet above an
object to be viewed; beside it, but sepa-
rated from it by a piece of black cloth,
hang a similar light equipped with the
proper reflector; and the difference in il-
lumination of the object is very notice-
able.

The question of what is the proper re-
flector is one which is answered largely
by the conditions to be met. There are
many reflectors made for various uses ;
some throw the light out over large areas.
Such are said to have an extensive dis-
tribution, and are used for lighting large
rooms with low ceilings. Others spread
the light over a smaller area, and are

called "intensive." These are used for
places having a fairly high ceiling. The
third type, known as "focusing," throws
a very strong light over a small area and
is used for such work as lighting store
windows, etc. Even after the type of
reflector for a certain purpose has been
determined, there are various ways in
which it may be applied. The location,
type, etc., of the lighting units, i. e., lamp
and reflector, can be varied to a large
extent, thus producing different systems
of lighting.

The use of lamps overhead, either bare
or equipped with reflectors which throw
the light directly down, is called "direct
illumination." If, on the other hand, as
is not infrequently done, the reflectors
are inverted so as to throw the light
up on the ceiling, which in turn, reflects
it down, we have what is known as the
"indirect." If, however, translucent re-
flectors are used, so that some of the
light is thrown up and some comes di-
rectly down through the reflector, we
have what is known as the "semi -indirect"
system. The advantage of either the in-
direct or semi -indirect method is that the
light, by striking the relatively rough
ceiling, is broken up and thoroughly dif-
fused, thus tending to eliminate sharp
shadows and to produce soft, even illum-
ination. Probably the semi -indirect fix-
ture lends itself more readily to artistic
designs.

After the question of eliminating glare
and placing the light where it is needed
is taken care of, the question of efficiency
is to be considered. An illuminant will
generate a definite total flux or amount
of light. Under certain conditions a
large percentage of this flux may be
available for use. Under others, it may
be wasted. If, for example, we have a
light in a room having light colored
walls and ceiling, much more of the light
will be reflected onto the table tops where
it is to be used, than will be the case if
the walls and ceiling are dark. For this
reason indirect and semi -indirect methods
are not good where the walls and ceiling
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are dark. In some instances redecorat-
ing will increase the effective illumina-
tion considerably, thus raising the effi-
ciency of the lighting system.

It is evident that after the proper
amount of light and method of applica-
tion has been determined, the choice of
illuminating apparatus which will pro-
duce these results at the lowest cost is
of great importance. The lighting com-
panies, recognizing that the better satis-
faction their illuminant gives the greater
will be the demand for it, maintain en-
gineering departments for the use of their
customers. Tell your lighting company
of your conditions and they will be glad
to make you a gratis recommendation
as to the type of lighting that will best
meet your requirements. It also fre-
quently happens that they will sell reflec-
tors for their lamps at nearly cost.

The direction from which light comes
plays a large part in the appearance of
the object lighted. Many beautiful pieces
of architecture when lighted from above
lose their design entirely when the light
comes from below. This is largely due
to the changing,of the shadows. A strik-
ing demonstration of this is easily made:
Place a plaster cast or other object hav-
ing other than a flat surface in a booth
made of black cloth : by lighting it with
a lamp held first on one side, then on
the other, then above and then below, a
remarkable change in its appearance will
be brought about. Architects are begin-
ning to realize these facts and so to de-
sign their friezes and so to arrange their
lighting, that their work will appear
equally well either by daylight or under
artificial illumination at night.

Elec'.tric Flatiron Protects Automobile
Engine

A recent English electrical paper re-
ports that an ordinary electric flatiron
was called into playing a new role by
the resourcefulness of an automobile
driver. Being obliged to leave his car
in an unheated garage over night with

the radiator and the cooling system of
the car full of water during a spell of
cold weather, the driver connected the
electric flatiron to the lighting circuit and
placed it under the car bonnet, where it
served to protect the engine from freez-
ing of the water.

Mine Alarm
The four prongs at the top of the

metal tripod are placed in contact with
the mine roof which is in danger of fall-
ing. Any movement of the roof, after the
device is set, presses the prongs and
closes two pairs of contacts attached to
the two cylinders near the top, causing
lamps to glow and bells to ring as a
warning.

ALARM WHICH TELLS WHEN A MINE ROOF IS
SETTLING
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Facial Expression Produced by
Electrical Excitation

Underneath the skin of the face lie the
muscles, the contraction of which causes
the different facial expressions. The
emotions, such as anger, hate and joy,
affect these muscles and cause them to
contract and expand. In fact, each
strong emotion has its own particular
muscle. For ex-
ample, the super -
ciliary muscle in-
fluenced by pain
will contract and
draw the eye-
brows inward and
upward, giving
the face a look
of sorrow, so it
is called the mus-
cle of pain. So,
also, we have the
muscle of laugh-
ter, of weeping
bitterly, of lasciviousness, etc. \tin-
gled emotions, of course, affect two or
more muscles.

These facts were not always so clearly
understood by artists and anatomists.
Duchenne helped to make an exact science
out of this imperfectly understood sub-
ject. He was the first man to approach
it in a really scientific manner.

Wishing to note and photograph the
effect or facial expression resulting from
the contraction of each muscle singly he
was at first at a loss for a subject to
experiment upon. He knew that by
placing,two electric needles on the course
of a muscle he could make it contract.
Yet this operation was so painful to the
subject as to render it obviously impos-
sible. He next experimented on the dead
body of an executed criminal a short
time after death. This proved unsatis-
factory. At last Duchenne had the good
fortune to discover the ideal subject for
his purpose in the person of an old pen-
sioner who had anaesthesia of the face,
the skin of which was insensible to the

FIG. I. EFFECT OF CON-
TRACTING THE "MUS-

CLE OF LAUGHTER,"

most painful excitation. Electricity
could be applied to the skin without any
manifest pain, yet causing the muscle
beneath to contract as desired. To quote
from Dural's artistic anatomy-"He
could, therefore, cause this or that muscle
to contract alone and could excite, for
example, the great zygomatic, giving to
the face the expression of laughter with-
out the subject having any idea of what
his physiognomy reflected; his face by
the action of the electricity was laughing
while his thoughts might be indifferent
or fixed on sad recollections; on the
other hand, for example, by the contrac-
tion of the superciliary muscle his coun-
tenance might express the most acute
pain while his thoughts might be borne
away by gay and pleasant ideas." Du-
chenne's work, illustrated by his remark-
able photographs, was adopted by the
French School of Fine Arts as a part of
its course in anatomy.

The two pen sketches were drawn from
reproductions of Duchenne's photo-

graphs of the old
pensioner. Fig. 1
shows the effect
of contracting
the great zygo-
matic muscle
(muscle of laugh-
ter), which is at-
tached to the
cheek bone and
extends down-
ward and is in-
serted near the
angle df the
mouth.

Fig. 2 shows the effect of contracting
the triangular muscle of the lips-the
muscle of contempt.

FIG. 2. EFFECT OF CON-
TRACTING THE "MUS-

CLE OF CONTEMPT"

A possible cause of the breakage of in-
candescent lamp filaments in either inside
or outside automobile lamps is looseness
of the bulbs in their sockets which al-
lows them to rattle about with every
vibration of the car without interrupting
the flow of current.



Friends in Time of Need
"After trudging a mile and a half

over the wreckage we reached the power
house at eight o'clock. There wasn't a
soul in sight, and everything was cov-
ered with mud. Mud, mud, mud and
slime a foot thick was over the genera-
tors, the switchboards, the motors, the
engines, and a line of dirt showed where
the water had reached the operating
room thirteen feet above the floor level.

"High up on the main steam line ex-
tended a walkway, and there, the only
living thing in sight, perched a dog.

"Onions ! The place was filled with
them. They were thicker in the mud
than raisins in a raisin cake. Twelve feet
above the floor on a generator frame
there were two crates full of sprouting
red onions while the whole top of the
switchboard was lined with them. The
clog was chewing one when we arrived
and from that we named him Onions.

"But the place was an awful sight-
sickening and discouraging. The mud
nearly reached our knees and in some
places water still stood a foot deep on
the floor. After a good look at the boiler
room, still filled with water, we got out
to hunt oar friends, so we could start the
task of clearing the wreckage and muck
and get things going. This was no small
task, and it took nearly 30 hours be-
fore the work of drying out could be
started."

In these words, John W. Lieb, Jr.,
vice-president of the New York Edison
Company described the generating plant
of the Dayton Power and Light Com-
pany as he found it the day after the
water had receded from the streets of
the city. He, with Samuel G. Rhodes,
superintendent of arc lighting in New
York, had rushed to Dayton at the first
word of the danger to the local lighting
company, and in the work of reconstruc-
tion that started at once ,they played
prominent parts in the emergency or-
ganization.

Almost as difficult as the task of re-

building the plant vas their trip across
Ohio into Dayton, for they were held up
by wrecked railroads, military rules, and
roads that were almost impassable. It
took 24 hours to make the 200 mile trip

FRANK M. TAIT, PRESIDENT OF THE DAYTON
POWER AND LIGHT COMPANY

from Cleveland, and part of the wav they
rode beside the boiler of a lurching lo-
comotive, part of the way in a one -car
special, part of the way on foot, 20 miles
or so by automobile, and they finished the
journey on a troop train, on .the first
morning that the streets of Dayton had
been free of water. Then began their
tramp across the town to the power
plant.

Within an hour after the arrival of the
New York men, the employees of the
Dayton company began to assemble for
the task they knew confronted them.
They had come without being called and
the only reason they had not assembled
sooner was the fact that most of them
had been marooned in their homes. This
had been the fate of their president,
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Frank M. Tait, who for two days had
been a prisoner on the second floor of his
home. Grave fears had been felt by all
those connected with the electrical in-
dustry for his safety, for he is known
throughout the country and is the
president of the National Electric Light

JOHN W. LIEB, JR., VICE PRESIDENT OF THE NEW
YORK EDISON COMPANY, WHO HEADED THE
EASTERN CONTINGENT OF THE EMERGENCY
ENGINEERING FORCE THAT WAS RUSHED TO
THE AID OF STRICKEN DAYTON

Association. With these men came others
who had been prisoners in the plant
while the water covered everything.
They told of having kept alive on the
fruit that floated in from a neighboring
market and the rain they had caught in
their hats. They had been freed that
morning and had only been home long
enough to make sure their families were
safe.

The task was started at once but it was
soon found that it was more than the men
of Dayton could handle alone and a call
was sent to Chicago and New York for
help. Eight men responded from Chi-

cago. They arrived the next morning
(Saturday) in charge of John C. Man-
ley, and on Monday sixteen men from
New York had augmented the emer-
gency force.

Every effort was concentrated on the
Fourth Street plant where the equip-
ment consisted of a 1750 kilowatt and
a 2250 kilowatt Allis-Chalmers steam
turbine, an 800 kilowatt direct current
generator and a duplex compound drive
engine operating two 200 kilowatt gen-
erators. This small machine was tackled
first because it could be repaired most
quickly. By Saturday night there was
steam in the plant and the generator was
placed in operation, running on short
circuit to dry out its conductors.

In the meantime the street lighting
men were putting every effort in the
establishment of a temporary system.
They found tungsten lamps in the plant
storeroom, stripped a flooded warehouse
of its arc lights, and secured some of
their wiring and cables by ripping out
building installations. The poles and
street fixtures were down, but they hung
their lamps on cable ways that stretched
from housetop to housetop across the
intersections of the busiest streets and on
Sunday afternoon the current was
turned into the street circuits. Fifteen
lamps had been placed in the business
sections and they made it possible for
the relief squads to keep at the work
after dark. They put an effectual stop to
the ghouls too, for these robbers of the
dead had already appeared in the city.

During all this work of reconstruction
no word had been received as to the
welfare of the electricians, except the
one call for help that had been sent
through Chicago. The first announce-
ment came on April 1st in the shape of
the following telegram from Mr. Lieb:

"Tait family well. Had close call.
Water up to second floor of house. Were
isolated two clays. First engine started
last night. Some street lights tonight."
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A Photograph That Tells
a Story

Some remarkable photo-
graphs have been taken lately
of brilliantly lighted thor-
oughfares in the larger cities
of the world. To get sharp,
well defined pictures in the
face of dazzling lights and all
sorts of moving traffic is no
insignificant task.

The accompanying repro-
duction of a photograph of an
uptown street in Seattle has
many points of interest aside
from the sharply defined
buildings and other objects.
It embodies a complete short
study of the effect of lights
in a time exposure of the
kind.

It will be noted at the
distant end of the street the
illumination is pronounced.
This is caused by the full
glare from the lights of auto-
mobiles and trolley cars show-
ing squarely into the lens.
The result on the print is one
solid halo. The streaks of
light in the foreground are made by
automobiles traveling toward the camera.
The heavier dots in the streak were
caused by the cars slowing down in
speed, thus giving the lights more time
to penetrate the photographic plate.
The straight line of lights was made by

A STUDY

MAGAZINE

OF ELECTRIC ILLUMINATION IN PHOTOGRAPHY

on -coming trolley cars. In the lower
left hand corner of the picture, just be-
yond the second cluster light, an auto-
mobile was standing when the exposure
was begun. Before it was finished the
car moved off, describing a pretty semi-
circle, and leaving a telltale track.

Remarkable Truck Performance

The tale of one electric truck's effi-
ciency as a carrier of coal is interesting.
In one month it hauled a total of 435 tons
of coal-an average of 18.3 tons a day.
Its biggest day's work was the transpor-
tation of 22.1 tons.

This truck was in service 229 hours.
but was engaged in hauling only 126

hours, the remainder of the period hav-
ing been consumed in loading and un-
loading. In 119 trips it traveled a total
of 1,005 miles. In a single day it covered
63 miles, making seven trips.

As the weather is likely to be at its
worst when coal delivery is most needed,
it is clear that the electric has proved its
superiority under the most unfavorable
conditions.
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Mono -Rail System at the U. S.
Capitol

The superintendent of the United
States Capitol, Mr. Elliott Woods, has
been puzzled ever since the completion
of the Capitol subway several years ago
to find a suitable system of electric trans-
portation. There are in reality two sub-
ways, each somewhat over 700 feet in
length and connecting the Capitol with
the Senate and the House of Representa-
tives Office Buildings, respectively, the
one located north of the Capitol and the
other south of the white domed struc-
ture.

Officials at the Capitol hoped that they
had met the exceptional requirements
which confronted them when they in-
stalled in the subway between the main
building and the Senate annex a service
by specially designed electric automo-
biles. These electric vehicles have given
a fairly good account of themselves dur-
ing the year or two they have been in
operation but they were not quite as de-

pendable as could be desired. Then
Superintendent Woods hit upon the idea
of the utilization of the mono -rail system.

The type of car in use on the mono-
rail system is fifteen feet seven inches
in length by three feet three inches in
width and is of all steel construction. A
wooden floor is laid on the steel frame-
work and the seats are upholstered in
red leather. The car is designed to ac-
commodate twelve passengers in six
seats of a capacity of two passengers
each.

The overhead construction is secured
to the ceiling of the subway and the type
of the trolley equipment is the two con-
ductor soft steel rail with sliding con-
tact. The weight of the car being
carried by wheels underneath, running
on a single rail, the car is kept from tip-
ping over by the two vertical plungers
connecting with the trolley arrangement
overhead. The plungers have vertical
play which compensates for differences
in distance between the overhead and the
traction rail.

UNIQUE MONO -RAIL CAR IN THE CAPITOL SUBWAY. THE PASSENGER WITH THE SILK HAT IS
SENATOR JAMES A. O'GORMAN OF NEW YORK
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Protec;tíon from Lightning

To the Editor of Popular Electricity
Magazine:

Through the Literary Digest the
writer's attention has been called to the
article in your February issue on the
subject of "Investigating Lightning," by
Mr. Waldon Fawcett.

With your permission he would like
to make a further contribution on this
topic and is prompted to do so for two
reasons : first, because he has been in-
terested in this subject for over 20 years ;
secondly, on account of the enormous
fire losses which the secretary of the
National Fire Protection Association of
Boston, Mass., Mr. Franklin H. Went-
worth, last week explained here at a
banquet amounted annually to $250,-
000,000, of which he stated $150,000,000
could be saved. He further explained
that of course all these sums must be
paid by the people carrying insurance.

Many people try to protect their homes
by paying from $100 to $250 or more for
a system of lightning conductors and
consider themselves perfectly protected
because they see a wire with prongs pro-
jecting above the roof of their house. This
wire is only then a fair protection when it
is well connected by a continuous metallic
path into the earth and there exposed
by means of an enlarged surface to a
good and unchangeable connection with
moist earth (not sand or clay). In other
cases (broken circuit or poor and dry
ground, changeable with the seasons)
the conductor on the roof does not pre-
vent the electric discharge from setting
fire to the house, but on the contrary in-
vites and coaxes the lightning to do so.

It must be admitted that a home sur-
rounded by a conducting screen or en-
cased in a network of wires, as Profes-
sor Henry says, will be pretty safe should
a discharge of the most violent type fall
upon it. However, such a complex sys-
tem is too costly and not necessary. In
fact a very simple system can afford
great protection.

To be brief, it consists of a few strips
of metal, as outlined below, and some
gas pipe (unless copper strip or wire can
be readily secured) in connection with
the rain conductors. I will refer directly
to the sketches.

Fig. 1 shows the outline of a barn in
perspective. This is shown for con-
venience as a flat roof structure. (A) is
a heavily galvanized iron pipe made of
three pieces of / or / inch gas pipe con-
nected with L pieces to form the figure
U. The upright parts should be three
or four feet higher than the highest
point on the roof, in this case the chim-
ney (B). The tops of the pipes are
closed by means of galvanized caps or
taper plugs and after being closed are
dipped, as also the L joints, into melted
solder to insure a good continuous outer
surface. Strips of zinc (C), heavily gal-
vanized iron or copper from six inches to
twelve inches wide are soldered at their
extreme ends to the gutters or eaves
troughs (D) and where they cross each
other.

The length of the horizontal conduc-
tor (A) depends on the dimensions of the
building and may terminate a yard or
so from the front and rear walls. The
tubing is held in position by brass, cop-
per or heavily galvanized iron stays (E)
soldered at (F) to the upright tubes (A).
The braces (E) must be anchored on the
strips (C) by staples or connected by
soldering or both. (These strips are
unnecessary if the roof is of sheet
metal.)

The rain conductors for the building
should be of heavy galvanized iron and
soldered to the eaves troughs. Similarly
section (H) should be soldered at the
connecting joints. The rain conductors
should extend directly into the ground,
but to prevent an early rusting away it
is advisable to cut the conductor off one
foot above the ground and to use sheet
copper for the part extending into the
ground. The sheet copper tubes (T)
serve as rain conductors and as ground
terminal, and should extend some six



O
cso/aer

1

/29 2
Earth-

Mixture of Coa/ t-
or Coke arar? far/h-2

Crushed Coa/

POPULAR ELECTRICITY MAGAZINE

J

-rr
/rtb.8 CLJgoer l '

Wre Coa/ 6

191

F. 3
Groan P/ole Locater7
at a Distance Proviaed
with asrudob/v Number of
Conductors 7hrnaaed
one so/derAá to it

A SIMPLE AND EFFECTIVE METHOD OF LIGHTNING PROTECTION

feet into the ground. At the juncture
(K) the copper tubes should be soldered
to the rain conductors (G). These cop-
per tubes (above ground) as well as the
conductors on the roof should be painted
or given a coat of tar, except the ex-
treme ends or caps of conductors (A).

The dirt should be removed around the
copper tubing (I) making a hole about
the size of a water barrel. This space
is filled with a mixture of coal, crushed
coke and earth, starting with a layer of
ordinary coal six or eight inches below
the end of the copper pipe (I) and filling
up the hole, bringing the mixture in
close contact with the pipe by tamping.
Where the rain carried through the con-
ductors would affect the building it may
be imperative to place them further

i from the house by a few feet. The self-
explanatory Fig. 2 will answer for this
case.

Figure 3 shows a ground plate bent
from a sheet of 1 /32 inch copper 1

by 3 feet with wires threaded through
nail punched holes. This ground plate
may be inserted in a hole as described
above, with the mixture inside and sur-
rounding it, at some distance from the
house or placed in a well or some place

that can be kept moist. The wires are
brought from the plate and soldered to
the rain conductors in such a manner
that they cannot readily be damaged
mechanically.

While it is fascinating to see laboratory
experiments with high potential currents
of 400,000 volts and over acting on in-
sulating strata like glass, such as the
writer was privileged to witness and
much useful information of the action
may be gathered therefrom, yet a far
more striking and practical lesson may
be had if perchance one visits the
laboratory of "Dame Nature" which also
fell to the luck of the writer.

It was in Columbus, Ohio, he believes,
some fifteen years ago. He stopped at
the best and newest hotel in town (name
forgotten) ; the lobby had walls of white
marble slabs, the floor white square til-
ing. Everything was clean, neat and
substantial. On the top of the flat sheet
metal covered roof was a flagpole some
forty feet long, some six inches in
diameter at the bottom, tapering upward
and capped with a gilded ball about eight
inches in diameter. The six or eight
story building was of brick with a mas-
sive stone front, as far as the writer can
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now remember. Shortly after dinner one
day-it was a hot summer afternoon-a
very severe thunderstorm broke out
over the city and after it had lasted some
ten to fifteen minutes an exceptionally
bright lightning bolt flashed through the
air followed immediately by a terrific
crash of thunder. A few seconds later
the top of the flagstaff, a piece four
feet long, crashed to the ground. The
writer, who had not felt any shock nor
heard the familiar crackling noise from
electric light or telephone wires fre-
quently noticed on such occasions, ran
into the street and looked to the roof of
the house. The whole flagstaff was gone.
Ile returned to the hotel and notified
the manager, who had been busy in his
office, of what had happened and asked
the privilege of investigating with him
the amount of damage done. Inspection
of the rooms on the top floor disclosed
no trace of lightning and no damage.
Climbing to the roof it was found that
the building had no lightning rod nor
was it especially provided with any
tem of wiring for its protection. This,
of course, made a closer investigation so
much the more interesting.

The flagpole was provided with stays
as shown in sketch (Fig. 1) and anchored
on the tin roof which formed one con-
ductor with the eaves troughs and the
rain conductors which extended straight
into the ground through the large slabs
of the pavement-a construction of con-
ductors entirely in accordance with the
theory and experiences for rapidly dis-
charging oscillatory currents of high fre-
quency into the ground which was kept
moist automatically by the rain from the
roof.

That the full charge of the lightning
bolt was received by the flagstaff and
carried off without further damage to
the building or its contents will readily
be understood when it is learned further
that half an hour later a couple of men
brought the rest of the flagstaff to the
hotel which they had picked up two or
three blocks away.

Hoping this information may he of
help to some of your readers, I remain,

Very truly yours,
LUDWIG Gt TM.\XY.

St. Louis, Mo., March 12, 1913.

Capturing a Mexican Mountain
Stream

A small but constant flowing mountain
stream in northern 1\Iexico has been

A MOUNTAIN STREAM IS CONDUCTED THROUGH
A 30 INCH PIPE TO THE HYDRO -ELECTRIC PLANT

literally captured and put to useful
work generating electric current for use
in silver mining operations in the vicin-
ity. The stream, which originally flowed
down the south slope of a foothill,
is now conducted through a 30 inch
pipe down the east slope to a hydro-
electric plant, while the original bed
of the stream from the place it was in-
tercepted is now dry. The plant has two
turbo -type generators.
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Keeping the Lines Up in Central Africa

It is a never ending source of wonder-
ment to the traveler in Africa what odd
means the government has used in
maintaining an efficient telegraph and
telephone service. In my journeyings
through Central Africa I often came
across telegraph poles which were
nothing ,more nor less than trees cut
down and transplanted. The wires had

ONE OF THE CENTERS OF THE CENTRAL
AFRICA TELEPHONE SYSTEM

been strung on them and they made ex-
cellent standards if somewhat unique
ones. Frequently the trees had again
taken root and were sprouting.

While traveling down the Nile through
Uganda I often came across angle iron
standards of telegraph lines which had
been knocked down by some herd of
journeying elephants who had paused

to scratch their backs against them. In
some cases the poles had been twisted
in all manner of shapes by elephant or
rhinoceroses who had not waited to pass
around then. Particularly was this
the case in the Akuma Forest and near
Wadelai. An elephant has no respect
for the telegraph service, and it is no
infrequent thing for the line to be re-
ported down or interrupted simply owing
to the unwelcome attentions of these
beasts.

At one place in Uganda the iron tele-
graph poles are the sole means of mark-
ing the native path between two stations.
They have been set in a perfectly
straight line - for over 150 miles. In
fact without them it would be very dif-
ficult to find one's way across country.
They are the milestones of Central
Africa, the sign posts, as well as the
source of news being transmitted.

The telegraph lines are kept in repair

A UGANDA WAYSIDE TELEPHONE STATION

by natives, who have been trained to the
work and have quickly become very effi-
cient. These linemen live in their na-
tive villages at frequent intervals along
the line and go out immediately to re-
pair the line when there  is anything
wrong with the service.

In some parts of Uganda telephone
lines and a native hut serve as a tele-
phone booth where one can stop and ,ring
up the nearest station and without
charge. There are no nickel -in -the -slot
'phones. but a free service provided by
government.-W. ROBERT FORAx.

Electric advertising signs and electric
vacuum cleaners are rarely found in
Spain. Of the first named, few are used
except in three or four of the largest
cities. Occasionally a theater has its
na#he outlined with 'electric lights.



Ste. Anne de Beaupre, the "Miracle Church"
Ste. Anne de Beaupre, and old-fash-

ioned and undisturbed little village nest-
ling against the Laurentian hills of Que-
bec Province, is the second greatest
"cure resort" in the world. The celebrated
Lourdes in France, which Zola touched
upon with none too friendly regard, has
probably a longer line of annual pilgrim-
ages, but Ste. Anne's in Canada draws
to its gates tens of thousands of crippled
men and women and children, to whom
the chance of a miracle is absolutely
their last hope on earth. How this
strange and impressive institution, so un -
modern in its origin and almost medieval
in appearance, has seized upon electricity
as a legitimate part of its equipment is
one of the most unique stories in the
writer's experience.

It is well to explain that the installa-
tion of electrical power has nothing to
do directly with the healing of the sick.
Its only function is to render more im-
pressive the elaborate ceremonies within
the church of Ste. Anne and in the great
gardens about which the cortege of wor-
shipers daily wend their way to the slow
rhythm of a Catholic prayer. Possibly
some churchmen of a century ago might
dispute the wisdom of replacing candles
with electrical bulbs, but the priests at
Ste. Anne's, with whom the writer often
talked, defended the innovation as being
consistent with the traditions and ideals
of religious services. At all events, the
old-fashioned scheme of illuminations at
this essentially old-fashioned village will
never be restored. If supernatural "mani-
festations" are to be granted to the
thousands of cripples praying morning,
noon and night at the shrines, the pres-
ence of electric wires, it is argued, will
not materially interfere.

One night as I strolled down the
village roadway, boarded from side to
side and banked by garishly painted
bazaars and filigreed verandas like the
comic opera streets of the theatre cur-
tain, I found myself at the gate of ti

wooded garden and at the farther side
loomed the church of Ste. Anne. Around
the edge of the enclosure ran a wide
promenade trampled into adamant by
the feet of an unnumbered procession of
yearly worshipers. At the doors of the
church I found myself caught in a sudden
flood of outcoming pilgrims at whose
head marched three acolytes in their
robes, bearing crosses of gold and silver,
upon their shoulders. Turning to one
side I surveyed this solemn army of
humanity gathered for weeks or months
from every corner of the globe. Some of
them had been at Lourdes and failed to
meet a cure. Some had come from Cali-
fornia, Mexico, Alaska, Russia, and not a
few had marched on foot scores of miles
to reach this land of promise. Over their
heads, deep in the recesses of the col-
umned church, I saw a statue of Ste.
Anne, the mother of Mary, raised high
above the congregation and sculptured
in gold. To this symbol more than five
million cripples and abandoned sick have
looked for pity in the many years it has
stood there.

Every suggestion of the building was
of an architecture long survived. The
ceilings were matted gray with age and
the smoke of incense. But about the
whole figure of Ste. Anne was drawn an
ellipse of tiny incandescent globes-a
surrender to the picturesqueness of
Twentieth Century electricity. The
dazzle of the lamps against the golden
surface raised a curious contrast to the
yellow flicker of the long candles that
devotees had strung about the base, as
tributes of their faith. The candles kept
harmony with the quaint atmosphere, the
monotone of the preacher in the lofty pul-
pit, the subdued beauty of the choral
music coming from a distant chamber.
But light is light and electricity is better
light. So it won the day against tradi-
tion.

The procession, fifteen deep, was now
well along the wide path of the gardens.

194



brought into use to heighten the religious
effect of their daily ceremonies. By its
use the concourse of pilgrims were en-
abled to keep in view during their march
the One to whom their piteous prayers
were addressed with such sincerity. I un-
derstand that the spotlight 'idea was com-
bated by some of thé clergy but finally
won its way. The picture of the garden
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Each pilgrim held a lighted candle pro-
tected by a cone of crimson paper from
accidental injury of his closely packed
neighbors. The effect was to cast up-
ward on the thousands of faces a thou-
sand shafts of light softened into a
shadowy pink ; the rest of the figures
was obliterated in the darkness of the
night. As the queer array of sad -faced
people plodded along, some in
invalids' chairs, some in their
parent's arms, I saw a long
arrow of the whitest light
leap across the garden from
the far corner and fall about
another golden figure of Ste.
Anne standing a hundred feet
high upon the central tower of
the church ; it was nothing
more or less than a powerful
spotlight-another innovation
which the church authóritie,;

r

Photos by cnverny of G. :adiau Pa Jir Railway
THE "MIRACLE CHURCH" OF STE. ANNE DE BEAUPRE. IN THIS OLD AND CELEBRATED SHRINE UTILITY

HAS WON THE DAY OVER TRADITION - IT HAS BEEN "ELECTRIFIED"
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on a summer's night with the glowing
gold of the statue vignetted like a vision
from the clouds, the curé in the center
of the quadrangle leading the prayers,
the moving masses about the edges sing-
ing softly in broken meter-nothing in
after years can dispel its quaintness, not
even the thought of its volts and
ampers.-RoBsoN BLACK.

A Mammoth Electrically Timed Door
One of the largest safety deposit doors

in the world, and a door in which the
most burglar -baffling ideas have been
utilized, has just been erected by the
Globe Savings Bank of Los Angeles,
Cal. The door, with the casing, weighs
a trifle over 80,000 pounds, the door
itself balancing the beam at more than
34 tons. It is composed entirely of the
finest chrome steel.

Around the edge of the door and con-
stituting a large portion of the "lock-
ing" apparatus is a series of 25 bolts,
each of these being five inches in diam-
eter and the entire 25 having an aggre-

gate weight of one ton. These bolts shoot
out from the center of the door into the
casing when the door is closed..

This door is controlled entirely by
electricity, having four small electrical
time dials and being equipped with a
series of four electrical burglar alarms,
two of which are stationed at the sides
of the vault door, one being situated on
the street in front of the building and
the other being set at the police head-
quarters of the city. There is a system
pf blind combinations and it is claimed
that the door is drill proof. Those in
charge declare that to wreck this door
would mean that the entire thirteen story
building would be destroyed.

This entire vault is electrically pro-
tected. The walls are 38 inches thick,
there being fourteen inches of concrete
and steel and 24 inches of honeycomb
steel boxes. The floor is 36 inches thick,
while the ceiling has a thickness of 48
inches. At intervals of four inches
through this mass of steel and concrete
are electric wires which lead to the bur-
glar alarms.

THE DOOR ALONE WEIGHS MORE THAN 34 TONS



POPULAR ELECTRICITY MAGAZINE 197

Another White Coal City
Senator Brady's recent transaction

in selling his white coal mine, American
Falls. to the Kuhns of Pittsburg for
$2,000,000 recalls to our minds a cer-
tain famous real estate deal which
happened a few years back when all of
the country west of the Mississippi River
and east of the main range of the Rocky
Mountains was bought by a certain
shrewd and cautious buyer, a veritable
Yankee bargainer, for the sum of
$15,000.000. Considering that $15,000,

SENATOR BRADY S
"WHITE COAL' PLANT

000 would not purchase the undeveloped
water powers of the Snake River alone
and that the $2,500 which Congress
once refused President Jefferson to ex-
plore the great territory, then considered
a bad buy, could soon be sunk in merely
staking claims on these water powers,
Uncle Sam's reputation as a close bar-
gainer should be completely restored.

The new plant at American Falls,
Idaho, is unique among most plants
in that the electrical energy will find- a
large summer market furnishing power
to the gigantic pumps that are used to
lift water to irrigate the Carey Act

lands. As the irrigation season opens
about April 1 and closes about October
20, a like amount of electrical current
that finds a market during the summer
period for pumping water must be used
in some other way during the winter
period. There is seldom interference.
with the great hydro -electric plants in
Idaho streams on account of ice. The
turbines are kept going with no addition-
al cost except for supervision and lubri-
cating oil through the winter period.
Hence large quantities of this electrical
current during the winter period are

AMERICAN FALLS,
IDAHO

sold and very cheaply for heating pur-
poses. In some districts of Idaho the
power companies make a flat rate for
heating a home with a given number of
rooms through the fall, winter and
spring period. Estimates are made
upon the cubic contents of the rooms
and character of construction of build-
ing.

There are now a good many chimney -

less homes in Idaho. For seven years
Senator Brady has had no fire in his
house at Pocatello, either for cooking
or heating. Electricity cooks, churns,
washes, irons, runs the ice cream freez-
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er, washes the dishes and furnishes the
heat and light. The rich man's luxury
will now be the poor man's economy and
the servant question is solved.

Flash Lamp in Opera Glass Box
Music lovers often like to follow the

score during the opera and are unable
to do so when the house is in darkness.

OPERA GLASS BOX WITH ELECTRIC LAMP

For their benefit an opera glass box
has been designed that has a tiny elec-
tric lamp and battery in the bottom. The
lamp is at one end of the box and by
pressing a button enough light is given
to read the libretto.

Peat collecting by electrical machines
is the latest method to be carried out in
Germany. The whole machine is mounted
to run upon a broad and heavy beam laid
down on the ground offthe peat bog, and
an electric motor drives it.

Fountain with Electrolier

AN ARTISTIC BUBBLING
FOUNTAIN tive color to mark

the location of the fountain in the evening
and provide proper illumination around
it.

While the "bubbling fountain" without
insanitary drinking cups was hailed as

a decided advance
over the old style,
the invention of a
Michigan designer
of street fountains
has removed the
one objection to
the ordinary "bub-
bler." He has made
it as readily avail-
able to children as
to adults by placing
the "bubbler" on
the end of a tube.

However, t h e
most advanced fea-
ture of the design
is the electrolier at
the top which may
serve by the use of
a globe of distinc-

Treasure Hunting with Electro -
Magnets

The adaptability of the electromagnet
to recovering iron and steel submerged
in water has been demonstrated many
times of late when salvage work has been
carried on in this manner, notably in
Regents Canal Basin, London. These
results have fired the imaginations of cer-
tain treasure hunters, and that is the story
we wish to tell now.

Lest you may have forgotten it, the
British frigate "La Lutine," reputed to
have had aboard bullion and specie to the
value of $6,000,000, foundered upon the
coast of Holland-near the entrance to
the Zuider Zee-in October of 1799. In
the summer of 1858, wreckers recovered
in a few days from the battered stern of
that ship more than $150,000, and that
exploit has fired successive and intermit-



POPULAR ELECTRICITY MAGAZINE 199

tent salvage expeditions ever since. Un-
fortunately none of the later ones have
reclaimed enough of the gold and silver
to meet expenses, and sonic of them did
not even find the hulk.

After two years' work, the National
Salvage Association of London has not
only uncovered the remnants of the hulk
of the frigate but has pretty conclusively

that obstacle in an approved fashion:
first, to break it up, and then to lift the
pieces aboard the salvage steamer
"Lyons" to make sure of getting any of
the bars of bullion that may be mixed
with the rust and the cannon balls. They
expect, though, to find most of the treas-
ure grouped below the enveloping heap
of iron.

To raise these irregular -shaped frag-
ments of cannon balls and rust the sal-
vors will employ submarine electro-
magnets made specially to meet the serv-
ice. One of the difficulties to be over-
come in large electro -magnets is that of
heating, but subaqueous service will

THE OLD WAY OF RAISING IRON FROM THE DEEP COMPARED WITH THE MODERN LIFTING MAGNET

proved that any treasure remaining on
the present site is probably buried under
a mound of cannon balls that have be-
come bound rigidly together by iron rust.
A bit of that rust, brought up by accident
and just before the salvors were about
to abandon the hunt as hopless, contained
grains of gold and the impress of a rec-
tangular object. This turned out to agree
in dimensions with a bar of gold in Am-
sterdam which was recovered from the
wreck a good many years ago.

Last year the divers tried to shatter
the iron mass by using dynamite in a
crude way, but their efforts were unpro-
ductive.

Now, however, they intend to go at

greatly reduce this drawback, because
the enveloping water will tend to keep
the lifters cool.

Perhaps you will wonder, just the
same, why these magnets may otherwise
be superior for this particular duty, and
in brief we may say because of the time
saved during operations. This is of the
utmost importance in this undertaking,
because the North Sea is a fickle body of
water and it does not permit wreckers
to work except at intervals, and even
then perhaps only for a day or a few
hours at a time. By using these magnets
to clear away the obstruction without re-
quiring that the divers attach ropes or
chains to each piece, the entire task may



200 POPULAR ELECTRICITY MAGAZINE

be completed in a short while after the
mound of shot and rust has been proper-
ly fractured. Some idea of the weather
uncertainties of those waters can be
gathered from the fact that in 1911, when
the salvors did the bulk of their excavat-
ing, they were able to work about 800
hours during eight months of the year,
while in 1912 they could anchor the
"Lyons" over the site of the wreck and
pursue their efforts under water for a
cumulative period of less than 300 -iurs.

Theater Exit Light Fixture
One of the most stringent municipal

regulations in force in large cities for
the protection of theater patrons is

PHOTO TAKEN WITH EXIT ILLUMINATION ONLY

that requiring the exits to be plainly
marked and illuminated.

The illustration shows a special fixture
for this purpose which so distributes the
light as to illuminate the threshold, the
lock and the fire extinguisher. The
word "EXIT" is arranged on the front
face to be displayed in white letters.

Electrical Action on Cement and
Re -enforced Concrete

In 1908 a Frenchman, Monsieur A.
Knudson, published the results of a num-
ber of experiments which he had made on
the effect of the action of the electric cur-
rent on cement and reénforced concrete.
Whether there were errors in the re-
ports sent out or whether they were in-
tentionally misrepresented is not known,
but the fact remains that a considerable
amount of discussion was aroused at the
time among engineers and others inter-
ested in the matter; some writers even
going so far as to say that a mass of con-
crete, after being subjected for a period
of time to the action of the electric cur-
rent would suffer disintegration to such
an extent that it would be possible to cut
it with a knife! Since then the question
seems to have been undecided, and it is
only recently that information has been
available which, for the present at least,
will allay any uneasiness which may ex-
ist in the minds of technical men on this
point.

A short time ago a German technical
journal, Die Bairaclt, made an inquiry
among concrete experts throughout Ger-
many for the purpose of discovering
what had been their experience in this
respect. The data gathered covered
practically every kind of concrete struc-
ture in use in Germany at the present
time, and in not a single instance was anv
report made which would indicate dan-
gerous effects from the action of the
current. Even in the case of water-
works, which would be especially liable
to injury on account of their exposed
situation and the probability of electro-
lvtic action, there was no report of any
damage.

In the case of reénforced concrete,
however, it had been found that where a
mass of iron had been in such a position
with regard to the current as to form a
positive electrode, the iron was coated
with rust and the concrete in the neigh-
borhood was- fissured. That the fissures



POPULAR ELECTRICITY MAGAZINE 201

were due to the accumulation of rust on
the electrode was proven by the fact that
when the iron was replaced by brass, no
rust, of course, being formed, the fissur-
ing ceased.

Other experiments have shown that
the continued action of an electric cur-
rent has the effect of drying the concrete,
and so diminishing its resistance to
crushing, except in the case of concrete
which has been well tamped, in which
this effect was not observable. These
results, however, are from experiments
which were made under conditions very
much exaggerated in comparison with
those of actual practice.

The result of the inquiry is that there
is not the slightest cause for alarm in
the case of reenforced structures as at
present built.

Electric Oven for Bakers
The large electric oven shown in the il-

lustration was specially constructed for
use in baking fruit cake, gingerbread,

OVEN FOR BAKING FRUIT CAKE

etc., where it is necessary to have the
heat well regulated to secure the best
results. The oven has ten compa-tments,
each of which is controlled by a separate
switch so that any or all compartments

can be used. The entire oven is lined
with asbestos to retain the heat; the exact
temperature is indicated by pyrometer
gauges placed above the switchboard.

Sounding Device
A sounding device which will ring an

electric bell when it comes in contact

SOUNDING DEVICE

with the bottom of a river or body of
water is the invention of Donald B. Fer-
guson, Aurora, Minn.

Within the bell shaped, weighted body
is a hollow interior shaped like a frustum
of a cone, the wall of which is lined with
metal and connected to one wire of the
cable for lowering the plumb. From the
top of the frustum is suspended a metal
tongue or clapper connected to the other
wire of the plumb cable. When the plumb
strikes bottom, as shown in the small pic-
ture, it tips and the tongue strikes the
metal wall, closing the circuit and ring-
ing a bell which is, of course, connected
with a battery attached to the upper end
of the cable.



Heroes of the Flooded Shaft
By ROBSON BLACK

Now this is a tale of plain fact, with-
out a heroine, without a third act. It
tells how three electrical workers who
are living at this moment went in a punt
down through a raging torrent that
choked a power company's tunnel along
the mighty cliff that holds up the weight
of Niagara Falls. It tells how three men
with three boxes of dynamite groped
their way in pitch blackness through a
circular chamber swirling with water in
order to blast out ten tons of rock
lodged unexpectedly in the tunnel's
"spout." They failed. And then what?
A few days later they did what mortal
men have done neither before nor since :
they climbed up the face of Niagara Falls
front the outside, crawled under the cur-
tain of water that leaps out from the
giant cliffs and placed a charge of dyna-
mite in the mouth of the tunnel. That
time they were successful. The channel
was cleared without the loss of a life.

The Toronto Niagara Power Company
had spent millions on an elaborate sys-
tem of power houses. One of the en-
gineering necessities was to provide an
escape for the water used in the develop-
ment wheels and it was decided that a
tunnel should be constructed from the
company's plant some distance above the
falls, opening out under the Horseshoe
Falls at a point 150 feet beneath the
upper surface. Here the water coming
from the turbines would be thrown into
the descending torrent.

After months of anxious labor, boring
foot by foot through the solid rock, the
drills so changed their tune that the en-
gineers knew the face of the precipice
was a few feet distant. Working with
caution-for such an experiment with
the Falls of Niagara had never been
tried before-a few more feet were
chipped from the intervening wall. The
unexpected happened. An aperture ap-
peared at the top of the tunnel. Dense

clouds of spray packed through the hole
from without, and the workers knew in
an instant that their wits were now to
combat the ugly ingenuity of Niagara.
A clash was made for the inner channel
and though the water rose nearly to their
waists all reached safety. Desperate to
save the costly undertaking of many
months, the superintendent decided to
beat the Falls with electric pumps. He
stopped them, out of pity. Then came
the call for three volunteers to which
John Davis, "Shorty" Minor and "Mike"
Abbott responded.

When the trio entered a punt in the
tunnel with a full load of dynamite they
found their curious journey to be far
more hazardous than anticipated. The
waters had risen until only about three
feet remained between the top edge of
the punt and the rough hewn roof of
the tunnel. Ballast was taken aboard
and by lying on their backs they were
able to press the punt forward foot l.;y
foot. It was now utterly Clark, with no
noise other than the sucking of small
whirlpools and the dull boom of the
mighty Niagara that hurdled above and
before them. But the punt was nearing
its destination and with a final shove the
prow struck against the thin partition of
granite. Onto a narrow ledge the volun-
teers scrambled, dragged their dynamite
beside them and then commenced their
hair raising search. Within ten minutes
they had scrambled through the hole in
the partition against a gale of spray and
flooding water and now stood within
perhaps the most remarkable chamber
ill the whole world. Within reach of
an arm descended in stupendous masses
the curtain of Niagara which with every
vicious eddy of wind cast back heavy
sheets of spray against the cliff to which
the workers clung for dear life. At
their feet loomed the misty depths into
which plunges the overflow of four lakes
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hour after hour. Above them flicked
and flashed the black torrent at the brink
of the fall.

Cautiously and without haste they
placed the heavy charges of explosive,
attached their reels of copper wire and
crawling once more through the hole into
the channel took their places in the punt
for the return voyage. When the
watchers at the mouth of the shaft had
about despaired of the outcome the nose
of the punt jutted into view and a shout
of congratulation was given as the volun-
teers stepped ashore.

After the explosion the undaunted
crew once more essayed the task of re-
porting the state of the tunnel mouth.
Again the ballasted punt was shoved
through the narrow band of vacant space
hundreds of feet to the far end. They
found a disappointing sight. Instead of
blowing the boulders out the dynamite
had merely dislodged fresh chunks Of
rock which now lay heaped at the open-
ing.

Back went the punt to report the
unfortunate result. Half way to safety
the water crept above the edges, filled
the overweighted shell and sent it to the
bottom in a couple of seconds. Swim-
ming for their lives-shouting encour-
agement to one another as they scrambled
for an instant's rest onto a rocky ledge
touched in the dark-the escape from
death was avoided only by a persistent
struggle.

The engineers responsible for the pro-
duction of a workable plant turned to a
novel and much more hazardous scheme
to rid the costly tunnel of its impediment.
This was to send a group of men roped
together like Alpine tourists to climb up
the face of Niagara Falls from the out-
side.

To all who have set eyes upon the
beauties and terrors of Niagara such a
suggestion may sound mere madness. It
was, however, a fairly practicable idea.
The great curtain of water that drops
from the brink of the precipice into the
pool of mists that appears to rest on the

bottom of the planet is swept from five
to fifteen feet out from the face of the
cliff by the force of the river's current.
By the action of years a sloping mass
of boulders has gradually become lodged
higher and higher against the wall be -

ALL THIS TIME WE WERE ADVANCING LITER-
ALLY UNDER NIAGARA FALLS"

hind this curtain so that from certain
points a daring man might crawl half
way up the cliff. The most fatal of
many grave dangers attendant upon such
a piece of hardihood was that by a change
of wind the sheet of waterfall should be
pressed backward into the cliff and crush
the adventurers beneath its enormous
weight.

Davis, Minor and Abbott, led by
Beverley R. Value, the superintendent,
again stepped into the breach. Once
the job of clearing the tunnel was started,
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said they, it was "up to" them to see it
carried out. Tying themselves together
with a long, stout rope and donning oil-
skin suits and rubber boots, they de-
scended into the Cave of the Winds,
(familiar to tourists), which is an arti-
ficial channel carved sonic hundred feet
beneath the falls with smaller channels
running at right angles to the face of the
mountain. At the farthest opening the
men climbed over the guard rail and
were lowered one by one about 50 feet
to the point where the broken boulders
lay against the precipice. There they
shouldered their packages of dynamite
and copper wire, cast off the rope that
held them to their friends in the Cave
of the Winds and started the perilous
journey. I give the story in the words
of one of the men who recounted it to
me :

"Although we were dressed in oilskins,
oil hats and rubber boots we were quick-
ly drenched to the bones by gusts of
spray that tumbled on our heads and
backs like pails of buckshot. So great
became the force of these gusts that we
could stand upright no longer and
crawled from boulder to boulder on our
hands and knees. All this time we were
advancing, literally under Niagara Falls,
for the cataract was falling over and
slightly beyond us, now and then giving
us an extra heavy swish of water as the
winds in the gorge blew direct against
the face of the fall.

"We were walking about a hundred
feet up from the pool, bracing ourselves
against the -pile of rocks. It was, at
first, an almost impossible task to make
steady progress. So we kept sonic dis-
tance apart for safety's sake in the event
of one having a tumble, and by taking
our medicine patiently at every downpour
sent our way, we finally reached the
ledge directly tinder the tunnel's mouth.
It was a matter of a few minutes to
place the dynamite and wires where
they would hit the blockade to best ad-.
vantage.

"We rested a few minutes and com-

menced the return journey. Bad as the
approach had been, the going back was
infinitely worse. The adverse winds had
practically isolated us by walls of water
and indeed at one time the prospect was
good for a 24 hour stay on the edge of
an ugly cavern.

"During a lull we were enabled to make
another start. Haying to drag the pair of
copper wires with us made the trip much
more difficult, but we held on and gained
foot after foot. sometimes slipping,
often bringing blood, until the sight of
the Cave of the Winds peeped through
the abnormal mists. Exhaustion was
slowing down our steps, and a fearful
hunger increased the discomfort, for the
adventure had taken the best part of a
day. I remember some one throwing us
a rope and we snatched at it with a sud-
den return of energy.

"Lifted safely into the cave, the super-
intendent touched the copper wires. A
far-off roar, that sounded even above the
boom of the Falls-and we turned to
face a messenger who had been waiting
at the telephone for instant news of the
water level in the tunnel. `It is rapidly
lowering," said he, and all of us knew
that the blockade had been broken by the
blast.

Glasgow's Navigation School
Electricity and the magnetic phenom-

ena of the earth figure in the efforts of
the city of Glasgow. Scotland, to officer
the British mercantile marine. Glas-
gow's navigation school at the Royal
Technical College is the most perfectly
equipped institution of its kind in the
world.

The authorities of this school purchased
not long ago the steam yacht Vivid from
the Royal \ avy, in order that the work
learned indoors during the winter may
be put to practical use during the sum-
mer months. In addition to the regu-
lar courses in seamanship, which include
instruction in the rigging and handling
of sailing ships, instruction is given in
the Board of Trade regulations for pre-



"Electrifying" the Boardwalk Wheel
Chair

The boardwalk wheel chair seems to
be the newest application of electricity
to recreation. A young couple winter-
ing at Palm Beach, Florida, recently ap-
peared on the boardwalk in the first equi-
page of this kind. It looks in every re-
spect like its predecessor, the old-fash-
ioned Atlantic City wheel chair, ex-
cept that it is operated by electricity in-
stead of by a porter.
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venting collisions at sea; theory and
practice of all forms of electrical and
other signaling apparatus, wireless tel-
egraphy, electric steering apparatus and
the handling of floating electric plants
of all kinds ; the magnetic pole and the
effect of electrical currents upon the
compass ; taking observations ; adjust-
ments of the ship's compass by means
of a device called the deviascope, and
in fact all electrical problems that have
to do with navigation or the handling
'of a ship of any sort. .

DEMONSTRATION OF THE
BOARD OF TRADE REG-
ULATIONS FOR PRE-

VENTING COLLI-
SIONS AT SEA

TAKING OBSERVATIONS
WITH A SEXTANT

CAPTAIN BROWN SHOW-
ING STUDENTS HOW

TO ADJUST A SHIP'S
COMPASS



"These are great times," exulted the
Electrician to his friend the Old Fogy,
"With machine guns and other instru-
ments of war we certainly are going
some in the fighting game!"

"Yes," agreed the
Old Fogy, as he ad-
justed his glasses,
"but do you know
that, before such
things were dreamed
of, an entire nation
was conquered with
a magnet and a little
black box ?"

And the Electri-
cian confessed,
"No!"

"You have heard,
no doubt," the Old
Fogy rambled on,
"of the marvelous
inventions of Robert
Houdin, the great
French conjurer, a
man who did great
things with electric-
ity when Alexander
Graham Bell was an infant. Houdin
to many of his magical experiments,
Parisian public for years in his little
retired he was the most favored performer of his day,
and had bowed to the plaudits of royalty !"

"Heard all about that," snapped the Electrician.
"What about the black box?"

"Coming to that, boy; coming to that. Houdin retired
to his family estate on the left banks of the river Loire,
near St. Gervais, hoping to end his days in peace. But

-,-,_<

Allowed himself
`tobeJhoiat-

rift it le
after a year or so
there came to him,
through a military
friend, a request
from the French

government that he go to Algiers. In his
memoirs, translated into English some
years before his death, he says that the
Marabouts of that counrty, a sort of
medicine men and wonder -working -
priests, controlled the masses and incited
them to intermittent revolts against the
French by their tricks. These tricks, he

applied electricity
and delighted the
theater. When he
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assures us, were of -and cau Ii'the simplest and tulle f uno,rnued
most primitive type.
It was the hope of the government that
Houdin, by his mysteries, could demon-
strate that the white conquerer's magic
was superior. And Houdin did it."

"With the little black box and the
magnet ?"

"Yes. His recital of his performance
in Algiers is exceedingly interesting.
Some of the most distinguished natives
were there. Houdin showed them all
sorts of things ; allowed himself to be
shot at, and caught the bullet unharmed,
and many other such feats. But his
Piece de resistance undoubtedly was his
box. He called for a strong man to
come on the stage, and a giant responded.
Houdin toyed with him a moment, ban-
tered with him about his strength, and
asked him if he could lift his little black
box. Disdainfully, the Arab lifted it
and smiled. But Houdin warned him,
"Wait. But a moment, and you shall
be as a little child !" He placed the box
on the stage and dared his huge guest
to raise it. The Arab tried with one
finger; grasped it with his great muscu-
lar hand ; tugged at it with all the
strength of his massive arms, bracing
his legs like two huge bronze columns,
so Houdin says, to no avail. Try as he
would, this son of the desert could not -

stir that little box from its place. For
a breathing spell, he released his grip
for a moment, then went at it again.
And while the awestricken audience
panted in amazement, he suddenly
writhed in acutest agony, and sank grov-
eling to the stage. The current cours-
ing through him had galvanized him
into misery. Then Houdin gave a sig-
nal; the current from the electro-mag-
net beneath the stage was turned off,
and the Arab fell back groaning. He
lifted his and, hiding the
face in his cloak, crept away to blush

Tña conqueror, corqu¢,r9-
W .$ Con to -

^^:  "
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unseen. The little black box had con-
quered."

"And-?" inquired the Electrician.
"And," replied. the Old Fogy, "Houdin

was triumphant. The country had seen
him shot at by a man who said he wished
to kill ; had seen him rob a giant of his
strength. No Marabout had ever done
that. No Marabout with primitive
tricks could convince them that any re-
volt of theirs could prevail against the
white man and his magic : his electricity.
The conqueror's conquest was complete."

Making the Desert to Blossom
A vivid object lesson in the value of

electricity to the rancher in arid south-
western lands is shown in this picture
of the flow of water forced by an elec-
trical pumping plant. The photograph
was taken in Santee in the El Cajon Val-
ley, near San Diego, and shows a flow
of 200 inches on alfalfa land. This water
is pumped from the San Diego River
and raised 35 feet by means of a centri-
fugal pump.. In transforming the desert
into green fields, water means wealth ;
therefore the electric power that brings
the water rightly spells dollars.

Searchlight for Viewing
Numbers

An electric searchlight is attached to
the side of an interlocking tower on one
of the eastern railroads for the purpose
of enabling the operator to read the num-
bers of the locomotives at night. The
searchlight consists of a 100 watt, car-
bon filament, 110 volt lamp placed with-
in a ten -inch parabolic reflector. It is
supported by a bracket bolted to the side
of the building at a height of about eight
feet above the rails. The reflector is

Locomotive

placed in such a position that the rays
of light are projected normally across
the tracks. The operator controls the
lamp by means of a switch placed in the
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EXPRESSIVE OF THE POWER OF AN ELECTRIC PUMP

upper room of the tower. The current
is turned on at dark and the lamp is kept
lighted all night, permitting the numbers
to be easily read as the locomotives pass
at high rates of speed.

Kicking Horse Tunnel of the
Canadian Pacific

One of the most remarkable tunnel
projects ever attempted in America has
been announced by the Canadian Pacific
Railway Company of Canada, and in-
volves almost a complete supersedence
of steam by electricity. Iu order to re-
duce the length of its mountain tracks
in western Canada by five miles and to
do away with many miles of dangerous
snowsheds, the company will spend no
less than fourteen million dollars to bore
a tunnel through Kicking Horse Pass
of the Rocky Mountains. It will be six-
teen miles long, four miles .longer than
the famous Simplon tunnel in the Alps,
and will take seven years to build. Its
eastern portal will be in Alberta, and the
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western in British Columbia. The un-
dertaking, both in its construction and
the permanent equipment, will be largely
electrical and new power sources in
the Rockies will be tapped in order to
commence thé work. While detailed
plans have not, of course, been issued,
it is given out that electric power ma-
chines of the latest design will be util-
ized exclusively in the tunneling oper-
ations and electric locomotives will be
employed to carry the trains from side
to side.

This improvement, with many others
under way and proposed, will make the
Canadian Pacific main line 300 miles
shorter than any other transcontinental
line. The company proposes to have
three and probably four main lines to the
Pacific Coast, the first by the present
main line. the second by a new cut-off,
via Souris in Manitoba, the third through
Edmonton and thus by one of the north-
ern passes to a northern Pacific port. It
is the aim of the company to eliminate
"crossing" the Rockies altogether as far
as freight business is concerned.



Electrical Men of the Times
JAMES M. WAKEMAN

James M. Wakeman came to this coun-
try from England, in 1886. When he
arrived in the land of his adoption he
knew just one man, who told him what
hotel to stop at and then dropped out of
sight-useful but somewhat limited in
his information and assistance. Since
that time, however, Mr. Wakeman has
not been slow in making friends to take
the place of the one who had disappeared.
Those who know say that he has now a
speaking acquaintance with about 20,000
men in the electrical industry alone.

From now on the public is going to
hear a great deal of the Society for Elec-
trical Development, organized a short
time ago by representatives from electric
light and power companies, the great elec-
trical manufacturers, contractors and
supply dealers, architects and others
variously interested in the electrical busi-
ness. The object of this society is to bring
to the people through various channels
accurate, instructive and at the same
time interesting information concerning
the most up-to-the-minute subject to -day
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-electricity. This is a movement of great
importance and it is well to know that
Mr. Wakeman is the man who is active-
ly directing it, as general manager of the
Society.

He was selected for this important
position because of his knowledge of
men and ability to find the "point of con-
tact," to use an advertising expression,
which will bring home to people of all
classes and interests the ideas and infor-
mation which it is the desire of the So-
ciety to promulgate. In addition to a
natural ability, in this line he is further
fitted by experience to carry on the work.

In 1892 Mr. Wakeman entered the ad-
vertising field and was for some years
western manager of the American Ma-
chinist and Railwev Locomotive Engi-
neering, during which time he resided in
Cleveland and Chicago. Then he went to
New York and was one of the incorpo-
rators of the McGraw. Publishing Com-
pany in 1899, of which corporation he
was vice-president and general manager
for  eleven years. During ten of these
years he was president and general man-
ager of The Electrical World and Engi-
neer, and was also at one time acting
president of the Engineering and .Vining
Journal. While vice-president of the Mc-
Graw Publishing Company he held the
position of vice-president of the Elec-
trical Railway Journal, American Electri-
cian and Engineering Record. For two
years he was on the board of directors of
Success magazine and was on the board
of directors of the American Press Asso-
ciation for nine years, during which
period he served one year as vice-presi-
dent and one year as president of the as-
sociation. In addition to this, in 1906 he
held the office of Supreme Apollo of the
Jovian Order and is furthermore a mem-
ber of a number of electrical and en-
gineering societies, clubs and associa-
tions, including the American Institute
of Electrical Engineers, Engineers' Club
of New York, etc.

It is to he seen, then, that as far as ex-
perience in the publication field, both

technical and general, is concerned he
could not be better fitted, and this ex-
perience, coupled with his wide acquaint-
ance and ability to see and grasp the ele-
ments of "human appeal" in electricity,
are going to make him valuable to the
Society in its education campaign.

If one may include hobbies in this
brief sketch it might be said that Mr.
Wakeman's chief hobby is traveling. He
has done this nearly all his life in con-
nection with business and as a recrea-
tion. In the course of these travels he
has covered pretty thoroughly the
United States and Canada from the At-
lantic to the Pacific, has becdmé familiar
with nearly all the chief European cities.

Ancient Burying Vaults Lighted by
Modern Lamps

The catacombs of St. Calixtus, near
Rome, were not long ago illuminated
with thousands of electric lamps, filling
the gloomy vaults and passages with a
bright light, whose effect, as it'fell upon
the rows of bones and skeletons, is de-
scribed as being startling and almost un-
canny. The use of electric lights in the
catacombs is perhaps the most unique
example of modern practical science
brought face to face with antiquity.
This, however, would be exceeded by
the introduction of the, electric light in
the galleries of the great pyramids of
Egypt. It is reported that the Egyptian
government is considering this.

Telephone Figures
According to the 1912 report of the

American Telephone and Telegraph
Company, the Bell toll lines of the
United States now reach 70,000 places.
The total mileage of wire for exchange
and toll service was 14,610,813. The
daily average of toll connections was
about 738,000 and exchange connections
about 25,572,000. This reaches the
enormous figure of nearly eight and
one-half billion connections in the year.



E1ec1ic Intere ls
ef Women

Ottáll~-04~114,.e1-*i4-~«¿!

EDITED BY GRACE T. HADLEY

Household Science at the University of Toronto
In a recent interview reported in an

eastern magazine Mr. Edison says:
"Women do not take enough pains with
their cooking; it is not even treated as an
art, when as a matter of fact it should
be practiced as a science. All cooking
should be done over an electric range.
Current used in cooking should be ac-
curately measured by an automatic in-
strument attached to the stove, and the
number of heat units expended should
at all times be indicated upon a dial that
the cook can see. Cooking cannot be
learned in the average home any more
than mechanical engineering can be
learned in the average home. Cooking
can be successfully taught only in a great
chemical laboratory such as a good cook-
ing school is."

In this connection it is eminently grati-
fying to note that Mr. Edison's ideas are
being most successfully carried out in
the Lillian Massey Laboratory of House-
hold Science at the University of To-
ronto. The following description of the
institution and its work was furnished
by Miss Annie Lewisa Laird, associate
professor of household science at this
university.

The Household Science Building of
the University of Toronto, which was for-
mally opened on the evening of January
28th, is the gift of Mrs. J. M. Treble to
the university. It is a handsome build-
ing of cut stone and has been very care-
fully planned so as to provide all the nec-
essary equipment for instruction and re-
search work in the various branches of
household science.

1'he building has a frontage of about
184 feet. It is built about three sides of
an open court, the wings extending about
106 feet. The basement continues around
the four sides, the swimming pool oc-
cupying the fourth side. The pool is
about 46 by 20 feet and is a most at-
tractive one with direct light from above
on the water. The gymnasium extends
through two floors-the basement and
first floor-and will' accommodate from
40 to 50 students at a time. It is finished
throughout in fumed quarter -cut oak and
is splendidly equipped.

The first floor of the building is de-
voted to the library and museum, the
faculty room, the student's common room,
the large lecture hall, a household art
room and offices.

The second floor of the building is de-
voted to food work. There are five food
laboratories where 100 students may at
the same time study foods and their prep-
aration. The attempt has been made to
make these laboratories as sanitary as
possible. The floors are of terrazzo, the
walls up to the tops of the doors glazed
tile, and the rest of the walls and ceiling
a cement which gives a very hard finish,
and according to the contractor can be
hosed down. It has been planned to use
coal, gas and electricity in the labora-
tories, and it is hoped to very shortly
have an electric stove which will work
automatically and which can be depended
oh for accurate experimental work in
temperatures.

To be complete, the scientific study of
food must be applied and lead up to the
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actual preparation of not only a single
dish but of meals and in connection with
this part of the work a large dining room
has been provided where class instruc-
tion may be given. But for the individual
student a small apartment of kitchen,
pantry and dining room has been planned
where she prepares day meals under
home conditions. To facilitate the work
with large classes, this suite of small
rooms has been repeated on the third
floor, and adjoining these suites rooms
have been provided in which some of the
staff and the students who are working
in the home suites may live in the build-
ing.

In the north wing on the third floor
there are two household management
laboratories with vitreous tile floors and
tiled walls as on the second floor. The
experimental work in these laboratories
includes a study of cleansing agents, the
treatment of woods and metals, the ac-
tion of various reagents on textile fibers,
the economic value of different textiles,
etc. The laundry. where practical appli-
cation is made of the knowledge gained
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with respect to the cleaning of textiles,
is fitted with the necessary tubs, steam
boiler, steam 'dryer, ironing stove, or-
dinary, gas and electric irons, etc. The
home nursing room is also in this wing.

The south wing of the third floor is
devoted to food chemistry and contains
the office of this department, a lecture
room and two laboratories which provide
accommodation for over 50 students to
work at one time. In one laboratory
special provision has been made for ad-
vanced students to do research work.
There are also two private laboratories,
one for the members of the staff in food
chemistry and the other for the house-
hold science staff.

Realizing that we are influenced to a
considerable extent by our surroundings
there has been a definite aim in planning
the appointments of the entire building
to make everything not only durable and
convenient for the work to be done but
at the same time artistic and such that
the building will have an uplifting and
elevating effect upon those who come to
it day after day.
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Household Fans

The first sultry summer days cause the
housewife to get out that modern breeze
maker, the electric fan ; of course she has
one stored away on the closet shelf ; if
not, she begins to look longingly at fans
in the shop windows and mentally calcu-
late how she can best dispense with some
adornment and obtain what has become
almost an absolute necessity in the
modern home.

Electric fans in the home drive out the
close, sultry air and bring in the freshness
of outdoors. More and more it is being
realized that fresh air is one of the impor-
tant factors of healthy living. Air should
be changed with frequency to insure
health and comfort. Electric fans are
the best and surest means of changing
air in the household. Equipped with a
three speed switch, any range from a
gentle movement to a hard blow of air
may be had ; they are smooth -running,
quiet and clean ; they make the home de-
lightfully cool on hot days. In the kitchen
they may be used to drive out cooking
odors ; in the dining room they may be
combined with the center piece and main-
tain a mildly exhilarating breeze over the
dining table; in the living room they will
keep an entire family comfortable; in
the bed -room, on hot nights, an electric
fan enables one to rest
and sleep.

The new type of
twelve inch, six blade
oscillating ' fan in dull
copper, with close mesh
guard is especially suita-
ble for the home where
there are small children.

In the illustration, the
little girl is very evident-
ly enjoying a delightful
summer breeze, so much
so that she has insisted
upon Pussy enjoying it
too ; she is sure Pussy
must be warm in her
furry coat, so the four -

footed playmate must have some of the
breeze. Pussy likes it but is a bit puz-
zled as to the source of the agreeable
sensation, and no doubt contemplates tak-
ing summer quarters somewhere in the
vicinity of the electric fan.

Dust on Lamps Absorbs Light
A lady in Cleveland awakened to the

fact that her rooms were apparently
much darker and less cheerful than they
had been at the beginning of the dark
winter season-that is to say, just after
the fall house cleaning. The change
from light to darkness had been so slow
as to be imperceptible, but she was sure
that it had come.

She looked at the room and looked at
the lamps and concluded to work the ref-
ormation in the lamps.

She brought a damp cloth, carefully
removed the shades from the lamps, and
while the lamps were still lighted she
removed every vestige of dust from the
bulbs. She washed or thoroughly dusted
each shade before replacing it and then
compared the light in the room with
what it had formerly been. She was
very much pleased with the result and
the next day carried out her bright idea
on every lamp in the house.

ENJOYING A DELIGHTFUL SUMMER BREEZE



AN IDEAL WEDDING GIFT
The day after the wedding Mr. and

Mrs. Burton went to housekeeping.
They decided with great wisdom to en-
joy the honeymoon in their own home..
They had a five room apartment fur-
nished simply but in good taste and all
their wedding
gifts were
pretty and
practical. Mrs.
Winsome, the
bride's sister,
had stipulated
that her gift
was not to be
opened until
the morning
after and then
it \vas to go
into immediate service ; so with
eager fingers the little bride
brought out the original pack-
age while Bud clipped the string
and pried off one end. Then
Mrs. Bud drew out a parcel all
neatly done up in tissue paper,
then another and still another,
as there were three compart-
ments in the package.

"A radiant grill!" cried Mrs.
Bud delightedly, "an electric
convenience! But fancy taking
one's cookstove out of a
tissue paper parcel," and
she laughed joyously, with
all the exuberance of hap-
py youth. -

"A very useful and ap-
propriate gift," commented
Bud who was immensely
interested.

"A fryer, a broiler, a toaster, a boiler,"
continued the little bride taking up the
different parts of the grill. "Could any-
thing be more complete for table cook-
ing?"

"It will save a lot of work," said Bud,
busily connecting up the device to a near-
by electric light, socket.

"How quickly it heats up," cried Mrs.
Bud. "See how the coils glow ! And the
beauty of it ís that I can stay right here
and prepare the breakfast at table."

"You see," said Bud examining the
grill, "the heaters consist of a horizontal

series of open
radiant coils of
calorite which
glow instantly
upon inserting
the two little
plugs on the
pins."

"How much
you know !" ex-
claimed i1I r s.
Bud admiring-
ly.

"Well, a fellow who is in the
automobile business and han-
dling electrics has to know a
thing or two," remarked Bud
with becoming modesty. "You
know the new slogan, `If it's
modern, it's electrical! Wasn't
it great luck that I got the
agency for that new electric?
Of course I'm not the head of
the business yet, but-"

"You're climbing up !" com-
pleted Mrs. Bud.

"Now let's get breakfast on
the new grill. I've got the
bacon and I'll put it to
broil beneath the coils. And
here is the bread all ready
to be toasted on the top of
the stove."

"When the toast is done
a couple of eggs into this shal-

low pan and by the time we finish our
fruit, the bacon and eggs will be ready,"
said Bud.

"Or if you want some wheat cakes,"
suggested Mrs. Bud, "I can invert the
pan and cook themwon top and we can
have them after the bacon and eggs are
cooked."

I'll
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"Well, here is your breakfast all nice
and hot and the coffee has percolated,"
exclaimed the little housewife enthusias-
tically. "How does everything taste and
do you think you will like my cooking?"

"I never tasted anything better in all
my life," said Bud with the fervency of a
newly-wed.

"Thank you," and Mrs. Bud smiled
and blushed. "Perhaps it is the grill as
well as my skill. You know these mod-
ern devices are solving the cooking prob-
lems so easily for young married folks
like us. Electricity does away with so
much of the sordidness of cooking, but
these electrical devices make cooking
really a dainty art."

"Well," said Bud, "I'm sure we can
testify that the radiant grill is an ideal
wedding gift !"

Cooking an Art
The human animal feminine trusts to

instinct to teach her how to rule a house
and guide her young. The human
animal masculine believes that Provi-
dence arranges these things and that
scientific cookery, sanitation and all that
are the fad of a small school of cranks.

Cooking is a craft, remember, in that
it requires manual dexterity ; a profes-
sion, in that it requires highly trained
service ; a science, in that it involves
wide, deep and exact knowledge ; and be-
yond all these it is an art-the highest
form of human activity-in that it is
open to the direct inspiration of genius ;
is a form of expression. Helen Camp-
bell in Household Economics.

New Kitchen Pleases Mrs. Wilson
Mrs. Wilson likes to preside over her

own kitchen. She is delighted with the
kitchen at the White House and hopes
to find time to slip in occasionally to
concoct something to please the family.
She finds in this new kitchen of hers
every modern convenience and electrical
contrivance for culinary purposes.

Wiring Plans for the Home

Good lighting is the primary consider-
ation for wiring a home and it is here
that electric service shows its most at-
tractive aspect and accomplishes perhaps
its most desirable purpose. Generally
speaking, each room will have its own
particular lighting requirements demand-
ing individual attention in regard to the
number, size and location of the lighting
units; in the living room the require-
ments for illumination will be quite
severe, since in the average home it is
the one room most occupied during the
evenings. It is therefore well to have
several side wall outlets for wall brack-
ets, a ceiling outlet for a central fixture
or shower, and two or more baseboard
receptacles to provide connection for
electroliers, piano lamps and heating de-
vices.

The ceiling and side wall lights can be
most conveniently controlled by a side

switch placed beside a door through
which entry is most often made. It is
well to make proper provision for switch-
ing on a part or all of the lamps in the
room, so that it may be either dimly or
brightly lighted, as desired.

In the dining room the illumination is
most effective if provided from a central
ceiling shower so that ample light is
thrown on the table directly beneath.
This may be supplemented by side wall
fixtures, if the size of the room demands
them. The kitchen should be the most
brilliantly illuminated of any room in the
house. The number of lights which
should be provided will depend entirely
on its size. A fixture in the center of the
room is usually capable of providing am-
ple general illumination, but in many
cases, the illumination should be re -en-
forced by wall brackets over the sink and
beside the range. Usually the pantry is
well taken care of by a single unit placed
at such a height that the resulting illumi-
nation of the shelves will be adequate
and sufficient.
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PLANS- FOR A HOUSE COSTING LESS THAN $5,000, IN WHICH
THE WIRING CIRCUITS HAVE BEEN PROPERLY ARRANGED TO

GIVE OUTLETS AND SWITCHES IN THE RIGHT LOCATIONS

An important feature re-
lating to the introduction of
heating devices is the ar-
rangement of the various
electric circuits. There are
three general plans for wir-
ing houses for electric heat-
ing devices, which differ
chiefly in relative costs of in-
stallation. The first includes
the most complete system,
made up of separate heater
circuits to the bathroom,
sewing room, dining room,
all radiating from a single
location and measured on a
separate meter from that
employed for the regular
lighting service.

The second class of wir-
ing combines the use of
lighting circuits with a sep-
arately metered, heavier
wired circuit from which
current can be drawn for the
operation of the larger cook-
ing utensils at least in the
kitchen and laundry.

The third and simplest
plan makes  use of lighting
circuits provided with prop-
er outlets at various points
throughout the house.

A plan for a house costing
less than $5,000 is herewith
presented and it is easily
seen that for the simplest
and least expensive system
of wiring for heating de-
vices, only the lighting cir-
cuit need be used.

If possible, the heating
circuit to the kitchen should
be installed, 'for in every
home electricity is bound to
become a source of heat
energy for domestic pur-
poses. The cost of such a
circuit when the light wiring
is being done is nominal. But
if the expenditure incident
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to such a heating circuit is out of propor-
ton to the total cost for electric wiring,
at least extra receptacles should be in-
stalled on the lighting circuit.

Little Annoyances That Electricity
Saves

A year ago Mrs. Gil ford did not have
any electrical conveniences in her home.

In April of last spring she had her
house wired and she is sure that she has
saved herself enough small annoyances
to fully repay her for everything
spent or done in connection with the
wiring. She has had a good trial of ev-
ery phase of it during the summer and
the winter and has noticed many things
that appeal to her simply as a house-
keeper.

She has been pleased with the absence
of burnt matches scattered here and
there over the various rooms. Although
apparently a very small matter, to her it
is quite a relief that she does not have
them to look at nor to pick up.

She notices -that after the long light-
ing hours of the winter she has no soiled
places on the walls or ceilings. She does
not even have to consider papering this
spring.

She has not had the disagreeable odor
emanating from an open flame light and
filling the room.

Since pressing the button brings the
light she does not have to leave a light
in every room in the house simply so
that it will be there when she comes in
again.

She likes the dim light which she
leaves all night in the hall and bath-
room without fear of any mishap.

She has not Carried a candle to closets,
or cellar, or attic since the installation of
the "push -the -button" lights.

The other electrical conveniences
which the year has brought have not
been small. She has had summer cool-
ness and winter warmth. An electric
fan, an electric iron and electric break-
fasts are all the year round comforts

which Mrs. Gilford has enjoyed. "I
don't do my housework," she says, "I
merely give directions to my servant-
Electricity."

Chautauqua Society Uses Electric
Service

"Wild Cat Springs." a private picnic
ground rented by the Chautauqua Asso-
ciation of Hamilton, Ill., in its earlier
years, is just at the city limits and half
a mile from the electric service lines.
The Association contracted for a hun-
dred lights for the ten days' program and
the electric light company carried its
wires this extra distance to accommo-
date the Chautauqua patrons only.

Campers from town and cóuntry estab-
lish a semi -circle of tents about the big
canvas at a comfortable distance for pri-
vacy. Oil lamps are dangerous in tents
exposed to strong draughts and they are
a nuisance to care for to people accus-
tomed to electric lights in their homes.
All night service is provided and for a
small rental any tenter can have an elec-
tric lamp in his little cloth house.

One enterprising lady brought her
electric disk stove along and attached it 
to the lamp socket and used electricity
for making coffee and frying .bacon and
eggs.

Farmers, attending at night with
their families in carriages or autos, seem
to appreciate having electric lights about
the hitching grounds and on the winding
road through the grove to the gates.

Electricity afforded comfort to the
campers in yet another way, for the tele-
phone company ran extra wires out to
the park and installed an instrument for
public use in a central location. Thus
the housekeepers could order groceries
from the stores a mile away and the
storekeepers delivered the orders. The
assortment of messages that went over
these wires covered all the business ques-
tions of the men campers as well as the
domestic errands of their wives and the
calls for the doctor.
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Tubular Dinner Chimes

The tubular dinner chimes are made
of bell metal tubes, slotted and finished
in brass with gold lacquer ; between the
tubes are cast bronze music plates in-
scribed with the notes to be played on

7 the chimes. The tubes and plates are
mounted on oak backs, so that they may

DINNER CHIMES

be laid down flat or hung on the wall as
desired. They were originally designed
to be played by hand with a padded
mallet, but they may be attached to any
clock by concealed wires and played
automatically at any given hour by
means of electricity.

These chimes are exquisite in tone and
are very appropriate for the modern
artistic home. They have been very pop-
ular as wedding gifts and are much
prized by army officers of the the various
nations on account of the bugle call, re-
veille and military calls which may be
played upon them.

Practical Wedding Gifts
Not long ago the members of a depart-

ment of a large store, in the throes of
choosing a wedding gift for a fellow
worker, went to the young man and de-
sired some hint of what he would most
like to receive for the money collected.
For answer he brought them the next day
a catalogue of electrical appliances with

the ones which "he and his" most pre-
ferred, plainly marked. The best feature
about electrical appliances for wedding
gifts is that you can give beautiful and
useful things at a cost within your means.

Increasing Food Efficiency
Dr. Kraft of Weisser Hirsch, near

Dresden, in a speech before the Physio-
therapy Congress at Berlin, said it would
be well to extend instruction in the prep-
aration of food to housewives. He de-
clared that vegetables especially lost a
tremendous portion of their nourishing
qualities when they were prepared in the
usual German fashion. Dr. Kraft as-
serted that mankind's knowledge of food-
stuffs was only fragmentary and that the
method of estimating value in calories
was "useless and bungling."

In the section for electrotherapy, Dr.
Bergonie of Bordeaux discussed the ac-
tion of high frequency electric currents
on He said that the effi-
ciency of food was much increased by
these currents, as 70 per cent of the food
which passed through the body undi-
gested could be taken up by the tissues
when the currents were applied. The
currents also destroyed certain microbes,
particularly those of malaria.

This same scientist has advanced the
theory that applications of electricity
could be made to supply the place of food
to a certain extent. By the application
of electricity it was his claim that the
human body is able to make up for a
part of the alimentation of the system by
furnishing a large amount of heat to the
body, instead of producing the heat from
food materials which need to be con-
sumed or indeed burned in_ the system.
The doctor considers that the time -is not
far distant when all troubles due to in-
sufficient nutrition will disappear under
a series of electrical treatments by high
frequency currents.

"Impressionism in the kitchen simply
means indigestion."



My Native Servant Fírst Meets with Electricity
By W. ROBERT FORAN

On the completion of my journey down
the Nile I landed in Cairo, bringing with
me my fathful native servant, Sefu bin
Mohamed, who had been my valet for
six years. On arrival at Shepheard's
Hotel I instructed him to take my bag-
gage up to my room and unpack it
while I sent off a couple of cablegrams.
I showed him the electric elevator and
told him to go up to my rooms on the
fourth floor in it. He entered the ele-
vator without any suspicion and I
thought no more of it.

In half an hour or less I went up to
my apartment and found him standing in
the middle of the room with my baggage
still unpacked.

"What in the name of thunder is the
meaning of. this, Sefu?" I asked him
angrily. "I thought I told you to un-
pack my baggage and prepare my bath."

"Yes, master, you did."
"Then why the dickens didn't you do

as I told you to do ?"
"Please, Master, I'm frightened!"
I looked at him in surprise, for I

could think of nothing which could have
frightened him so thoroughly that he
had failed to do my bidding. Then it
was that I noticed he was yellow and
shaking like an aspen leaf.

"Frightened at what?" I asked in sur-
prise.

"Master put me in a room and it went
'shush!' " he threw his hands up into the
air and made a hissing noise through
his closed but chattering teeth.

And then it was that I remembered he

had never before ridden in an elevator.
Of course 1 roared with laughter at him,
while he looked suitably ashamed of
himself.

At great pains I explained to him the
use of the electric elevator and how it
saved one's legs many a weary climb up
and down stairs. Finally a great light
seemed to dawn upon him and he began
to grin sheepishly.

"I see, master. It is the white man's
magic and not a devil room."

"That's right, Sefu. Now get my
baggage unpacked and look alive about
it."

Nothing more was said about the mat-
ter for several days and I had almost
forgotten the incident when one clay I
had occassion to send Sefu down to the
hotel lobby with a cablegram for dis-
patch. He returned so quickly that on
his reappearance I expressed my sur-
prise at his celerity.

"Oh !" he remarked carelessly. "I
went in the up-and-down room."

Afterwards I discovered that he had
spent all his spare time ringing for the
elevator and riding up and down in it.
He now treated the matter as if it was
nothing out of the ordinary. Yet. I
should have liked to have heard what he
told his friends about it on his return
to East Africa.

But this was not Sefu's first ex-
perience with the white man's electrical
genius.

Some years before this incident I had
the telephone connected from my house
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MY VALET. SEFU BIN MOHAMED

to the police station at Kisumu on the
Victoria Nyanza. One day Sefu saw
me talking through it to one of my
Indian inspectors of police. He watched
and listened for some time, and finally
went away without saying anything.
That night at dinner he asked me who
was the new God that I was talking to
on the wall.

"God, a new God! what on earth do
you mean ?" I shouted in surprise.

"Master was talking this afternoon to
the box on the wall when I brought him
his tea." Sefu was very positive.

A great light broke upon me, for I
remembered that he had seen me tele-
phoning.

"That was no God I was talking to,
Sefu, but to Inspector Harnam Singh at
the police station."

"Talking to Harnam Singh at the
police station !" he laughed incredu-
lously.

"Why, yes." I answered. "Come!
and you, too, shall talk to him."

I led the way into my living room
and called up the police station.
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"Hullo ! Harnam Singh! Hold the
wire a moment." I held out the re-
ceiver to Sefu who placed it at his ear
as I had done. "Now, Sefu, talk to
Harnam Singh and he will answer you."

Sefu looked at the box with contempt
and, with a most bored air as if I had
to be humored, began to talk.

"Harnam Singh, hullo! How are you
to -day ?" he began glibly. And then a
sudden change came over his face. His
superior .: vanished and he looked
fright-.,ed. I, too, heard Harnam
Singh's voice come back to him over the
wire. Then with a yell he dropped the
receiver and ran as fast as his legs would
carry him out of the room.

It was some time before I could
persuade him to come back, for he was
convinced that I had a devil concealed
somewhere in the box on the wall.
Finally I persuaded him to try again
and explained to him as simply as I
could what the instrument was.

\Vhen he finally came to realize what
a great talking machine the telephone
was he could hardly be persuaded to
leave it alone.

Sefu is firmly convinced now that the
white men are great magicians and that
they know everything and then some.

Pistol Shaped Flashlight
The latest novelty in the flashlight line

is this device in the form of an auto-
matic pistol body. The handle serves to
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A NOVELTY POCKET LIGHT

carry the battery while at the end of
the barrel is a battery lamp and reflector.
The trigger is the switch by which the
light is controlled.
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The Romance of Telegraphy

Few persons realize the importance of
the work of the International Telegraph-
ic Conferences held from time to time.
These conferences discuss and amicably
arrange every point of every sort relat-
ing to the exchange of telegraphic com-
munication between all parts of the
earth.

The International Conference meets
about every five years; but there exists
all the time at Berne the International
Telegraphic Bureau, which the confer-
ences direct. The bureau in. Switzerland
is the nerve center of the world's tele-
graphs. It is the court of arbitration
and the medium of amicable arrange-
ment of all the difficulties that arise in
the way of the free interchange of tel-
egraphic correspondence between all
parts of the globe. It is, as some one has
aptly described it, a prosaic business
office full of infinite poetry.

"Berne," as the bureau is known in
every telegraph office in the world, is
in closer touch with the world than are
all the world's rulers and statesmen.

If the contending forces in the Bal-
kans cut the wires, or storms or earth-
quakes or any other catastrophes inter-
rupt the free flow of the world's tele-
graphic correspondence, "Berne" is the
first to know of it, and "Berne" notifies
every telegraph in the world, and im-
mediately sets to work to contrive how
best the break may be bridged.

The first duty of every nation is to
notify "Berne" of any interruption or
alteration in its telegraphic arrange-
ments. The first duty of "Berne" is to
notify every other nation. "Berne" is
the center of everything telegraphic, and
"CQ," in the nomenclature of telegraphy
is the circumference of everything.

A message from anywhere addressed
"Berne" finds its way by the quickest
route and ahead of every other message
to the International Bureau and a mes-
sage from Berne addressed simply "CQ."
finds its way ahead of every other mes-

sage to every telegraph office in the. wide
world.

Every city has its recognized code.
New York is "NY," London is "LN,"
Suez is "SZ," Montevideo is "MV." A
message sent from Berne addressed sim-
ply "IQ," would quickly find its way to
Iquique, far away on the east coast of
South America.

But "CQ" means "all stations," and
a message from Berne, telling, perhaps,
of an interruption to West Indian cables,
or of the stoppage of cipher telegrams to
Turkey because of the war, would be
passed from one station and government
and cable company to another, until it
reached every telegraph office in the
world.

This is only a minor duty of the In-
ternational Telegraphic Bureau at Berne.,
but it illustrates the world-wide touch the
bureau has of the telegraphic communi-
cation of the world. And what Berne
does in this detail it also does in every
other detail affecting telegraphic corre-
spondence. For Berne is very much more,
than a mere information bureau. It is'
an international clearing house and ar-
bitration tribunal. It was created in
1868, as "a central office to collect, ar-
range, and publish information of all
kinds relating to international teleg-
raphy ; to circulate requests for modi-
fications of tariffs and service regula-
tions, to give notice of changes adopted,
and generally to study all subjects and
execute all work entrusted to it in the
interest of international telegraphy."

Everything relating to the internal tel-
egraph service of the various countries
is communicated to Berne, and so to one
another ; every improvement any country
may introduce, all alterations of tariff,
opening of new lines and closing of old
ones, information as to experiments in
improved telegraphy-even the times
during which offices are open for busi-
ness.

As showing the minuteness of detail
with which Berne deals, it is interesting
to note that Berne says that "between all
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offices of different states the signal for
closing is given by the office belonging to
the state whose capital is situated fur-
thest West." This trifling rule illustrates
vividly how Berne settles a very possi-
ble international quarrel between a Per-
sian operator who may want to hurry
home to see his sweetheart and a Russian
telegrapher who, at the usual hour of
closing, has still on hand a message from
a prosaic London merchant ordering a
bale of something, by next steamer, from
his Parsee agent in Bombay.

Cat Power
We do not exactly credit this report

from Brooklyn, but give it here in case
someone wishes to experiment.

There is no need of going to New Lon-
don to prove that a cat can give off elec-
tricity from its back; right here in Brook-
lyn it has been demonstrated.

A block on Macon Street was infested
with cats. The back fences were topped
with a board about four inches wide and
this boardwalk was used by the cats as
a promenade and concert stage.

A GLASS TUBE LARGE ENOUGH TO PUSH A CAT
THROUGH

An electrician put a glass tube large
enough to push a cat into, and with a puff
of compressed air pussy was shot out of
the other end. The resultant electricity
was wired to a storage battery. Each
family wishing electric light had to furn-
nish its own cats.

This furnished light for the block and
destroyed the "yows."-N. Y. Sun.

Interesting Experiment in Magnetism
One of the simplest yet .most puzzling

experiments in magnetism can be per-
formed with a rod of machine steel
held in the earth's magnetic field.
It is well known that it is difficult to free

s N

\EarthF'.k)

/V .Pole

HOLD THE ROD OF IRON IN THE EARTH'S FIELD

iron completely of magnetism. That is, -
it is almost impossible 'completely to
demagnetize it. For this experiment a
piece of very soft machine steel is de-
sirable.

If a small compass needle is brought
near one end the north seeking pole will
be found to be either attracted or re-
pelled. At the other end the reverse con-
dition will obtain. Hold the rod of iron
in the earth's field whose general direc-
tion is north and south and strike one
end with a hammer. The end of the
rod which is pointed north will become
a north pole. If the rod is reversed and
a blow struck on the end with the ham-
mer the magnetism in the rod will be
found reversed.

As the earth's field is not parallel with
the surface of the earth better results
will be obtained if the rod is pointed at
the earth at an angle of say 60°, care be-
ing exercised to keep the rod in a general
north and south direction.
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Experimental 200 Meter Wave Sets
By PHILIP E. EDELMAN

PART

It is well known that the length of the
spark gap in the condenser circuit is gov-
erned by the potential at the terminals,
so that it must be decreased as the charg-
ing potential is decreased, the other con-
ditions being constant. It will be under -

4
points to be noted. By referring to Fig.
7, which is a simplified and approximate
diagram to show these relations, the
straight line (OVO°) represents the zero
line in the charging of the primary con-
denser, while any distance at right angles

FIG. 7. DIAGRAM SHOWING THE RELATIONS BETWEEN CHARGING VOLTAGE. LENGTH OF SPARK GAP
AND FREQUENCY

stood, too, that the purpose of the spark
gap is to allow the condenser to dis-
charge only when it is properly charged.
The gap must prevent a discharge be-
fore the condenser is properly charged
and at the same time it must aid the dis-
charge after the 'proper point has been
reached. It is further known that the
resistance of the spark gap is one of the
main factors which causes damping of
the oscillations and the loss of energy
in the form of heat. With these points
in mind, then, we may readily follow
this brief account of spark gaps in a 200
meter circuit.

Considering first the relation between
the charging voltage, length of spark
gap and the spark frequency for the par-
ticular type of apparatus described in this
article, there are several interesting

to this line represents the charging volt-
age at a particular instant during the
cycle. It will be understood that al-
though the time taken in the direction
indicated is very small, the diagram
shows the general relation with sufficient
accuracy for our purposes. Starting at
(0), zero potential, the voltage at the
secondary terminals of the charging
transformer begins its cycle, the voltage
increasing with the time so that the curve
is traced from (0) in the direction of
the arrow marks. Thus, in the present
case, the voltage will have reached 7.000
volts, at (a), when the time has reached
the point (I), starting from (0). The
voltage then increases until the maxi-
mum point is reached at (TI), or in this
case 14.000 volts. The curve from (0)
to (M) represents M of the cycle of the

224
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charging voltage. The next quarter cycle
is (M) to (0), the time continually ad-
vancing, and the voltage decreasing
down to zero again. After this point
has been reached the remaining half of
the cycle continues in substanially the
same manner but in the reverse direction,
as indicated by (O M1 O), the time con-
tinually advancing.

Now, if the transmitting circuit is ad-
justed so that a spark occurs in the spark
gap just after the point (M) has been
reached, and again just after the point
(M1)' has been reached, there will be
two spark discharges corresponding to
the one cycle of the charging voltage.
There are thus at least two spark dis-
charges for every cycle in the charging
voltage. Assuming that the charging
transformer has a potential of 14,000
volts at the secondary terminals, we will
get these two discharges when the length
of the gap is adjusted so that the ac-
cumulated charge of the condenser can-
not discharge through the gap until the
point (M) has been reached. But to do
this for the case taken, the gap must be
approximately one inch in length, as in-
dicated by gap (2) of the diagram.
When this is done, it is evident that the
long gap has considerable undesired re-
sistance, and, too, the spark rate is rela-
tively low. Further, the dimensions of
the condenser necessary for this case of
resonance are such that the method is
not well suited to a 200 meter circuit.
This will be apparent when it is remem-
bered that we are trying to keep the
capacity used small in order to allow suf-
ficient inductance in the primary circuit
to insure a good coupling with the an-
tenna circuit.

If, then, we shorten the gap in this
case so that a discharge will occur at
7,000 volts-gap (1) shortened to one-
half the length of gap (2)-the condens-
er will only be charging while the volt-
age and time increases from (0) to (a)
before the first spark passes, which means
that a smaller condenser capacity must
be used in order to allow a proper charge

to accumulate in the shorter time. This
is just what is desired for a 200 meter
circuit, using a transformer to charge
the condenser. But since the voltage is
still increasing, it is evident that a con-
denser discharged at the point (a) can-
not remain discharged long, for the ris-
ing voltage charges it again. Now these
conditions are working against each oth-
er. The rising voltage continually tends
to charge the condenser, after the first
discharge, while the gap itself is adjusted
so that the condenser discharges almost
as soon as it is charged. The voltage
still rising, again charges the condenser,
which in turn discharges through the
gap after a very small space of time, and,
as shown in the curve, these discharges
may occur at points corresponding to
(a), (b), (c), and so on, until the charg-
ing potential is no longer high enough
to charge the condenser to the sparking
potential controlled by the length of the
gap. A similar operetion, not indicated
in the curve, occurs during the lower
half of the charging voltage cycle. It is
thus evident that such an arrangement
will give a large number of discharges
or a high spark rate instead of the two
discharges of the previous case, provided
that the gap itself will permit this rapid
charging and discharging.

While an ordinary non -cooled or semi -
cooled spark gap will serve well for use
with spark coils and even with a trans-
former, for a brief time, it is unsuited for
the circuit under consideration, because
its resistance is broken down by the heat-
ing, thus affording such a good conduc-
tivity that the condenser cannot be
charged and discharged in the manner
just outlined. By cooling the gap so
that it affords a high resistance while ,
the condenser is charging and a low re-
sistance while the condenser is discharg-
ing at the high rate desired, we may at-
tain the case of resonance just noted.

SERIES GAP

A compact form of the series gap
suited for this purpose is illustrated in
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Fig. 8. The essential features in the de-
sign are, first, a uniform length for the
several gaps between good conductors,
and, second, a large cooling surface for
the electrodes. The electrodes are turned
out from copper or brass sheet to a di-
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FIG. 8. COMPACT FORM OF SERIES GAP

ameter of three inches and a thickness
of / inch. A distance is then marked
at the center for the electrode surface
(a), and the metal is cut away for a
depth of 1/16 inch to form an electrode
with a flange, as shown. The diameter
(a) should be about / inch for every
100 watts used, i. e., / inch for / kilo-
watt and about one inch for / kilowatt.
When assembled, the gap will comprise
a series of gaps 1/16 inch long with a
hooked air space, as shown. The elec-
trodes are spaced apart by means of hard
rubber washers. These washers are cut
from a polished sheet of uniform thick-
ness of / inch and are made % inch
square, with one end rounded to fit the

outer circumference of the flange. The
depth of the air space formed (b and c)
will then depend qn the diameter of the
electrode surface (a) and in any case up
to / kilowatt will be sufficient. It is
well to bore a few holes in each electrode
surface, as shown in the top view. These
face holes may be 3/32 inch in diameter
and tend to prevent uneven wear. The
last two electrodes may be plain disks
and leads made up of two or three thick-
nesses of / inch or y8 inch brass ribbon
should be soldered to them for terminals.
The assembled gap should be mounted
between clamps or a screw pressure, so
that the whole may be clamped together
securely. The number of electrodes to
use is best determined by trial and will
depend on the charging voltage used.
Thus the / kilowatt condenser charged
at 7,000 volts will require a smaller num-
ber (three or four) than a / kilowatt
condenser of the same capacity charged
at 10,000 volts (five or six).

It is seen, then, that this particular de-
sign takes care of the increase in power
by an increase in the total cooling sur-
face, first, by increasing the size of the
electrodes, and, second, but not directly,
by increasing the number of electrodes
used. A machinist can be found to turn
out the plates if no lathe is available,
and if time permits it is well to bore a
series of 1/4 inch or 3/16 inch holes in
the flange part of the electrode to provide
additional cooling surface. Indeed, as
long as the essential features are pre-
served the design may be varied.

When once adjusted this form c f gap
requires little attention until the plates
become worn through use, in which case
they may be replaced with new ones, or
if not badly worn the whole set may be
polished with emery cloth. This gap can-
not be used continuously unless a small
fan or some form of blower is used
to circulate a fresh supply of air in be-
tween the plates. The gap is preferably
mounted in a dust -proof case provided
with air openings.

(To be continued.)
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Operation of Rotary Spark Gap
Motor

Below is a diagram for those who
have small battery motors and wish to
use them for a rotary spark gap on a
110 volt circuit without injury to the

I/O Volls

r

asintimil
B

ROTARY GAP CONNECTIONS

motor or without having to insulate the
stud wheel from the motor shaft.

(T) is the transformer, (H) is the
helix, (R) is the rotary gap, (M) is the
motor, (A) is a regular open core prima-
ry 2/ by 20 inches wound with two lay-
ers of No. 12 d. c. c. magnet wire. (B)
acts as a secondary, has a core 1 by 12
inches and is wound with two layers of
No. 12 d. c. c. magnet wire.

When current is sent through (A), a
secondary current is set up in (B), pro-
ducing a low voltage but heavy amper-
age, thereby operating the motor. The
two coils being separated will prevent

EXPERIMENT, USING THE ROTARY GAP

the high tension current at the spark
gap from passing back through the motor
and into the primary circuit. Any degree
of regulation can be had by simply
moving (B) toward or away from (A)
but they must not touch. A piece of
glass may be placed between them, or
they may be wrapped in empire cloth.
A better regulation can not be had than

ith the coils. The writer used this
arrangement on a transformer taking 25
amperes at 110 volts and producing 50,-
000 volts and the resonator gave a 30
inch spark.

Coil (B) could be made smaller but
it works better at the size given. Coil
(C) could"be made smaller but it would
then take more current.

This arrangement can be used on any
alternating current lighting circuit. It
is cheaper than batteries, Is perfectly
steady and gives wide control of motor
speed.- S. E. HORTON.

A Pocket Receiving Set
The "radio -pocket" is a compact little

French apparatus for taking wireless
messages, and is designed especially
for amateurs at Paris
or elsewhere in France
who wish to receive the
time signals from the
Eiffel Tower. It meas-
ures only 3 by 6 inches,
so that it can be readily
carried in the pocket.

It contains an elec-
trolytic detector, a
three volt battery of
two cells, condensers
and a special telephone
receiver. All that is
needed is to connect
one of the terminals to
the antenna and the other to the ground.
In dwellings, a wire can be run to any
large metal piece such as a balcony, radi-
ator or piping and the like, provided this
is not connected direct to ground by
metal parts.

POCKET SET
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Tufts College Wireless Station

Members of the Tufts College Wire-
less Society, constituting a class in wire-
less research at the engineering school
of Tufts College, Medford, Mass., have
completed the installation of a new wire-
less station on College Hill, which is said
to be the most powerful station main-
tained by any college or school.

With the new apparatus installed, the
Tufts operators are able to send mes-
sages, under favorable conditions, more
than 1,000 miles and to receive them
from twice that distance. While the
work of the Tufts Wireless Society is
purely voluntary, work in wireless re-
search is being carried on and Acting
President Hooper is planning to give a
course in wireless study as an elective
during the present half -year.

The apparatus was given to the Tufts
Wireless Society by an anonymous
friend. The stationwhas been located in
Paigé Hall, on the crest of College Hill,
the antennae stretching from the chim-
neys of Paige Hall over to Miner
Hall, a distance of 225 feet. Over 1,000
feet of wire were used in making the
antenna. The station apparatus in-
cludes the latest model commercial, high -
voltage transformer, rated at two kilo-
watts and capable of stepping 110 volts
up to 15,000 volts. A synchronous
rotating spark driven by a one -eighth
horsepower motor is used to set up the
Hertzian waves and to discharge the
condenser.

In connection with this gap will be
used an inductive -coupled oscillation
transformer, which is so constructed that
great changes in the wave length and
character of the wave are possible at
the will of the operator.

The synchronous rotating spark gap
is a distinct feature of the sending
apparatus, since by its means a charac-
teristic and musical note is produced, so
that stations will soon learn to recognize
Tufts messages before the signal letters
are even understood.

The receiving station is equally well
equipped. It includes the latest type of
inductive tuner, variable condensers,
loading coils, a combination of pyron
and perikon detectors and a pair of
extremely sensitive high resistance wire-
less receivers.

Copyright by the Boston Photo News Co

APPARATUS OF THE TUFTS COLLEGE WIRELESS
STATION. ABOVE -FROM LEFT TO RIGHT -
JOSEPH A. PRENTISS, TREASURER, HAROLD I.
POWER, PRESIDENT, AND LEON W. PETERSON
OF THE TUFTS COLLEGE WIRELESS SOCIETY

The Tufts College Wireless Society
came into existence in 1910, but not
until the next year were the members
able to secure any apparatus. Then Prof.
Harry G. Chase of Tufts, captain of
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the Mass. National Guard Signal Corps,
secured the loan of a portable field wire-
less set from the state militia and a series
of complete tests were made, the result
being sent, by request, to the Signal
Corps authorities in Washington. A
year ago the society was formally or-
ganized with Harold J. Power of Everett
as president. In 1905, when as a young
boy he completed his little receiving set,
there was only one other amateur station
in New England. He continued to widen
his knowledge of wireless and in the
summer of 1907 became wireless operator
on the steamer Yale. Later he was on
the -steamer Harvard. the Florizel of the
Red Cross Line and Col. John Jacob
Astor's yacht Noma, as wireless oper-
ator. Last summer he was chief wireless
operator on the St. Louis, of the Ameri-
can Line.

Joseph A. Prentiss, treasurer of the
society, first became interested in 1908,
when he erected an aerial on the roof of
his home in Belmont. He made a carbon
coherer and other crude instruments used
by amateurs then. Since then he has
been improving his home aparatus until

 now he has a fine type of a small station.
Last June he passed the government ex-
aminations for licensed first-class oper-
ators, passing.with a high mark. He has
never undertaken commercial work, but
last summer he was chief wireless oper-
ator in the Massachusetts Signal Corps
under Capt. Harry Chase.

Privacy. for Wireless
Experiments are being made between

wireless stations at League Island Navy
Yard, Philadelphia and Cape Henlopen,
with an instrument said to exclude all
stations except the proper one. If the
invention is successful it will eliminate
the difficulty now experienced by inter-
ference from outside stations.

The manner in which the instrument
is said to operate is by "tuning" to a
certain pitch ; similar to the tuning of
musical instruments. The receiving set

is adjusted to a certain number of vi-
brations, and can only be reached when
the correct number of vibrations are ap-
plied from the sending instrument.

The invention is said to he very sim-
ple, requiring but slight change to the
instruments now in use and the addition
of several extra parts. The tuning of
the instrument is accomplished by a sys-
tem of reduction coils through which
the electrical current increases or de-
creases the vibrations. These can be
produced at the rate of many thousands
a minute, and are gauged by a contri-
vance which by a simple twist can be
set to reach any desired station. A dial
attached enables the operator to tell if
the proper call has been made to the
station wanted.

A government operator at one of the
coast stations is the inventor. His name
is being withheld until the apparatus is
perfected.

Giant Antenn? for Wireless
To speak of a wireless antenna fifteen

miles long and containing 150 miles of
wire would appear to be somewhat
fanatic, but a project of this kind is being
considered quite seriously in France and
it is not as hard to carry out as may
seem at first thought. The project is
due to one of the state telegraph engi-
neers, M. Bouthillon and it will allow
making scientific and practical observa-
tions of far-reaching importance in
wireless telegraphy. As to cost it
should be said that it will not mean
any great outlay, not more than $5,000,
it is estimated. The antenna is to be
made up of ten wires stretched horizon-
tally, each wire being fifteen miles long
and the best place for running it is no
doubt the picturesque ridge of Grande
Chartreuse, the antenna to run on the
top of five mountain chains with a great-
est height of about 6,000 feet above the
sea level. As the distance between the
mountains is not over three miles, the
wires can easily be run across in a long
span, and as the valleys are very deep
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the wires would not touch ground, but
would clear it by 1,500 feet at least.

The object of an antenna of this kind
is to study the use of long wave lengths
for wireless work, such waves being
several hundred miles long with a fre-
quency of 1,000 per second.

Construáion of a Quenched Spark
Gap

The quenched or series type gap here
described has been used in connection
with the 200 watt transformer described
in the April, 1913, issue of POPULAR
ELECTRICITY MAGAZINE. Other opera-
tors state that they can easily tune out
when this gap is used and also that the
pitch of the spark is exceedingly clear.
A sixteen candlepower lamp placed in
the aerial circuit will light up to full
brilliancy when this gap is used.

The materials required are: A hard-
wood base 5/ by 3 by 3/4 inch, an alumi-
num rod ten inches long and / inch
square, a round fiber rod / inch in
diameter and 5/ inches long, a strip
of brass 1/16 by 3/4 by 4 inches, a thin
piece of brass 11/2 by 2 inches and a
small quantity of mica.

Bore two 3/16 inch holes in the wood-
en base 1/ inches from the side and
1/ inches from the ends. Also bore one
3/16 inch hole 34 inch from the edge and
23/4 inches from the end of the base.
Cut the fiber rod into two pieces 23/4
inches long and drill one end of each
to receive 8/32 inch binding posts and
drill holes in the lower ends to admit or-
dinary wood screws. These fiber rods
are to act as standards as shown in the
accompanying cut. The brass strip /
by 1/16 by 4 inches has two 3/16 inch
holes bored / inch from each end and

inch from the side to admit the bind-
ing posts as shown. A hole is tapped
for an 8/32 thread two inches from the
end of the brass strip. This is to admit
the thumbscrew.

To build the gap the aluminum rod is
cut into two inch lengths. Two pieces

are taken at a time and placed side by
side in the vise. On the line between the
pieces and / inch from each end of the
rods a 3/16 inch hole is bored. These
rods (C, D, E, F, G) form the gaps.

After the base, standards and brass
strip with thumbscrew have been put to-
gether assemble the gap. The thin piece
of brass (H) 1/ by 2 inches is punched
one inch from the end and / inch from
the side to receive the lower binding post.

L

QUENCHED SPARK GAP

The lowest aluminum rod (G) is
placed on this lower brass plate, a
strip of mica /8 inch wide and
long enough to reach from the cen-
ter of one of the holes to the center
of the other hole when the rods are ar-
ranged is placed on the top of the alumi-
num rod. The next rod (F) is placed on
top of this, and so on with the remaining
rods. In this manner the gap is built
up and clamped by the thumbscrew.

The gap is connected as usual in the
closed oscillating circuit. The mica used
is about .01 to .02 inch thick. This gap
overcomes to a large extent the demerits
of the ordinary gap and there are no
rapidly rotating parts as in a rotary gap.
A greater number of gaps may be placed
in series for a larger transformer.-
ALEX POLSON.

The world's largest wireless station
is projected for Wales, where convenient
mountains will enable the antenna` to be
erected 2,800 feet above sea level.
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Elementary Electricity for Practical Workers
By W. T. RYAN

CHAPTER HI-ELECTRICAL AND MAGNETIC UNITS
The study of electrical engineering

must be based upon accurate conceptions
of fundamental electrical and magnetic
quantities. It is therefore necessary to
have a working knowledge of the units.

Our English system of units has been
much criticized, but it is in use at the
present time and probably will remain
for some time,-there fore we must make
use of the system whether we 'like it or
not.

In Philadelphia, on September 24,
1884, Lord Kelvin said: "I look upon
our English system of units as a wicked-
ly brain -destroying piece of bondage un-
der which we suffer. I say this serious-
ly. I do not think anyone knows how
seriously I speak of it."

It is very easy for me to say that we
ought to discard our English system of
units and adopt the metric. If I were
a great manufacturing company, how-
ever and had tens of thousands of dol-
lars invested in molds, patterns, etc., all
based on the English system, I probably
would not be in much of a hurry to
change. However, some of the large
manufacturing companies are giving the
matter serious consideration, and a draw-
ing is occasionally seen on which the
dimensions are -given both in inches and
in centimeters. It is not at all improbable
that in time the change will be made. In
the American Institute of Electrical En-
gineers' Proceedings both systems are
now used.

Fundamental
units

Secondary
units

Magnetic
units

Na

In this discussion I propose to start
from the bottom and come up, therefore
I will first classify the units:

Length-centimeter
Mass-gram
Time-second
Area-square centimeter
Volume-cubic centimeter
Velocity-one cm. per sec.
Acceleration-one cm. per sec.
Force-dyne
Work-erg
Power-erg per sec.

-Heat-calory
'Unit pole-no name
Density-gauss'
Flux-maxwell
Magnetizing force-gilbert
Reluctance-oersted
Permeability-no name

'E l e c t r o- Unit quantity-no name
static (based Unit current-no name
on the force Unit potential-no nameexerted be-
tween 2 quan- pUnit specific inductive
tities). capacity-no name

?

Ts.<
magnetic
(based on the
force exerted

W between a'magnetic
pole and a y
current of v
electricity).

am.
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7,3

Unit current-no name
Unit quantity-no nrr c
Unit potential-no nar.e
Unit resistence-no i;:.r_ e
Unit energy-erg
Unit power-erg per a' -e.
Unit capacity-no nal .e
Unit inductance-no i ::me

Unit current-ampere
Unit quantity-coulomb
Unit potential-volt
Unit resistence-ohm
Unit capacity-farad
Unit energy-joule
Unit power-watt
Unit inductance-henry
Ohm-mercury column
Volt-standard cell
Ampere-silver voltameter
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I shall not stop to discuss the funda-
mental or secondary units. You all have
a working conception of what a centi-
meter, a gram, a second, a square centi-
meter, a cubic centimeter, etc., are. We
will pass on then to the magnetic units.

MAGNETIC UNITS

Unit Magnetic Pole: If two magnetic
poles whose strengths are M and M'
respectively, are placed at a distance d,
it has been determined over and over
again, experimentally, that the force, F,
with which they act upon each other is :

MM'

If F is one dyne, if M and M' are
equal and is d is one centimeter, than M
and M' are each unit magnetic poles.

A unit magnetic pole may therefore
be defined as a pole of such strength
that it will exert a force of one dyne
on a similar pole at a distance of one
centimeter. No name has been adopted
for this unit.

Unit 'Density: The unit of magnetic
density is the gauss, and is simply one
line of force per square centimeter.

The term "line of force" is used in
two s' uses. It means, the lines along
which magnetic attractions and repulsions
take place and is also used as a unit to
measure the strength of the magnetic
field. If, for example, the intensity of
the field is such that it will exert a force
of one dyne on a unit magnetic pole,
we say the intensity is one line of force
per square centimeter.

Unit Flux: In place of the term "line
of force," the word maxwell has been
adopted. Unit of magnetic flux is there-
fore the maxwell, and is simply one line
of force. The physicist usually says
gausses or maxwells. The majority of
engineers still use the terms "lines of
force per square centimeter, or per square
inch."

Unit Magnetizing Force: This unit
is named the gilbert and is equal to
1 i-o.47r ampere turns (?r=3.1416). A

gilbert would therefore correspond to
0.7958 ampere turns. Most engineers
still use the term ampere turns. It is
more convenient for the purposes of de-
sign.

Unit Reluctance: The reluctance of a
magnetic circuit varies directly as its
length, inversely as its area and inversely
as the permeability of material of the
circuit. (The permeability of air is
unity.) The reluctance of a cubic cen-
timeter of air is taken as unity and is
called one oersted.

ELECTRICAL UNITS

Sometimes one is confused by the fact
that there are two distinct systems of
electrical units, one called the electro-
static system and the other the electro-
magnetic system. The electro -magnetic
system is further subdivided into the
absolute, the practical and the legal units.

In the electro -static system we define
first in order unit quantity, whereas in
the electro -magnetic system we start with
unit current.

ELECTRO -STATIC UNITS

Unit Quantity: Unit quantity is that
quantity of electricity that will act on
another similar quantity at a distance of
one centimeter with a force of one dyne.
It has not been assigned any name.

Unit Current: The heating of the fila-
ment of a lamp, the power exerted by an
electric motor, the breaking up of liquids
into their constituents and many other
phenomena are said to be due to the ef-
fects of an electric current. This elec-
tricity is essentially the same as static or
frictional electricity. If a glass is rubbed
with silk it is charged positively. If a
resin rod is rubbed with fur it is charged
negatively. If we connect them by a
metal rod they neutralize and a current
of electricity flows, which is just the same
as the current which flows from a bat-
tery. In the case of static electricity,
however, there is simply a sudden mo-
mentary rush, known as the discharge,
and it is stretching a point to call it an
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electric current. In this system we de-
fine unit current as that current which
conveys unit quantity past a given point
on a conductor in one second. It has no
name and inasmuch as the discharge
usually lasts only a fraction of a thou-
sandth of a second it can hardly be con-
sidered an electric current.

Unit Potential: Unit potential is that
electricity moving force or electromotive
force (e. m. f.) which exists between two
points or charged bodies when one erg
of work is done in moving unit quantity
from one -point to another.

Unit Specific Inductive Capacity: The
specific inductive capacity of a substance
is the ratio between the capacity of a con-
denser having that substance as a dielec-
tric and one having dry air at a temper-
ature of 0° C. and a barometric pressure
of 76 centimeters.

ELECTRO -MAGNETIC UNITS.

In this system, which is of course the
one in which we are particularly inter-
ested, we define, first, unit current. To
measure current, we make use of its mag-
netic or electrolytic strength. We say
one current is twice as- strong as another
when it exerts double the force on a mag-
netic needle, or deposits twice as much
silver from a certain solution as another
under the same conditions.

Unit Current: Unit current is that
current which when flowing along a wire
one centimeter in length, bent into the
form of a circular arc of one centimeter
radius, acts -with a force of one dyne on
a unit magnetic pole placed at the center.
Practically, we would, of course, consider
a large circular piece of wire several ems.
long and several cms. in diameter and
then measure the effect on a pole at the
center that would have some size to it,
but still would have negligibly small di-
mensions as cot ared to the diameter
of the conductor. This unit is too large
for commercial purposes, hence we divide
it by ten and then call it an ampere.

It is evident that the above unit could
-not easily be exactly produced. There-

fore the legal ampere is defined as the
current which will deposit 0.00118 grams
of silver per second from a solution of
fifteen parts by weight of silver nitrate
and 85 parts by weight of water, under
certain conditions, and as per a very elab-
orate set of specifications, recommended
by the International Electrical Congress
and legalized by the United States Con-
gress.

Unit Quantity: Unit quantity is that
quantity of electricity which in one sec-
ond passes any section of a conductor
in which unit current is flowing. When
the current is one ampere, the quantity
which passes in one second is one cou-
lomb. It is also one -tenth of the abso-
lute unit. It represents a definite quan-
tity of electricity, just as the gallon rep-
resents a definite quantity of water. The
analogy to amperes would be gallons per
second.

Unit Potential: Unit difference of po-
tential exists between two points when
the work done against the electrical
forces in moving unit quantity from one
point to the other is one erg. This unit
is found to be one hundred million times
too small for commercial purposes, hence
we multiply it by ten to the eighth power
and call it a volt.

The legal volt is defined as a certain
fraction of the voltage of a certain stand-
ard cell, made according to an elaborate
set of specifications recommended by the
International Electrical Congress, and
legalized by an act of Congress.

Unit Resistance: Unit resistance is
possessed by that conductor through
which unit current will flow when unit
e. m. f. is applied to its ends. One bil-
lion times this gives us a unit of con-
venient size for practical purposes. We
call it an ohm. The legal ohm is defined
as the resistance offered by a column of
mercury at the temperature of melting
ice, of one millimeter cross-section, and
106.3 centimeters long, as per specifica-
tions, etc.

The legal ampere as reproduced in a
silver voltameter is seldom used as a
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fundamental standard any more. Prac-
tically all high grade laboratories main-
tain standard cells and standard resist-
ances as their court of last resort in case
exceedingly accurate calibrations are re-
quired. The ampere is taken as the quo-
tient of the volt and the ohm.

Unit Energy: The absolute unit of
electrical energy is that represented by
the flow of unit current for one second
through a conductor of unit resistance.
It is called an erg. Ten million ergs is
a joule and represents the work done by
the flow for one second of one ampere
through a conductor whose resistance is
one ohm. An erg is also the work re-
quired to raise one gram, one centimeter
against the force of gravity. The joules
are equal to the product of volts and cou-
lombs and since the coulombs are equal
to the product of amperes and seconds,
it follows that :

J=E I t
where J equals electrical energy in joules;
I equals current in amperes; t equals
time in seconds.

Since from Ohm's law E equals IR
where R is resistance in ohms,

J=12 R t joules,
or,

J =10712 R t ergs.
Even the joule is too small a unit for

commercial use. The most common unit
is the kilowatt-hour which represents 3,-
600,000 joules or 36,000,000,000,000
ergs. Sometimes the term horsepower -
hour which is equal to 550 foot lbs. per
second, and to 0.746 kilowatt-hours is
used.

Unit of Power: The absolute unit of
power is the erg per second. The prac-
tical unit is the watt and is equal to a
joule per second. Therefore it follows
that,

W=E I=I2 R
where W equals power in watts.

The power of a generator is usually
expressed in kilowatts, whereas the power
of a steam engine, or other prime
mover and of motors is usually given
in horsepower.

Joule found that the heat which is gen-
erated by doing 778 foot-pounds of work
is equivalent to the heat required to raise
the temperature of one pound of water
one degree Fahrenheit, when at its max-
imum density, or when its temperature
is approximately 39° F. This quantity
of heat is called a British thermal unit.
(B. T. U.) . Since 778 foot-pounds is
equal to one B. T. U., since 550 foot=.
pounds per second equals a horsepower.
and since a horsepower equals 746 watts,
we have established the relationship be-
tween electrical, mechanical and heat en-
ergy.

Unit Capacity: Unit capacity exists in
a condenser when a unit quantity per
unit of applied e. m. f. is stored in the
dielectric separating the plates. When
considering alternating current circuits
it is usually defined as follows : A cir-
cuit has unit capacity when unit current
flows into the dielectric per unit rate of
change of the applied e. m. f. One bil-
lion times this unit is called a farad. The
farad is too large for most practical pur-
poses, so we generally use the micro -
farad, (one -millionth of a farad).

Unit Inductance: A changing current
in a circuit produces an e. m, f. When
we make or break a direct current cir-
cuit an e. m. f. is produced, while the
current is rising from zero to its normal
value or vice versa. This e. m. f. is in
opposition to the applied potential, there-
fore it takes sonic time for the current
to reach its normal value after the switch
is closed or to die out after it is opened.
Once the current has become established
the effect is, of course, nil.

An alternating current is changing all
the time, therefore this induced e. m. f.
is present all the time. The absolute
unit of inductance is possessed in that
circuit in which the rate of change of
one unit of current peigItecond produces
unit e. m. f. One billion of these units
is called a henry. A circuit in which a
change of one ampere per second will
induce one volt has one henry inductance.

(To be continued.)
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Punching Armature Laminations

To make holes in
armature laminations
or other pieces of
sheet metal, place
the metal upon a
block of wood, the
grain of which is
cut so as to pound
directly at the end of
the grain. Use a flat
ended punch, and
strike a sharp, quick

blow with a fa rly heavy iron. In this
way a clean-cuthole will be made, while
if a sharp -pointed punch is employed,
the metal will be pushed aside instead of
being punched, and leave a ragged edge
inside the hole.

Breaking a Porcelain Tube at the
Point Desired

No doubt numerous electricians who
have tried to break or cut a porcelain
tube to a desired length, have noticed
the great difficulty they have met in doing
so. A convenient method of overcoming
this difficulty is within the reach of all
simply by using one of the principal in -

METHOD OF BREAKING PORCELAIN TUBE

struments the electrician usually carries
} along-the "blow -torch" or alcohol

torch. 11,

After marking the tube at the length
or proper size desired, the tube is then
revolved in either one or both hands.;
meanwhile the electrician blows a steady
pointed flame of fire upon the point

marked. The more evenly the tube is
held to the mark while turning it, the
finer and more perfectly even will be the
break.

After the constant application of the
flame of from 40 to 60 seconds, the tube
should be suddenly dipped into water.
Now taking the tube by the largest end
from the point of annealment and tap-
ping it against the hammer, pliers, or
any hard instrument at the point where
the flame encountered the tube, it will
break sharply and evenly at the point
desired.-T. J. NEWLIN.

Barber's Door Light and Sign
In a small southern Illinois town a bar-

ber had no available space on which to
place a pole, so he had an electric fixture

BARBERS' DOOR LIGHT AND SIGN

carrying an unusually large glass globe
placed over his shop entrance. This was
painted with the barbers' colors, the sub-
stitute proving even more effective than
the usual trade sign.
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Decorating a Lamp Post

During a convention in Chicago of dis-
tinguished scientists from all over the
world, the electric lampposts along Michi-
gan Avenue were decorated with flags. To
do this without too much expense, two

LAMP POST DECORATIONS

half circles of wood were cut with ex-
tending ears at the ends. These two
half circles were clamped about a post and
a thumb screw and nut through a hole in
each pair of ears held the circle in place.
Around this ring of wood holes were
bored, into which the flagstaffs bearing
flags of different nations were set.

Frame Installing Switches in Gangs
Every electrician

appreciates t h e
work connected
with the installa-
tion of several push
button switches in
a gang box. The

GANG SWITCH FRAME Perkins steel ad-
justing f raffle

serves to make the spacing and aligning
of such switches comparatively easy as

shown in the illustration. A three gang
frame can be used for any number of
switches and insures accurate work.

How to Build an Electric Toaster
The construction of an upright toaster

is shown on the accompanying sketch.
The heating element, which consists of
fifteen feet of No. 25 gauge Calido wire,
is wound around five or six ordinary
slate pencils. To facilitate winding the
resistance wire and to hold the wire on
one pencil, until it is wound on the next,
a small piece of No. 20 gauge bare cop-
per wire is twisted around each end of
each pencil, as shown. The heating wire
!oy roo:/ nw,en reep r+w.,, *

/Yves Al Ao/v
Breoa away

Element

V

% / r//  1fmor¡ r%/i ~4.-ran!~ H
H cQ

e e u u

R>.rc,/ol., Cannecf cns to
/nsu/otar //O Volt Love

HOME MADE TOASTER

/npor./ron

is then twisted around the projecting
part of the copper wire (A) which will
hold it and then wound around the pen-
cil. This would not be necessary if the
resistance wire were not wound in one
piece. If a separate piece of wire were
wound on each pencil and then the wires
connected together, it would be difficult
and troublesome to make good, perma-
nent conducting joints between the pen-
cils. Although Calido wire does not
appreciably oxidize, still in time it does
oxidize enough to increase the resistance
at the joints unless they are tightly and
permanently made.

When the toaster is first connected
and the slate pencils begin to heat, they
will crack and rattle in surprising fash-
ion, but as soon as they become heated
thoroughly the noise will cease. The
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pencils can be heated up to the point of
incandescence without breaking.

The other points of design are left to
the builder. One way to mount the pen-
cils is between two sheet iron strips as
shown, with a small bolt or rivet between
each two pencils to firmly clamp them in
place.

Fifteen feet of No. 25 Calido wire
will be found about right for 110 volts
either direct or alternating current. If
more heat is desired, unwind three or
four turns from one of the end pencils,
and cut this off, shortening the heating
element that much. This will reduce
the resistance, allowing more current to
flow through the heating element, rais-
ing its temperature. On the other hand,
if it becomes too hot, splice on five or
six inches more of the Calido wire.-
WESLEY G. PAULSON.

Desk Lamps
The lamp described, I made from an

old Rayo oil lamp, but any oil lamp of
similar design
may be used.

Remove the
wick and the top
and secure a 14.
inch rubber tube
long enough to
extend down
through t h e
center of the
lamp body and
out through a
hole made in the
side near the
bottom. Allow
the tube to pro-
ject / inch.
Pull through

11! !this tube the
cord of a socket and fit the tube up close
to the socket. Then fit the socket as
shown into the open part of the lamp,
and put a plug on the cord for attaching
to the circuit. The cost is about 6o cents.
-C. M. PFENNING.

ELECTRIC DESK LAMP MADE
FROM AN OLD OIL LAMP

Cap or Coat Battery Lamp

In working in dark attics and base-
ments I have used the arrangement
shown in the drawing.

(H) is the end of an ordinary tubu-
lar flashlight removed from the tube
and fitted to the wooden piece (M).

LAMP THAT PINS TO THE COAT

(G) is the reflector taken from the same
light, while (K) is the lens and (F) a
2/ volt tungsten lamp, mounted exactly
as in the flashlight.

In the center of the piece (M) a
spring (C) or a metal clip is mounted
to make contact with the base of the
lamp. A piece of twin cord about four
feet long is connected to the spring or
clip on one side and the metal cage (H)
on the other. These are led to -a small
pocket battery. A piece of brass wire
(L) is bent to form a substantial pin,
and soldered on, for attachment to the
coat or cap.-J. S. BLAIR, JR.

Charging a Dry Cell
A dry cell that is exhausted may to a

certain extent be "doctored up" so as
to be of some further use, if its internal
resistance has not increased, by charging
with a direct current of / ampere. This
is the current consumed by a 110 volt
sixteen candlepower carbon lamp.

Connect the positive terminal of the
charging circuit with the positive pole
of the dry cell and the negative lead to
the negative terminal, placing the lamp
in series with the cell. Only a small part
of the energy put into the cell in this
way can be taken out.



How to Build a I5 Horsepower Motor
Without Castings

By W. A. ROBERTSON

This machine is designed for a Man-
chester laminated field and a slotted
drum armature to operate on 100 to 110
volts, or can be wound to run from a
battery.

Referring to the drawing, Fig. 1, the
field frame may be coñiposed of con-
venient thicknesses of sheet wrought
iron, say / inch, as shown in Fig. 3,
or it may be made of / inch iron at the
outside and about No. 24 gauge sheet
iron between.

Make a templet of the field as shown
in Fig. 1 about 1/16 inch larger than.the
drawing, which is actual size to allow for
filing. After a templet is made mark
and drill the two / inch holes, then
clamp the templet to the sheet iron and
mark with a scriber a number of plates,
which when drawn together solid will be
two inches thick, this being the thickness
of the field.

After the plates are cut out and the
two % inch holes drilled, assemble and
rivet the plates up solid. Then drill the
3/16 inch holes and rivet them up also.
Now take the top and bottom part of
the field and file them up to size and
mark and bore the 1% inch holes for the
field cores 5/ inches between centers.
Be sure to have them correctly spaced.

Take two pieces of wrought iron 1/
inch in diameter and 4/ inches long,
center and turn them to the size shown
in the sectional view in Fig. 1. Make a
good tight fit and rivet the two cores to
the bottom part of the frame. The top
part of the frame can be secured by two
3/16 inch pins fastened through the
frame and core.

After the field frame is secured you
can bore out the core for the armature
to 2 5/16 inches in diameter ; then
mark and drill the / inch tap holes 3/
inches between centers and tap the holes

for the bearing stud shown in Fig. 5.
Also drill the / inch tap holes for the
holding down lugs shown in Fig. 2.

When the field frame has been filed
and the holes drilled and tapped, make
four bearing studs out of machine steel
as shown in Fig. 5 and screw them to
the field frame as shown in Fig. 2.

To make the bearing frames take two
pieces / inch sheet brass and drill and
cut out to the size shown in Fig. 8 to fit
on the bearing studs. The center hole
for the bearing may be drilled / inch
and filed out afterward when adjusting
the bearings on the armature. The bear-
ings are made of two pieces of 4 inch
brass rod and are drilled out to the size
of the shaft which is y8 inch in diameter.

Make the shaft of machine steel as
shown in Fig. 4, then turn up the part
to size for the armature disks, leaving
the finishing of the bearings and com-
mutator till the armature disks are se-
cured on the shaft as the shaft may
spring.

To make the armature take two pieces
of sheet wrought iron and cut out a little
larger than shown in Fig. 6. Drill one
piece to fit on the shaft up to the shoul-
der and tap the other piece so it will
screw tight on the threaded part of the
shaft, Fig. 4 (B). Then cut out enough
disks of sheet wrought iron (about
No. 24 gauge) to make up the thickness
of the armature which is 2/ inches when
finished. "When the two end pieces and
the disks are cut out, clamp them to-
gether with a bolt and nut and anneal
them by placing them in a fire until they
become cherry red, then let cool off in
ashes or slack lime. When the armature
disks are cool slip them on the shaft and
fasten so they will not turn or move
when turning off the armature. Place the
shaft in the lathe and see that it runs

238
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true; if not, straighten it and turn off the
armature to 2% inches in diameter and
2/ inches long; also turn up the shaft
for the commutator and bearings. Before
removing the armature make a recess for
the binding wires around it / inch wide
and 1/32 inch deep. Remove the arma-
ture from the lathe and mark off the
twelve slots 9/32 inch wide and 7/32
inch deep as shown in Fig. 6. You can
cut out the slots by sawing them near the
marks with a fine hack saw, then take a
small, sharp cold chisel and chip out the
slots, then make a small gig out of a
piece of brass or iron 9/32 by 7/32 by
2/ inches and file out the slots to fit the
gig.

When the armature is done wrap a
piece of paper on the outside and place it
in the armature opening of the field,
then slip the bearings on the shaft
through the holes in the bearing frame.
If the holes in the bearing frame should
be out of line, file them out to fit the
bearings. When the bearings are in their
place solder them to the frame, building
the solder well up as shown in Fig. 2.
Now remove the paper from the arma-
ture and see that the armature revolves
freely in the bearings and field. If all is
correct remove the bearings and place
them on a mandrel, turn off the solder
and drill oil holes as shown in Fig. 2.

To make the commutator place a piece
of one inch brass pipe on a mandrel.
Make it / inch long and champ off the
end about 60 degrees; divide the circum-
ference into twelve equal parts. Center
these parts and drill twelve 38 inch tap
holes for pins to which to connect the
ends of the armature wires. Screw in the
pins and turn them off as shown in Fig.
7, to 1/ inch diameter; then make a saw
cut in the ends of the pins for the wires.
With a fine saw cut the twelve segments
through between the pins. The hub is
made from two pieces of % inch fibre
turned to fit the bore of the brass pipe
as shown in Fig. 7. Now take twelve
strips of mica the thickness of the saw
cut and place one between the segments

of the commutator bars, then on the fibre
hubs, slip the hubs on the shaft, screw
them up tight, as shown in Fig. 2, then
with a fine cut turn up the commutator
as in Fig. 7.

For the brush holder take a piece of
/ inch fibre, drill and cut it to size as
shown in Fig. 10.

The brass brush studs, Fig. 9, for
holding the carbon brushes is made out
of two pieces of / inch brass rod. Turn
one end down to /8 inch in diameter and

inch long, then square the rest of the
stud up to f inch. Take a piece of 1/32
inch sheet brass as shown in Fig. 9, fold
it over a piece of 3 inch square iron,
then fasten it to the end of the stud by
two small pins, and solder. Make the
springs and screws as shown. The car-
bon brushes are made out of a piece of
carbon % inch square and one inch long.
The brush holder is placed on the out-
side of the bearing, Fig. 2.

To insulate the field coils, make two
spools, Fig. 1, by wrapping a piece of
1/32 inch fibre around the cores. Glue
two washers of inch fiber in place and
after they are set they can be removed
for winding.

To wind the field spools make a piece
of wood the same size and length as the
field core, also two wooden flanges to
prevent the flanges on the spools from
spreading. One flange is made fast to the
wooden core and the other is screwed to
the wooden core so it can be removed
when winding the spools. Drill a small
hole diametrically through the fibre
flange, letting it come out at the core,
then place one end of the wire through
the hole in the flange and wind on each
spool 3,600 turns of No. 27 B. & S.
gauge, s. c. c. copper magnet wire. It
'will take 120 turns and 30 layers. Be
sure to have the same quantity of wire
on each spool. The spools are wound to
produce consequent poles, north at the
top and south at the bottom, or vice
versa. The work can be done in the
lathe, with a little care. Shellac each
layer lightly.
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To insulate the armature cover the
shaft next to the armature with 1/32
inch sheet fiber / inch wide. Make two
1/16 inch fiber washers 2/ inches in
diameter, slip them on the ends of the
shaft and glue them to the ends of the
armature. After the glue has set cut out
the slots. Make twelve channel pieces
out of 1/32 inch sheet fiber and glue them
into the slots and to the fiber washers
when set trim off with a sharp knife and
be sure to have all the iron covered.

To wind the armature take a piece of
tape and place it on the starting end of
the wire for a mark, make the end fast
by taking a turn round one of the teeth
and start to wind from (a) to (b), Fig. 6.
Wind on. 40 turns (ten turns and four
layers) of No. 26 B. & S. gauge s. c. c.
copper magnet wire and shellac each
layer. After the 40 turns are wound
take the finishing end and twist it to the
starting end temporarily then start wind-
ing at (c) marking the starting end of
the wire in the same way and wind from
(c) to (d) the same number of turns
and twist the ends together. Continue
winding until the twelve slots are filled.
which will make 960 conductors. The
winding is done in the two slots not ex-
actly diametrically opposite, but one
short of a half diameter as shown by the
letters in Fig. 6.

To connect up the conductor to the
commutator segments, take the starting
end of each section in succession and
join it to the finishing end of the next or
adjacent section. The conductors are
now soldered in the saw cuts in the pins
of the commutator segments. Place a
strip of mica / inch wide around the
recess in the armature and wind tightly
No. 24 gauge copper or brass wire in the
recess over the mica and solder it in
place.

The motor may be placed on a wood
stand one inch thick and 7 by 10 inches
and fastened by wood screw to the lugs
on the motor. The field coils in series
are connected in shunt around the ar-
mature.

Construction of an Electric Whistle

Procure a piece of iron pipe having the
dimensions indicated in Fig. 1. Draw a
line around the pipe 15/16 inch from one
end. Space four points equidistant on
this line and drill through with a No.
25 drill. With a No. 4-3 drill make two
holes opposite each other in the edge of
the pipe and thread with a 4/36 tap.

Fig. 2 is a piece of iron 3/16 inch thick
and 1% inches in .diameter. Using a
No. 33 drill make four / inch deep
holes equally spaced as indicated and
thread with a 6/32 tap. Drill four holes
through this same piece of iron as in-
dicated.

Fig. 3 is a piece of cold rolled steel
drilled through the center with a No. 20
drill and turned to the dimensions in-
dicated.

Now from a sheet of 1/16 inch fiber .

cut two pieces 1/ inches in diameter.
Drill a / inch hole through the center
of each and make a spool by gluing to
the large part of the steel rod (Fig. 3).
Insulate the spool core and wind the
spool full of No. 36 enameled wire.

Fig. 4 is a brass rod 13/8 inches long
and prepared as shown. A diaphragm
made of 1/64 sheet iron and 2/ inches
in diameter is held on the / inch thread-
ed end of the rod by two round iron
nuts / inch in diameter and 1/16 inch
thick.

The cover (Fig. 5), is made of 1/16
inch brass. It should have a convex sur-
face of 1/16 inch as indicated. A á

inch hole is drilled in the center and a
brass tube soldered into it. The tube is

inch long and is inch outside diam-
eter.

Two holes are drilled opposite each
other through the cover and through the
diaphragm with No. 31 drill to coincide
vith the two in the edge of the cylinder
(Fig. 1). A stiff steel spring (Fig. 6)
1/32 inch thick. 3/ inch wide, and P,(4
inches long, is required. Two holes
should be drilled in it : one 3/16 inch
from the end with a No. 25 drill and the
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DETAILS OF THE ELECTRIC WHISTLE

other / of an inch from the first with a
No. 18 drill.

Put the circular block (Fig. 2) in the
cylinder and screw fast with 6/32 screws.
Now put the spool in the cylinder so
that the extra / inch which has been
turned down, will fit snugly in the cir-
cular block. The smallest hole in the
spring is screwed fast to the only tapped
hole in the bottom -of the circular block.
Put two washers between the spring and
block before screwing fast so as to
have a tension. Slide the brass rod to
which the diaphragm is attached through
the coil and through the spring and
fasten on the bottom with 4/36 nuts.
One serves to lock the other.

Increasing and diminishing the tension
on the spring regulates the tone of the
whistle.

The cover is finally fastened on with
two 4/36 screws that pass through the
cover and diaphragm and screw into the
top rim of the whistle.

Operate the whistle on alternating
current.

For the Fixture and Switchboard
Man

Having to wire a very difficult fixture
recently, -I found that a short piece of
chain such as is used on Hubbell pull
sockets made an excellent device for
fishing the wire through, as it is very
flexible and will follow any bend, includ-
ing a right angle and is still stiff enough
to admit of a certain amount of crowd-
ing.

In setting up a new power panel I was
short of black cap bolts and could not
obtain them readily. I found that by
heating the ordinary bright cap bolt to a
dull red in the flame of a gasoline torch,
dipping it in asphaltum paint, then burn-
ing the paint off and rubbing with a
cloth while it was still warm, that I ob-
tained a black finish equal to the bolts
supplied by the manufacturer. By let-
ting the bolt become cold before rub-
bing with a cloth, the finish will be glossy
and rubbing while warm will give a
dull finish.-A READER.
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Electrical Securities
By " CONTANGO

Further Consideration of the Income Account

NET EAR I NCS
Now as to "Net Earnings;" these real-

ly represent the balance remaining after
operating expenses and taxes have been
taken care of. It may be clearly under-
stood, however, that we are now dealing
only with the income account, for, after
the net earnings shall have been estab-
lished, of course the fixed charges will
have to be taken care of, and then, and
then only, any balance shown may be ap-
plied to dividends and the like, if such
earning power has been demonstrated.
These points have already been taken up
in considering the balance sheet. What is
now under consideration is a company's
actual income account. To start the in-
come account report with a statement of
net earnings is not good policy, for the
simple reason that it usually means con-
cealment of the volume of business done
and also concealment of the ratio of ex-
penses to that business. It must also al-
ways he kept in mind that there are other
sources of income, which indeed may be
considered tinder the head of :

OTHER INCOME

This usually comprises investments in
the securities of other corporations and,
in so far as a holding company of elec-
trical securities is concerned, is a decided-
ly important point to keep in mind. In
such case the character of the bonds and
stocks on which this other income depends
should be most carefully considered. In-
cluded in "Other Income" are interest on
hank balances and rentals. This item in
the income account added to the, other-
wise, net earnings gives the "Net Cor-
porate Income." This total of the income
account represents the amount from
which the fixed charges are to be deduct-
ed. It is, in short, the amount that must be
applied to meeting those fixed charges,

and should there be anything over and
above when such have been paid, then
that amount maybe used to meeting divi-
dend declarations, and, even prior to divi-
dends, other charges against the com-
pany.

FIXED CHARGES
"Fixed Charges" represents the pay-

ments a corporation must meet, as agreed
on by prior contract, before any real prof-
its are shown. The chief thing to be first
considered in regard to fixed charges is
the amount of interest that has to be paid
on outstanding notes and bonds.

"Sinking Funds," that is to say, sums
set aside regularly out of earnings to take
care of outstanding securities by taking
them up when due or buying them in-
rents, guarantees and all charges of a like
kind which are fixed or form an obliga-
tion fixed and agreed on-compose the
other main items of fixed charges.

The difference between what a com-
pany earns and what it has to pay in the
way of fixed charges is most important,
for it represents the degree of safety or
security-the actual margin of safety-
and this is probably the most important
point to be considered in determining the
real value of a corporation's securities.
The term securities is used in the broad
sense ; that is, meaning both stocks and
bonds.

THE REAL VALUE OF SECURITIES

It may be given in a very few words :
The company which can earn little more
than its fixed charges is not very far from
a receivership.

When a company's statements show
that the proportion of its fixed charges to
the available earnings to meet them is,
year by year, decreasing, any securities
it may have given to the public become
increasingly valuable. One can perhaps
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best express the position by saying that
the company earning its fixed charges
several times over is obviously in a much
better position than one just about meet-
ing them.

NET PROFITS
These belong to the owners of the

property; the owners of the common
stock, or shares, and even before them, to
the preferred stock holders. Net profits
usually take the form of dividends. From
time to time the different classes of stock
holdings have been explained and dis-
cussed in this magazine by "Contango."
There may be just the common or ordi-
nary stock; there may be preferred, first
preferred and second preferred, and so
on. The first preferred stock is not the
ownership. It is somewhat in the position
of a fixed charge, but instead of having a
mortgage behind it, has to await its divi-
dends as they are earned, but receives

Watered Stock

them before anything is paid on the com-
mon shares, or shares of stock ; before
anything is paid, that is, to the actual
owners of the property. It is not a fixed
charge, because it has to take its turn, first
it is true, but after the regular obligations
have been met.

The common stock takes as high a rate
of dividends-payments on it-as the
financial condition of the company will
permit after the payments on the pre-
ferred stock, should there be any, have
been taken care of.

In determining the earning power of
a company the investor had best look
over the figures of the particular company
for several years back. This examination
of artnual reports will give the average
and show very clearly, if they are honest
and conform to the law, whether or not
that company is progressing or dropping
behind.

This is a much misunderstood term. It
is usually considered as meaning some-
thing quite undesirable and more or less
fraudulent, though as a matter of fact
it is often necessary to have a certain
amount of water in any company's cap-
italization.

But before discussing this point let the
proper definition of the term "watered
stock" be made.

"Water" in the stock of any corpora-
tion's capitalization primarily means
stock issued without any tangible or phys-
ical assets behind such stock; that is,
assets to cover or protect it, but to illus-
trate : a company may have a represented
stock capitalization of, say, $10,000,000,
and in distributing this for public sub-
scription there will be promoter's fees on
the promotion and underwriting for the
banking houses, brokers and energetic
men who do things and actually make the
project possible. This is legitimate to a
reasonable amount ; when it is- excessive
it is not. In certain commercial under-

takings "good will" is capitalized at an
enormous figure, but it is an intangible
asset in reality and from the banker's
standpoint cannot be considered.

The greatest financial authorities in
the world consider that every company
must of necessity have a certain amount
of so-called water in its stock flotations,
but only to a very limited degree. And
this is true, for bankers and brokers who
promote and float or underwrite projects
are doing it as a business proposition,
and must have a margin of profit, which
takes the form of a bonus of stock. This
is usually called "water."

But the point is that it is essential that
issues of stock made be kept to the bounds
of a company's growth and there should
ultimately be dollar for dollar in the form
of tangible assets behind it.

On the other hand it must be remem-
bered that where water always remains
water the organization is at a tremendous
disadvantage and the public imposed on.
For example, not long ago a company was
organized with the huge capital of $60,-
000,000, based almost entirely on good-
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will of the business, there being scarcely
any tangible assets or physical property.
The shares when first put out were
offered at $86,50, giving a total market
value of $51,900,000. The same shares are
selling to -day at $29.50 a share, or a
total of less than $18,000,000 for the out-
standing stock. And this is because there
was nothing behind that huge capitaliza-
tion.

Water and real values do not mix.
"Watered stock" finally gravitates to its
true level irrespective of any strong
financial backing it may, have or may
have had.

Common Stock Voting Trust Cer-
tificates

These are sometimes advertised in par-
ticular instances as a bonus on subscrip-
tions to, say, cumulative preferred stocks,
or maybe as a bonus on the purchase of
bonds. By bonus you must understand
the idea of something thrown in extra as
a premium, or sop, to put it bluntly.

The common stock voting trust certifi-
cates participate in the net earnings of a
ompany-that is to say, in the net profits

to the owners of the company-after fixed
charges, and dividends on preferred
shares, if there are any, have been paid ;
but the voting capacity is limited to a
limited trusteeship. The voting capacity
indicating ownership is not vested in the
individual owner of the certificates, but
in the trustees designated by the holders
of the ordinary common stock-the real
owners of the property in point of fact.

It must be remembered, however, that
the ordinary common stock of some of
the greatest corporations in the United
States is, in so far as voting is concerned,
vested in trustees, notably the New York
Central Railway Company. It was mainly
by reason of the fact that he controlled
as trustee for stockholders their votes and
also their confidence, reposed in him for
that purpose, that the late Mr. John P.
Morgan enjoyed the enormous financial
power he possessed in the later years of
his wonderful life.

Former Comptroller of the Currency
"Boosts" Public Utility Corpora-

tion Securities

As the guest of honor at a luncheon
given by the Electric Club of Chicago
a short time ago, former Comptroller of
the Currency Charles G. Dawes had a
good deal to say about the value of pub-
lic utility or service corporation securi-
ties. He suggested that inasmuch as the
business grew right along with the
growth in population, even ahead of it,
the value of electrical public utility se-
curities was much greater than even
choice city real estate investments, which
came ultimately to a practically fixed val-
uation and which might even go back-
ward, according to change in fashion or
popularity of location. Not so with the
investment in the stocks or bonds of com-
panies furnishing utilities always used
and needed by the public-these could
but enhance in value with the growth

and steady expansion of
their business. All of which seems like
good, common, horse sense, although it
roused considerable discussion and criti-
cism among Chicago real estate dealers.

Proper Purchasing of Bonds
What the individual investor has up-

permost in his thoughts when purchasing
bonds is, first, safety of the principal, and,
second, a good income yield. But many
investors, in a declining bond market, see-
ing a drop in the price of their bonds be-
low what they ,cost them, are easily per-
turbed, lose sight of the consideration
that led them to make their purchases and
are induced to sacrifice their securities,
though nothing may have occurred to im-
pair the intrinsic value or reduce their in-
come from those bonds. That is a wrong
and pernicious theory to follow, because
inevitably it leads to losses which the ex-
ercise of a little sound judgment could
have avoided.

The investor should realize that when
he has purchased the bonds of a substan-
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tial company they will be paid off 100
cents on the dollar ; therefore where bonds
are intelligently purchased there is not
the loss of even a cent in principal. The
investor should also appreciate the fact
that until the bonds become due the fixed
interest will be paid promptly. An in-
vestment in good bonds held in hand is
in point of fact a good income for a man's
savings or surplus, though the bond hold-
ings may often with advantage be
changed from time to time to meet market
conditions.

Tricking the Investor
Whenever an investor receives a letter

from a broker who is not a member of
any exchange in good standing offering
to lend money on speculative stocks not
listed, or offering to accept such stocks as
collateral for the purchase of additional
shares of stock, he should watch out, for
a trap is surely being laid for him.

Brokers are not making loans on col-
lateral which the banks themselves con-
sider undesirable. They have quite an-
other plan and that, too, a scheming one.
In fact, in the majority of cases brokers
who show such "charitable" instincts as
to lend money on unlisted and extremely
speculative issues of stocks or bonds have
neither financial standing nor any spare
cash whatever.

What they do with such stock, once
they get it, is to sell it in the open mar-
ket for what they can get the moment
the certificates are in their possession, on
the very sure theory that the so-called se-
curity will fall in price. Then when the
borrower closes his loan or his transac-
tion, if he has transferred his shares to
buy other stock, the broker goes into the
open market again and repurchases the
stock at, of course, a much less price than
that for which he sold it and thus closes
the deal on his unwitting customer.

It often happens, too, that the victim
of such manipulations cannot get his
stock back. This is the bucket shop prac-
tice in a new guise ; this lending of money
on wild -cat stocks or using them as col-

lateral for general purposes. It also very
aptly illustrates the general value of listed
stocks and bonds as compared with those
not so listed-though there are, of course,
various valuable unlisted securities-and
also the position and standing of regular
brokers, members of leading stock ex-
changes such as Chicago and New York,
and those who are not.

The "Listing" of Stocks and Bonds
Listing means the manner in which

they are presented to the public legiti-
mately and through regular and honest
financial channels.

Thus the requirements of the New
York Stock Exchange are very exacting
as to the financial statement of a com-
pany's position, far more so than the Chi-
cago Stock Exchange. But it is rather a
question of the influence and power of the
bankers and brokers underwriting and
putting out the issues of stocks or bonds,
as may be listed.

It is not necessary at this time to go
into the safeguards insisted on by both
the New York and Chicago stock ex-
changes in regard to the stocks and se-
curities listed with them. Suffice it to say
that such listing is considered a guarantee
of the financial integrity of the proposi-
tion, although the question of "water" or
lack of it in the particular issue listed has
not, so far, been specifically adjusted-
except that the New York Stock Ex-
change is becoming more and more exact-
ing as to statements of actual assets pre-
sented for its inspection.

Listed stocks and bonds 'represent
those which are regularly dealt with and
on which quotations are daily made on
the regular stock exchanges of the coml.-
try. For the reasons given above regu-
larly listed stocks in general, though not
always, have a far stronger intrinsic and
financial strategic position than those
dealt in privately, or "on the curb ;" that
is to say by brokers without official con-
nection with, but yet more or less recog-
nized by the official stock exchanges.



Ozone Water Sterilizer

Ozone, which is oxygen in highly con-
centrated form, is Nature's own favorite
method of attaining absolute sterilization,
and its application to the purification of
water has been perfected by Seigfried

OZONE WATER STERILIZER

Held, an Austrian .scientist, whose
patents embody an interesting equipment
for supplying sterile drinking water in
homes and offices.

His apparatus here illustrated is ar-
ranged as follows :

A connection is made from a fitting

back of the cold water faucet or from any
cold water supply to a stone filter which
removes the dirt from the water and pre-
pares it for purification. A pipe leads
from the filter to a galvanized steel com-
pression tank. The outlet from this is
at the sterilizer faucet, placed at a con-
venient height above the sink for the
filling of water bottles and other recep-
tacles. Connection is made from the
house lighting circuit to a step-up trans-
former producing 5,500 volts and from
the generator through an aluminum tube
to the sterilizer faucet. A second tube
from the generator to the mixing com-
partment of the faucet conducts the
ozone. The opening of the faucet auto-
matically closes the electric circuit and
produces a high frequency discharge
from the transformer in the generator
box. At the same time the suction caused
by the water running through the faucet
draws a powerful discharge of ozone
from the generator and intimately mixes
it with the water. The mixer is con-
structed so that the water is sprayed at
the outlet of the tube which conducts the
gas from the generator.

All -Metal Washing Machine
The Apex washing machine is made

entirely of metal, except the wringer
board. The bottom of the tub is cylin-
drical, while the sides taper up to the
cover. This metal tub is suspended on
a steel frame and is rocked back and
forth by a motor placed on the frame-
work below. The rocking action moves
the clothes within from side to side, and
in so doing they are brought against the
metal ribs on each side of the enclosure
and also worked over the inverted V at
247
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AN ALL -METAL WASHING MACHINE

the bottom, forcing the water and suds
through the clothes. A convenient lever
enables the operator to lock the tub and
run the wringer. An important feature
on the wringer is the release, which will
instantly allow the rolls to open in case
the operators hands are caught.

Combination Spark Plug and Coil
The spark plug and coil are usually

separate devices in the outfit of a com-
bustion engine. The Connecticut plug
coil, however, combines the two, and

f¿hfie)
v'7 _ -Gro

CONNECTIONS OF COMBINATION SPARK
AND COIL

PLUG

with this unique combination offers a
jump spark coil protected from damp-
ness and water, and suitable for motor-
boat engines.

The plug is attached to a threaded
brass flange molded into the coil case.
On the coil top is mounted the vibrator,
which is housed under a gun-metal cover.

Referring to the cut, there are just
two primary wires, one from the battery
to the plug coil, the other, generally a
short wire, from the coil to the tuner.
It is evident that there are no high-ten-
sion wires to offer leakage of current.

Oat Crusher
The feed bill of the man who keeps

five, ten, or more horses can be materially
reduced and the animals kept in better
flesh by the use of an oat crusher to
prepare this part of the horses' fare, is
the assertion of those who have tried it.

The machine shown will clean and
crush 2,200 pounds of oats per hour,
enough to feed 125 horses eighteen
pounds per day. The crushed oats re-
tain their original moisture when pre-

MACHINE FOR CRUSHING OATS

pared as used, and are more completely
and readily digested and the looks and
condition of the animals are better with
less feeding. It is claimed that a fifteen
per cent saving is made over the old
way of feeding whole oats, which, if a
horse were accustomed to a diet of
eighteen pounds of whole oats per day,
would amount to about 30 bushels a year
using crushed oats. The crusher is
operated by electric motor power which
is, therefore, easily applied and shut off.
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Safe Drinking Water

Although electricity is used in the
Forbes water sterilizer its purpose is not
as an electrocuting
agent of germs but
f o r generating
heat. The heating
member shown at-
tached to t h e
larger . cylinder
consists of a small
resistance enclosed
in a copper tube
and this tube is
submerged or sur-
rounded b y the
water to be boiled.
The action of boil-
ing causes t h e
water to rise and
flow into the steri-
lized water com-
partment but not
until it has been
sufficiently heated
to destroy a n y
disease organisms
it may contain. This method of steriliz-
ing the water does not impair the taste
and the apparatus will purify two gal-
lons of water per hour at a cost of 2%
cents with current at ten cents a kilowatt
hour.

WATER STERILIZER

NEW BOOKS
ESSENTIALS OF ELECTRICITY. By W. H. Timbie.

New York: John Wiley & Sons. 1913. 263
pages with 223 illustrations. Price, $1.25.
This book gives the underlying facts -

and laws of good electrical practice. It
is written both for class use and self in-
struction and is put out in pocket size
as a reference for the "man on the job."
DESIGN OP ELECTRICAL MACHINERY. By

William T. Ryan. New York: John Wiley
& Sons. 1913. Vols. I, II and III. 102, 119
and 129 pages respectively with numerous
illustrations. Price, $1.50 per volume.
Vol. I contains what the author be-

lieves will be of the most service to the
student who is just entering upon his
experience as a designer. It covers the

design of direct current dynamos and
motors with illustrative designs for two
machines.

Vol. II contains information obtained
very largely from manufacturing com-
panies upon the design of transformers.
Designs for twelve different transformers
are given.

Vol. III treats of the building of al-
ternating current generators, synchro-
nous motors and rotary converters.
Special attention is given to the arrange-
ment of the work with regard to the
order of the process of carrying out the
calculations.

LIGHT, PHOTOMETRY AND ILLUMINATION. By
William Edward Barrows. New York:
McGraw-Hill Book Company. 327 pages
with 196 illustrations. Price, $3.00.
This book is designed as a text in

illuminating engineering and as a refer-
ence for the practicing engineer. It is
the outgrowth of sets of notes written
and compiled by the author for use in
his classes at the Armour Institute of
Technology and of his previous book
"Electrical Illuminating Engineering."
Eminent authorities on different phases
of the subject have been freely con-
sulted.

ELECTRICAL METERS. By Cyril M. Jansky.
New York: McGraw-Hill Book Company.
1913. 360 pages with 273 illustrations. Price,
$2.50.
This work is invaluable to the man who

tests and repairs any kind of an elec-
trical measuring instrument. It can be
understood by the average man who may
want information which will enable him
thoroughly to understand and handle
such instruments.

ALTERNATING CURRENTS SIMPLIFIED. By Elmer
E. Burns. Chicago: Joseph G. Branch
Publishing Company. 1912. 187 pages with
101 illustrations. Price, $1.50.
The author seeks to present an ex-

planation of the principles of alternating
current machinery, rather than a descrip-
tion of the various types of machines,
and to do this in a manner that will
interest both the novice and the ex-
perienced electrician.
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In an address before the Institution of
Electrical Engineers at Glasgow on the

unknown energy contained
Where in the chemical elements
Immense and the prospect of making
Energy it available, Dr. Soddy said
Lies that the forces at our dis-

posal compared with those
exhibited when an atom suffers change
are of a different and lower order of
magnitude. Suppose, he said, that a way
could be found in which uranium, which
disintegrates to the extent of a thou-
sand -millionth part annually,, could be
made to disintegrate completely in the
course of a year; then from one gram
of uranium 1,000,000,000 calories of heat
could be evolved, which, converted into
electric energy, would suffice to keep a
32 candlepower lamp burning contin-
uously through the year. By the ex-
penditure of about one ton of uranium,
costing less than $5,000, more energy
would be derived than is supplied by all
the electric supply stations of London
put together.

The largest illuminated cross in the
world will soon flash its beams over

Lake Ontario from the
Fiery dome of St. Augustine's
Cross at Seminary situated on a
Mariners' picturesque bluff some
Guide miles out of Toronto,

Canada. Its light will be
seen for more than 70 miles and one of its
purposes is to guide mariners in times of
storm. The cross will be 500 feet above
the level of the lake and the illuminated
portion will be sixteen feet high with a
crosspiece of nine feet. Eighty lamps
of high candlepower, 40 on its east face
and 40 on the west, will outline the design.

Other crosses of larger dimensions are
established at a score of points along the
St. Lawrence River by the habitant farm-
ers and fishermen but none of these sym-
bols is illuminated. The custom is not
by any means an innovation on the part
of the Roman Catholic Church which
in the most remote monasteries of the
Alps or Andes and along the coasts of
foreign seas have erected guiding lights.
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"Man in Taxicab Commits Suicide."-Head-
line.

The meter should be placed where the pas-
senger cannot see it.

* * *

"Hey, waiter, I want to order a steak. There's
none on the bill of fare."

" We are not serving steak to -day, sir. You
see, we have a new cook and he has not as yet
arranged for his bond."

*

HE (nervously)-" Margaret, there's been
something trembling on my lips for months and
months."

SRE-"Yes, so I see. Why don't you shave
it off?"

* * *

PROF. WISER-" What effect does the moon
have upon the tide'?"

SWEET CO-ED-" None! It affects only the
untied."

* * *

"Look here, now, Harold," said a father to
his little son, who was naughty, "if you don't
say your prayers you won't go to Heaven."

"I don't want to go to Heaven," sobbed the
boy; "I want to go with you and mother."

*

A country school teacher was cashing her
monthly check at the bank. The teller apolo-
gized for the filthy condition of the bills, saying,
"I hope you're not afraid of microbes." "Not
a bit of it," the schoolmarm replied. " I'm
sure no microbes could live on my salary."

* * *

An Irishman walking along a road beside a
golf links was struck between the shoulders by
a golf ball.

"Are you hurt?" asked the player. "Why
didn't you get out of the way?"

"An' why should I get out of the way?"
asked Pat. "I didn't know there were any
assassins around here."

" But I called ' fore,' that is a sign for you to
get out of the way."

"Oh, it is, is it?" said Pat. "Well, thin,
whin I say ' foive' it is a sign that yo't ' r' going
to get hit on the nose- Foivo. "

"I always wear it," she explains, "when I
have had a quarrel with my husband."

"But why do you call it a quarrel dress?"
" Because it is the only gown I have that

doesn't button in the back. Consequently I
don't have to call on the old grouch to help
me."

* * *

Tommy's mamma-" Why aren't you a good.
boy like Willie Bjones?"

Tommy-" Huh! It's easy enough for him
to be good. He's sick most of the time."

*

Mrs. O'Hara-" Its the iligant job me man
has now, Mrs. McClune. 'Tis a night watch-
man he is."

Mrs. McClune-"An' why do ye like that
better than the other, Mrs. O'Hara?"

Mrs. O'Hara-" Why, sure, he sleeps all day,
and that saves his board; and he works all night,
and that saves his lodging."

* *

Two Irishmen were working on the roof of a
building one day, when one made a misstep and
fell to the ground. The other leaned over and
called: "Are yez dead or alive, Mike?"

"O'im alive," said Mike, feebly.
"Sure you're such a liar Oi don't know whether

to belave yez or not."
"Well, then, Oi must be dead," said Mike,

"for yez would never dare to call me a liar if
Oi wor aloive."

* *

The lovely girl descended to the parlor to
find the family pet ensconced upon the knee of
the young man caller, her curly head nestled
comfortably against his shoulder.

"Why, Mabel," the young lady exclaimed,
"aren't you ashamed of yourself! Get right
down."

"Sha'n't do it," retorted the child. 'I got
here first."

"What do I want with a wife?" snorted Bache-
lor Bockwedder, on reading an old maid's reasons
for not wanting a husband. " I have a game
rooster that is vain about his fine feathers, a goat
that chews the rag, an aeroplane that gets me up
in the air and an automobile that keeps me all
the time broke!"
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A PAGE FOR BOY
HOW TO MAKE AN ELECTRIC STREETCAR

FIRST, SOMETIME WHEN FATHER AND MOTHER.
ARE NOT AT HOME, TAKE AN AX AND CHOP UP THE
PIANO. THE WOOD IS TO BE USED FOR THE BODY OF
THE CAR

SAVE ONE OF THE PIECES -ONE
ABOUT U. INCHES SQUARE THIS
IS TO BE INSERTED IN THE SEAT
OR THE TROUSERS

FRAMED PICTURES WILL FURNISH
THE GLASS FOR YOUR CAR WINDOWS.

O_

WHEN YOUR PARENTS COME NONE
AND SEE HOW CLEVER YOU ARE
THEY WILL BE MUCH SURPRISED

WHEELS FOR YOUR CAR MAY BE
OBTAINED FROTH THE BABY'S
PUSH CART AMP THE SEWING
MACHINE

Z\\

OF (OURS! YOU WILL NEED
LIGHTING FIXTURES. THEN
ALL YOU HAVE TO DO IS
PUT IT TOGETHER. IF YOU
NEED ANY ADDITIONAL
MATERIAL PRY IT OFF
THE HOUSE

4
WHEN YOUR FATHER GETS
THROUGH WITH YOU THE
PIECE OF WOOD (SEE EX-
HIBIT A- FIRST PICTURE
WILL LOOK LIKE THI

17 MAY BE USED AS KIND-
LING WOOD OR TOOTH PICKS

6
If WE ARE NOT STOPPED
BY THE STATE LEGISLATURE
MAYBE NEXT MONTH WE
WILL SHOW YOU HOW TO
BUILD AN ELECTRIC
BATTLESHIP

252
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N. E. L. A.
Convention
CHICAGO, ILLINOIS

June 2, 3, 4, 5, 6

Chicago Hotels
At the left is the New Medinah
Temple where the convention
will be held. 10 minutes walk,
3 minutes by car, from Chicago's
Great Hotel Center. Now is the
time to make your reservation.

Chicago's Finest Hotel
Delegates and visitors to the NATIONAL
ELECTRIC LIGHT ASSOCIATION CON-
VENTION will find HOTEL LA SALLE
the most conveniently located hotel in
Chicago. It is but ten minutes walk from the
convention headquarters; it is within easy
reach of all Railway Terminals, but far
enough away to be free from the noise and
smoke of switching trains.
Although the city will be crowded with con-
vention visitors the rates of HOTEL LA
SALLE will not be increased.

RA TES:
One Person :
Room with detached bath
Room with private bath -

7wo Persons :
Room with detached bath
Room with private bath -

Per Lay
$2 to $3
$3 to $5

Per Day
$3 to $5
$5 to $8

Two Connecting Rooms with Bath:
Per Day

Two Persons - - - $5 to $ 8
Four Persons - - - $8 to $15

All rooms at $5 or more are same
price for one or two persons.

La Salle at Madison Street
Ernest J. Stevens, Vice-Pres. and Mgr.

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

17



18 POPULAR ELECTRICITY MAGAZINE for JUNE

N. E. L. A.
Convention
CHICAGO, ILLINOIS

June 2, 3, 4, 6,6

Chicago Hotels
At the left is the New Medinah
Temple where the convention
will be held. 10 minutes walk,
3 minutes by car, from Chicago's
Great Hotel Center. Now is the
time to make your reservation.

National Electric Lamp
Members Stop Here

Let your convention be a real holiday
by making this your home from June 2-
6. Here you can enjoy refreshing lake
breezes, have a cool and restful room,
and splendid meals daintily served.

Boating, golf, shady verandas, danc-
ing and social pleasures.

Ten minutes from town.
American or European plan.
Write for rates and book. Manager,

Chicago Beach
Hotel

S 1st Blvd. on the Lake Shore,
Chicago (28)

L. J. MONTGOMERY, Mgr.

RATES :
Rooms-One Person.
$1.00 and up.
Rooms-Two Persons.
$2.00 and up.
Special attention given
to convention parties. etc.

J. P. HARDING, Prop.

FIREPROOF HOTEL
Clark near Jackson Boulevard
Finest and Most Attractive
German Restaurant

HOTEL PLANTERS -CHICAGO
-a new and strictly modern firrliroof hotel

Centrally Located-Decidedly Homelike
Be sure to stop here when next you are in Chicago

Hotel Planters Restaurant
(In connection and under the same management)

Delightfully cool and pleasant on the hottest days. Popular
prices prevail.

Clark and Madison Streets, Chicago
In the heart of the city's activities"

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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TO the members of the National
Electric Light Association

attending the 1913 Convention at
Chicago-Greetings.

TO all, whether from North or
South, East or West, our con-

gratulations and the wish that this
year's gathering be as successful as
the Seattle Convention of last year.

At Your Service

THE NEW YORK EDISON COI

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Pacific Gas 8z Electric
Company

445 Sutter Street, San Francisco

OUTSTANDING SECURITIES IN HANDS OF PUBLIC
BONDS . . . . . $75,898,800.00
PREFERRED STOCK, 6% CUMULATIVE . 10,000,000.00
COMMON STOCK (5% DIVIDEND PAID) . 31,998,750.00

INCOME ACCOUNT
Years Ending
I>ecember 31 Gross Revenue Maintenance Oper. Expenses

and Taxes Net Earnings Interest Balance

1907....$11,342,140.08 $1,057,163:03 $5,169,065.60 $5,115,911.45 $2,854,264,06 $2,261,647.39
1908.... 12,657,304.80 1,219,492.31 5,573,226.94 5,864,585.55 3,021,721.67 2,842,863.88
1909.... 13,491,288.16 1,210,505.62 6,321,070.27 5,959,712.27 2,988,521.70 2,971,190.57
1910.... 14,044,595.91 1,243,859.24 6,677,481.76 6,123,254.91 3,006,256.16 3,116,998.75
1911.... 14,604,609.30 1,398,404.03 6,815,667.94 6,390,537.33 3,254,133.27 3,136,404.06

*1912.... 14,744,658.96 1,085,959.18 7,345,602.02 6,313,090.79 3,568,943.53 2,744,147.26
*Rates to consumers reduced voluntarily by more than $1,000,000 during 1912.

STATEMENT OF CONSUMERS
183,271 CONSUMERS DECEMBER 31, 1907
199,909 CONSUMERS DECEMBER 31, 1908
218,252 CONSUMERS DECEMBER 31, 1909
244,325 CONSUMERS DECEMBER 31, 1910
287,106 CONSUMERS DECEMBER 31, 1911
320,870 CONSUMERS DECEMBER 31, 1912
33,764 Consumers Added During the Year Ended December 31, 1912.

DIRECTORS
F. B. ANDERSON, President Bank of Cali- D. H. FOOTE, Secretary

fornia, San Francisco WM. G. HENSHAW, President Union Savings
HENRY E. BOTHIN, President Judson Manu- Bank, Oakland

facturing Company, Oakland A. F. HOCKENBEAMER, Vice President and
JOHN A. BRITTON, Vice President and Gen- Treasurer

eral Manager SAMUEL INSULL, President Commonwealth
W. H. CROCKER, President Crocker National Edison Company, Chicago

Bank, San Francisco JOHN MARTIN, President Coast Counties Gas
E. J. DE SABLA, JR., Vice President, Natomas and Electric Company

Consolidated of California C. O. G. MILLER, President Pacific Lighting
F. G. DRUM, President Corporation
JOHN S. DRUM, President Savings Union Bank LOUIS SLOSS, Vice President Alaska Packers

and Trust Company, San Francisco Association
GEORGE K. WEEKS, Vice President N. W. Halsey & Co., San Francisco
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Buy this National Mazda
Convenience Carton-sane
trips to the store and always
have lamps al home when
you need them.

Buy Better Lamps in This Carton
INSIDE

the blue walls of 'this Convenience Carton are five
new National Mazda- Lamps-the improved kind that

give three times as much light as carbon lamps at the same
cost-the rugged kind that put daylight into the New York
Subway. Get a full carton from your electric store before you
pay your next light bill; replace carbon lamps with National
Mazda) Lamps and you triple your light without increas-
ing your expense.

When You Clean House
YOU can't get the full benefits of a clean house

without proper light. Renovation isn't complete
until you' have relamped every socket with National
Mazda lamps from attic to cellar. If you move, select
a wired house and put National Mazda lamps in Avery
socket. They make better light and better light makes
better homes. If your house isn't wired it should be
equipped for National Mazda lamps while you are clean-
ing. The cost is small. Send for our free booklet on
House Wiring.

Put a National Mazda Lamp in Every Socket
BEFORE you pay your next light bill, put a National

Mazda lamp in every socket; in addition to trip-
ling the lighting power of electricity they give a better
quality of light-whiter, more like daylight, more
beautiful, more pleasant in every way. Holophane
globes and reflectors will still further increase the charm
of your home lighting.

C
4,11%v®0

How to Know National Mazda Lamps
A glance will show you the difference between efficient National

Mazda lamps and the old fashioned, wasteful carbon lamp. Note the
inside construction as shown on the carton at the top of this page.

When you buy lamps look for the blue carton illustrated here. See
that each lamp has the words "National Mazda" etched on the bulb and
that one of the labels at the bottom of this page is pasted on it. Each
of these labels is a guaranty of National Quality.

Where to Buy National Mazda Lamps
The Electric Stores in your city sell National Mazda lamps fire

lamp blue convenience carton ; or you can get them from your
Lighting Company. They are made in all sizes for every purpose.
'l'hey burn in any position.

Buy the National Mazda Convenience Carton and save trips to the store.
It will provide extra lamps for emergencies.

We have free literature on all phases of proper illumination. Send For
the volume you need: 1-1lomes. 2-Other and Public Buildings. 3-Shops
and factories. 4-Stores. 5-T ins. 6-Antonwl,iles. 7-Street Cars.

1. ...,-,tture or fnvh- /:,f r,rs,uw,t

YIATltO1.Al.:0uA t:Í'' I. AMP Div190

of General Electric Co.,62 Nela Park, Cleveland
Any of these labels is a guaranty of National Qum fly. !'' I` -= ml  HYLO IC 

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Voice of Reconstruction
When a flood sweeps over a vast

area, desolating the cities and towns
which lie in its course, the appeal
for assistance gets a unanimous re-
sponse from the whole country.

With all commercial and social
order wiped out, an afflicted com-
munity is unable to do for itself. It
must draw upon the resources of
the nation of which it is a part.

In such an emergency, the tele-
phone gives its greatest service
when it carries the voice of distress

to the outside world, and the voice
of the outside world back to those
suffering.

At the most critical time, the near-
est telephone connected and work-
ing in the Bell System affords instant
communication with distant places.

And always the Bell System, with
its extensive resources and reserve
means, is able to restore its service
promptly, and in facilitating the
work of rebuilding, performs one
of its highest civic functions.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

Every Bell Telephone is the Center of the System
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Safe at Any Angle
If you've never shaved yourself before, you can take hold of a
Keen Kutter Safety Razor today and experience a clean, safe,
smooth shave without the slightest danger. No practicing
is required. You don't have to find the cutting angle,
the blade holder is set at the correct, natural cutting

slope that makes shaving easy and safe for beginners.

Safety Razor,
Keen Rutter Junior,

No KJ10,
Price $1.00,

with case and seven blades.
Razor, actual size.

C 511414%

KUN
KUT1 1?

CUTLERY

Tools
s.s.wr.arr.

Safety Razors
cut clean as a whistle. They do not scrape or pull. The blades
are made of the finest Swedish steel, accurately ground and edged

to cut smoothly the stiffest beard. The Keen Kutter Junior at
$1.00 is the biggest razor value in the world.

Your money back if not absolutely perfect-that's the Keen Kutter guarantee.

" The Recollection of Qualify Remains Long Affer the Price is Forgotten."
Trade Mark Registered. -E. C. SIMMONS.

If not at your dealer's,
write us.

SIMMONS
HARDWARE

CO., Inc.
St.Louis, NewYork,

Philadelphia,
Toledo,

Minneapolis.
Sioux City,
Wichita.

Keen Rutter Junior Safety Razor
No. KJ10, with case and seven

blades. Price $1.00.

JUNIOR

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

CONVERTER
CHANGES

A. C. to D. C.
FOR

Electric Vehicle Battery Charging
For Moving Picture Shows, or

For Any Other Purpose

IT IS A MOTOR, TOO!
WILL RUN

Air Pump, Machine Tools, Vacuum Cleaner,
Polishing Wheel, Laundry Machine

EFFICIENT -USEFUL HANDY SIMPLE
Write for Bulletin 973

1VafinerElearkManufaélurinl Company,$ainnouis
J
2171

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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THAT'S the point-"What d'ye KNOW?" Today it's a battle of wits-
and brains win. Muscle and brawn don't count so much as they used to.

In the conquest for good jobs and big salaries it's brains-not brawn-
that win the day. " What d'ye KNOW?" is the one great question that draws
the line between defeat and victory-between "wages" and "salary"-between
you and the Boss.

What do YOU know? Are YOU so expert in some line of work that you can
"make good" as a foreman, superintendent, or manager? If not, why don't you
mark and mail the attached coupon and permit the International Correspondence
Schools to show you how you CAN "make .     
good" on a big job. INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 1102, SCRANTON, PA.
For more than 21 years the I.C.S. have been Explain, without further obligation on my part, how I can .

showing men how to do better work and earn bigger qualify for the position before which I mark E.

salaries. Every month over 400 students writeofElectrical Engineer Civil Service
promotions or salary inc ses through I.C.S. train- . Electric Lighting Supt. Railway Mail Clerkpromotions Car Running Bookkeeping
mg. What the I.C.S. doing for these men Electric Wireman Stenography&Typewriting

they can do for YOU. Telephone Expert Window Trimming
Architect Show -Card Writing
Building Contractor Lettering & Sign Painting

No matter where you live, how old you are, what Architectural Draftsman Advertising
loursyou work or how limited our education- . Structural Engineer Salesman
4 r y Concrete ConstructionCommercial Illustrating
if you can read and write and are ambitious to Mechanical Engineer Industrial Designing

: Mechanical Draftsman Commercial Law

learn-the I.C.S. can train you in your own home, Refrigeration Engineer Teacher
during your spare time, for a more important . Civil Engineer English Brenchea

Surveyor Unnod F:nah.hfor Every One
and better -paying position. : Mine Superintendent Agriculture

Metal Mtning Poultry Farming
Mark and mail the attached coupon-it won't Locomotive Fireman &Eng. Plumbing & Steam Fitting

Sheet -?fetal Worker
obligate you in the least-and the I.C.S. will Stationary EngineerTextile

Manufacturing Navigation Spanish

show you how you can acquire this salary -raising Gas Engines Languages French
Automobile Running Chemist German

ability by their simple and easy methods.
It will cost you nothing to investigate-it may : Name

cost a lifetime of remorse if you don't. Present Occopctiaa_

Mark and Mail the Coupon TODAY : suet, as i
 City State

For our Mutual Advantage retention Popular Electricity when writing to Advertisers.
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Beautifully laundered clothes
spotlessly clean and fresh

It is easy to understand why. The
clothes are put into an oscillating tub that
is perforated with many small holes. This
tub rocks back and forth in the tank of hot suds.
As fast as the dirt is loosened from the clothes
it passes out of the tub, through the holes, and
settles to the bottom of the tank. You can't
wash clothes clean in dirty water.

The FEDERAL Electric
Washing Machine

washes your clothes always in clean suds. The
dirt, sand and grit all settles to the bottom of the
tank and are not forced through the clothes. The
suds inside and around the oscillating tub is always fresh
and clean. This fresh, clean suds is forced through and
through the clothes, washing every thread and fibre per-
fectly clean. Clothes last twice as long when washed in a
FEDERAL machine.

For $85-the standard price-you can buy
the NEW FEDERAL with all the latest
improvements. Ask for illustrated circular.
Address Washing Machine Dept.

Other Important
Features Found Only

in a FEDERAL
1 The FEDERAL is the safest ma-

chine-because all working parts
are protected. No chance for chil-
dren's curious fingers to pry about
the mechanism. The two unique lever
controls-one to start or stop the
washer; the other to start, stop or re-
verse the wringer-are right at hand
in front of the washer.
2 The compact size and shape of the

FEDERAL allows its use in small
kitchens or limited laundry space.
No rattle or jerk or jar-making the
FEDERAL ideal for use in apart-
ments.

y.sw.
3 The sdlf-working, reversible

wringer reverses instantly at the
pull of a lever. Laces, fringes and
delicate fabrics cannot become en-
tangled.

More than Pays for Itself
Within One Year

A FEDERAL repays its original cost
in less than a year-it actually saves
money for you every time you use it.
The average wages of a laundress are
$2 a week or $104 a year. The price
of the FEDERAL is only $85. The
economy is easy to see.

FEDERAL SIGN SYSTEM (ELECTRIC)
NEW YORK CHICAGO SAN FRANCISCO

229-241 W. 42nd St. Lake and Desplaines Sts. 257-269 Eighth St.

; ~:~ ~~1:#ikl:Ps
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Every fourth
Telephone
in America
is a
Stromberg-
Carlson
In other words, there are
over 1,800,000 Stromberg-
Carlson Telephones and
8,000 switchboards in use.
In Kansas City alone
there are 500 In to r -
Comm -Phones installed,
200 in Louisville, 150 in
Toledo, and so on,
throughout the country.

(DataWanted)

(Conferences)

Orders to Give

OessagestoSend)

(Reo®rts)
(Details)

Put your
finger
on what
you
want

-and get it!
Direct action, quick results, freedom from complications-
that's what every executive wants in his business, and that's
the secret of the simple efficiency and increasing popularity of
Stronaberg-Carlson Private Telephone System.

You don't have to press one button to connect you and another to ring
up the party you want-as in ordinary systems.. One single simple
motion of your fore -finger places you in immediate communication with
the party you want to reach, gives you the information you want im-
mediately and insures instant execution of your orders. And you don't
have to bother with an operator.
These are common features of every Stromberg-Carlson Private Tele-
phone System. And there is a Stromberg-Carlson System for every
business.
Let us send you the details of the system that will fit yottr business. The infor-
mation costs you nothing and is worth having.

Simply mail coupon or write us a letter on rour own letterhead.

STROMBERG-CARLSON TELEPHONE MFG. CO.
Manufacturers of over 2,000,000 Telephones and 8,000 Telephone Exchanges.

Rochester, New York, U. S. A.
San Francisco, Cal.

Portland, Ore.
Chicago, Ill.

Los Angeles, Cal.

1 NTERCOl it 1 PiHONL
as many conversations can be held simul-
taneously on the Inter -Comm -Phone
System as there are pairs of wires-each
with absolute secrecy.

e

Code No. 905-6 station desk set. Other sizes, 12, 22 and 32
station capacities. Several styles

Toronto, Canada
Seattle, Wash.

Stromber¢-Carlson Telephone Mfg. Co.
(Address nearest office)

Please send me details of a .Stromherg-Carlson
System that you think will be best adapted to my
business.

My name

Myaddress ......................................
Number of desk Phones desired

Number of wall Phones desired ........
Approximate distance between stations in feet

General purposes for which the System is to be

used

TPor our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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"It Means Freedom"

SIMPLEX ELECTRIC RANGE
You can dress for dinner-cook it "by the clock" and then
Preside at your table with the grace that comes from not being

"roasted" and overtired and with the pride of feeling that every-
thing is just right.

It will delight you to learn the pleasure of cooking without
fire in a cool, comfortable, spick-and-span kitchen with a Simplex
Electric Range.

The economy of cooking the Simplex Electric way is told in
a new little book, about electric cooking-No. 175 F.

Better send for your copy now, before the edition is exhausted.

Simplex Electric Heating Company
Cambridge, Mass.

.Mfrs. of cvcrytking for Electric Cooking and heating

The Simplex Electric Iron has done for ironing what the Simplex Range has done for cooking,
Simplified the drudgery out of it. Highest grade manufactured. Sates 15 to 30/0 of current.

IIIIIIIIIIIII 'lülililüüi ilü üiÍÍlillllliül II III IIIIII111NIR

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



POPULAR ELECTRICITY MAGAZINE for JUNE /q

S

HEALTHY, robust men and women
retain their clear complexions and
splendid vitality by daily use of

the "Ind -Electric," the famous health
and beauty massager. If you feel that
you need a tonic, if your nervous system
is run down, try this inexpensive home
treatment. Enjoy the wonderful sensa-
tion of feeling Nature's own curative
force, Electricity, coursing through
your veins. Gives exactly the same
health -building stimulation for which a
specialist would charge you a big fee.

?- The "Ind -Electric"
i the famous health battery

Price,
Completely

Equipped,
Outfit Consists of

"Ind -Electric" health
battery, sponge cap,
massage roller,electric
hair brush, foot plate,
electrode, silk con-
necting cord and in-
struction book, packed
in handsome satin
lined case.

-
$ oo5 "¡

.w

/0

---7.-'Send Your Order Today ,'4'
Use the Money -Back 10 Day Trial Coupon , ó
Take advantage now of this remarkable opportunity to get //}Q
this famous "Ind -Electric" Health Battery-highly re- /e0
commended by physicians and health and beauty / `
experts. Sign your name to the coupon attached, //z.+
enclose $5.00 and mail to us today. Remember, ,/
you can use the "Ind -Electric" anywhere-no / 1
electric light circuit connection is necessary. /
Send the coupon now and get started on /
the road to health and beauty./ '/ yP
ELECTRIC SHOP /'o`v

Michigan and Jackson Blvds. /
CHICAGO /00 ADDRESS

/

h'(v,tr.
IIFr, 1913

ELECTRIC
SHOP

Michigan and Jackson
Boulevards

CHICAGO

For enclosed $5.00 ship me,
all charges prepaid within

the U. S., one complete Ind.
Electric Health and Beauty Mas-

sager in handsome satin lined case,
with Electric Hair Brush, Sponge,

Electrode, Massage Roller, Metal Foot
and Body Plate, Connecting Cord and

Home Treatment Instruction Manual. This
$5.00 is considered only a deposit, and if I am

not entirely satisfied in ten days, you agree
to promptly refund my $5.00 upon return of

machine.

YOUR NAME

TOWN AND STATE

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Without Motor
You can use any 1-8 or 1-6 H. P.

motor you may now have

Cool, Easy Ironing
That is what you will enjoy with the Simplex Ironer. Operated and

heated by electricity-also by gas or gasoline. Costs no more to do the
same amount of work than with an electric hand iron. Small or large
ironings can be done with equal economy. The Simplex is simple,
durable, easy and safe to operate. Equipped with or without motor.
Relieves you of all the unpleasantness and drudgery of ironing.

Simplex Ironer
"The Practical Household Machine"
Produces a most beautiful finish superior to that of an expert hand

laundress, besides insuring longer life to your Linens, Towels, Cur-
tains, Underwear, Flat Pieces-in fact 80% of your entire ironing.
No housewife having once used a Simplex would ever think of doing
the ironing in any other way. Handy, compact and practically
indestructible

30 Day Free Trial Otter
Try it in your home for a month at our expense. You will want to keep

it then.
Let us mail you our booklet, "Ironing Hints" and Catalog.

Write today.

AMERICAN IRONING MACHINE CO.
510-168 N. Michigan Ave. Chicago, Ill. \

Electric Driven

For our Mutual Advant :ge mention Popular Electricity when writing to Advertisers.
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More Fort Waynes
are used on the lead-
ing washing ma-
chines and vacuum
cleaners than any
other make of mo-
tors.

Have You a Machine
You Want Motor Driven?

We manufacture motors
(both alternating and direct
current) for every small
power purpose. We build
them in sizes from one -
hundredth horse -power up.
Regardless of what me-
chanical device you wish
to operate we can supply
you with a Fort Wayne
Motor particularly adapted
to your requirements.

Fort Wayne Motors
insure the smallest current consumption
without trouble or break -downs. They
are the stanchest, trimmest, attractive
and "foolproof" motors made.

For years we have been making the
motors used on the best vacuum clean-
ers, water pumps, meat grinders, wash-
ing machines, vibrators, etc.
If you have a machine or if you manu-
facture a product and wish to equip it
with the best frac-
tional horsepower
motor now built,
write us. Tell us /
what you want to
run and we will
advise you what
kind of a motor it
will need and how
much it will cost
to buy and op- x..

erate it. -

Fort Wayne Electric Works
OF GENERAL ELECTRIC COMPANY

WOOD" SYSTEMS
1603 Broadway Fort Wayne, Indiana

Branch Offices: All Large Cities

The Fort Wayne is the neat-
est, most compact motor built
and develops more power for
its weight than any other on
the market.

For our Mutual Advantage mention Popular Electricity when writing to Advertiser».
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Your Opportunity
to purchase

This Beautiful
Electric Lamp

for only

$4.ffl
Regular Selling Price $7.50
IF YOU take advantage of this exceptional

opportunity now, you can secure this
handsome Electric Lamp regularly sold at
$7.50, for only $4.00; all charges prepaid
anywhere in the United States. We make

this timely low -price offer, solely to acquaint
you with the decided advantages in purchasing

all your Electrical Goods at Electric Shop. Remem-
ber, this is a very special price-the time limit expires
August 31st-so, it will pay you to order now, today
and avoid possible disappointment later.

A Remarkable Value Even at the Regular Price
ONLY when you actually see this artistically

designed Electric Lamp will you recognize
what an extraordinary value it is at this price.
The standard is 8 inches high, constructed of
metal, in old brass finish. The shade is 5
inches in diameter, ornamented with hand

painted flowers in beautiful colors, embossed
in the glass, to bring out the effect. Ideal for
use on writing desk, boudoir table or on the
mantel. Sent complete to any address in the
United States, equipped with 8 foot silk cord
and attachment plug, upon receipt of $4.00.

All orders must be sent direct from this advertisement
accompanied by remittance. Offer expires August 31st.

ELECTRIC SHOP Jacksona n
Blvdsd CHICAGO

Sign This Coupon; Clip Along Dotted Line and Mail Today

ELECTRIC SHOP-CHICAGO
Michigan and Jackson Blvds.

For enclosed $4.00 you will send. me (all
charges prepaid within the United States)
the $7.50 Electric Lamp as advertised in
June Popular Electricity.

Your Name

Address

Town and State

g
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Your Washing Done

For 1 Cent an Hour

Westinghouse Motor
Saves Half the Time
and All the Backache

THE up-to-date woman is using electric current in the home
for many things-for lights, for fans, and for the vacuum

cleaner. Then there is the electric iron that saves her time and
gives a better finish to the clothes.

But how about the washing itself? As any laundress will
tell you, the worst drudgery of washing is the working over a
wash board. Running the washing machine is hard work, too.

When you let the Westinghouse Motor take care of that,
why, you save half the time and get rid of all the backache.

The first cost is small. The cost for current is only about
one cent an hour, and the motor certainly does tend to make the
work go smoothly and keep everybody contented, even on a
summer wash day.

Ask your dealer for a Westinghouse Motor for your wash-
ing machine. If you attach a Westinghouse Motor to your old
machine you can also use the motor to run the ice
cream freezer, a grinder for knives, a buffer for
silverware, and other labor saving machines.

If you are not using a washing machine now,
get one complete with a Westinghouse Motor. You'll
find it worth while.

Westinghouse Electric & Mfg. Co.
Dept. M. F., East Pittsburgh, Pa.

For our Mutual Advantage mention Popular Electricity when s, riling to Advertisers.
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WE'LL GET YOU YET
Full value for your money

Our 1913 Model "D" Suction Cleaner
Is 99 per cent perfect

It has all the kinks taken out
It represents the process of elimination

It stands for

Simplicity
Durability

and

Thorough Efficiency
There are no "Kumbacks."
You take no chances and
make no mistake in send-

ing us a trial order.
We are so sure of model "D" that we

sell it at

Our Risk of Making Good
Additional Attachments for Cleaning
Bedding, Drapery, Furniture, Clothing,
etc.

AGENTS
Some good territory still available.

Best season for sale of Cleaners just
opening. Exclusive and remunerative
agency proposition. Write today.

MODEL "D"

Cleaner
The Most Highly

Developed
Sanitary

Suction Cleaner
Ever Made

Efficiency Increased
100';¿ by our New
Device for raising or
lowering the nozzle to
suit the thickness of
the Rug or Carpet.

BIRTMAN ELECTRIC CO,, Chicago, U. S. A.
NIANUFACTURFRS OF

LABOR SAVING ELECTRICAL UTILITIES

Igor our Mutual Ad suet age mention Popular Illeet rieity when writing to Advertisers.
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3,200 pages,
7x10 inches,
2,600 illus-9
*rations.

CYO 'E-'l :YCLOPL ' GY

o

L
APPLILi

- - -
r IPI CM»

APPLIi.
APPI.: APR

gogp_ ELECTk, ELEffR

The Magic Wand
As the magician of old performed miracles with the aid of his magic wand.

so does the magician of today-the electrician-achieve most wonderful results
with a power as mysterious and invisible as that which came from the wand of

the sorcerer. The field of Electricity is limitless-new uses for this great force
are discovered daily and large salaries are paid to those who know how to handle it.
Prepare yourself, then, to become a big man in this field; learn from these books all
that is necessary for you to know. If a beginner, you can soon fit yourself to make
your start In this fascinating work at a good salary. If aworker, engineer or expert,
you can add to your knowledge and put yourself in lino for a better job at bigger pay.

The American School's Cyclopedia of

Applied Electricity
is the greatest Electrical Reference Library in the world

Contains 3,200 pages, 7x10 inches; 2,600 illustrations, full page plates, diagrams, etc.; hundreds of
valuable tables and formulas; carefully cross-indexed for quick, easy reference. The books are substantially

bound in half red morocco, gold stamped, and are printed in large, clear type on special quality paper.

Important Subjects Covered by These Great Books
Theory. Calculation, Design and Construction of Generators and Motors-Electrical

tileMeasurements-ElectricWiring-Electric Welding-Types of Generators and Motors-
Management of Generators and Motors - Storage Batteries - Electric Lighting -

Alternating -Current Machinery-Station Appliances-Power Stations-Power Trans-
mission-Central Station Engineering-Electric Railways, including Single-Phase- P. *lee.

The Electric Telegraph-Telephone Equipment, Systems and Operation-Wireless 613
Telegraph and Telephone-Telautograph, Telegraphone, etc.

Please
send me

NOW SENT FREE The complete seven volumes, not air mple ,Q° Cyclopedia
volume, will be sent, eapresa prepa for ,A of Applied
seven days' free examination; returnable G Electricity for

at our expense if the books do not contain the information you want. If you keep them, pay seven days' free
$2.00 seven days after receipt and then $2.00a month until you have paid the special introductory

ON'
examination. I

price of $10.80. The regular price of this great Cyclopedia Is $26.0. Just fill in and mail the ,` willsend$2.00with-
coupon. _It won't cost you a cent to examine the books. We know they'll be worth many AI Q in seven days and

times their coat to you. Mail the coupon now and you'll receive your books promptly. $2.00 a month until I
have paid

fold the books subject to

D; other -
$12.00 Consulting Membership Free lr wise I w ll notify you and

41.With every set is included a year's Consulting Membership, regular value $12.00, entitling #4With order. Title not o pass
you to the free advice of a stab of Electrical Engineers. This will give you practical help yeti! fully paid.
in handling working problems which are too specific to be taken up in detail in the sly

Cyclopedia. There will be no limit to this service. A single problem solved for you
might be worth more than the first coat of the books. , 4 NAmE.

American School of Correspondence , ADDRESS

CHICAGO, U. S. A. S EMºLo4ER

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

THE COST OF ADVERTISING IN THIS
SECTION IS 5 CENTS PER WORD

Remittance must accompany order,
or advertisement will not be inserted.

Forums for the July issue close June 1st.

AERONAUTICS

H. & H. FLYABOUT $1.25, FLIES 300 FEET.
Send stamp for catalogue. H. & H. Aeroplane
Company, Bath, N. Y.

AVIATION: HYDROAEROPLANE THE
safest and best profession of today. Operators in
demand. We tell you how to become one. Write
for further particulars free. J. G. Kloeckler,
P. O. Box 415, Dayton, O.

COMPLETE PLAN, DRAWN TO SCALE,
with concise Instructions for building a 3 -foot
Nieuport Monoplane, 25c. Other Plans: Bleriot,
15c, Wright, 25c, Curtiss, 35c, "Cecil Peoli" Cham-
pion Racer, 25c. Set of five, $1.00. 40 pp. Model
Supply Catalog, 5e. IDEAL AEROPLANE CO.,
3GB West Broadway, New York.

AGENTS WANTED

SELL WHAT PEOPLE WANT TO BUY AND
you are sure of big money. Particulars free.
Fisher Supply Co., Selma, Ind.

SEE WHAT I SAY UNDER "TY PE -
writers." ATCHISON.

AGENTS, GLIDING CASTORS FOR CHAIRS
and tables, protects floors and rugs, one set free
to introduce. The Oakra Co., South Bend, Ind.

AGENTS:- SELL $1000 ACCIDENT POLI-
cies, yearly dues $1.00. Your commission 60c.
S. Rolfe, 923 N. Alder, Philadelphia, Pa.

AGENTS. SELL PALS CHANGEABLE
scarf pin, make $30 weekly. Send stamp for sample.
Pals Manufacturing Company, 25 East 14th Street,
N. Y. City.

BATTER UP! LINE UP, FANS, AND GET
the latest novelty. A baseball counter, lucky charm
and fob combined, 15c. Agents wanted. M. S.
Zerega, Neponset, Mass.

BIG MONEY FOR MALE OR FEMALE
agents! Something everybody wants. No capital
required. Write for particulars. Colonial Supply
Company, A 100, Newburyport, Mass.

DON'T ACCEPT AN AGENCY UNTIL YOU
get my samples and particulars. Money makers.
Address SAYMAN, 706 Sayman Bldg., St. Louis,
Mo.

MAKE $20.00 DAILY OPERATING OUR
Minute Picture Machines. Experience unneces-
sary. Small investment ; large profits. Free
hook, testimonials, etc. Write, American Minute
Photo Co., Dept. 37, Chicago, Ill.

AGENTS WANTED

WE MANUFACTURE GLASS PAPER.
Plain glass windows made to look like real stained
glass. Easily 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 10c. S. H.
Parrish & Co., 202 S. Clark St., Chicago.

Agents-COST 3c, SELL 25c. SIGN LET-
ters put on with roller. Samples free. Embossed
Letter Co., 237 West Illinois St., Chicago.

AGENTS-OUR NEW DIRECTORY TELLS
you where to buy about 2,000 different articles at.
wholesale. A $1.00 book for 40 cents. East Side
Mere. Co., 10646 Ave. H., Chicago, Ill.

"SPEARMINT" CHEWING GUM -A DAN -
(Iv sideline. Sample box of 20 five -cent packages,
sent prepaid, for 40c. B. Walsh, 407 Bonheur
Bldg., Chicago.

HUNDREDS MAKE $50-$75 WEEKLY SELL-
ing Guaranteed Hoisery for largest manufacturer
in America. Why not you? Complete outfit free.
Write quick to our city office. Madison Mills,
Mfrs., 486 Broadway, New York City.

AGENTS-HERE'S AN OPPORTUNITY TO
earn $30 weekly and upward. A new line-exclu-
sive territory. Send postal TO -DAY for full Par-
ticulars. A. S. SHUH,,Sales Mgr., 1652 Sycamore
St., Cincinnati, O.

WRITE TO -DAY FOR THE PEN THAT
writes with water. The Helios Pocket Pen with
compressed ink beats fountain pens ten times its
cost. Sample postpaid 25c. Win. Muller, Secur-
ity Bldg., San Francisco. Big Proposition to
Agents.

AGENTS AND SALESMEN WILL SECURE
FREE, complete information of numerous money-
making selling propositions and newest specialties
in hands responsible concerns. Address, DIS-
TRIBUTOR, 26 Cedar St., N. Y.

LOOK HERE! SELL BERMA STARCH
Enamel, greatest repeater and business builder.
Perfumes clothes; lasting Oriental odor. 100%
profit; samples free. Berma Co., 140 Nassau St.,
New York.

TIPS TO AGENTS. THE MAIL ORDER
Business. Work in spare time. Helps for begin-
ners. -Our magazine an inspiration. Small invest-
ment, big value. IOc copy. 3 months 25c. Pros-
pectus free. Write, "LEVER" MAIL TRADER,
449M, Elizabeth, N. J.

AGENTS WANTED FOR ORIENTAL NOV-
elties, never before introduced. Quick sellers.
Repeaters. Immense profits. Particulars free, or
sample 25c. Kanematz, Box J-529, Portland,
Oregon.

IF WE CAN PROVE TO YOU THAT OUR
electric iron is better than every other one and bet-
ter in every way, and can show you a real worth-
while profit on each sale, then certainly you could
sell a great many of them-spare time or full time.
There is a big demand for electric irons but it will
go to that iron showing the best value. We know
the public wants quality and we know that you
must have a long profit. Risk a postal card for the
best, proposition ever offered. Manufacturer, SSS
Fort St. E., Detroit, Mich.
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AGENTS WANTED

HOME IRONING MACHINES-HEATED
by Gas or Gasoline; Operated by Hand, Electric,
Water or Gas Motor. Sizes 24, 31 and 37 in.
Sells $20 up; Easy Terms. Write for discounts and
booklet. The McBREEN LAUNDRY EQUIP-
MENT CO., 848 W. 6th St., Cincinnati, Ohio.

$60.00 WEEK SELLING NEW 3k -POUND
hand power Vacuum cleaner. Retails $6.00. Get
agency. The Maker, 723 Colonial Bldg., Boston.

FINGERWRITER. NICKELED SAMPLE
10c. Particulars free. S. Fancy Specialty Co.,
303 Ashland Blvd., Chicago.

AGENTS! SELL CREMEINE FOOD FLA-
vors. Big sales. Something new. 25 -cent tube equals
over a dollar's worth of common extract. Write for
prices. The Magnet Co., Cortland, Ohio.

MAKE AND SELL YOUR OWN GOODS.
Formulas by Expert Chemists. We obtain your
Government Serial Number. Catalogue for stamp.
E. MYSTIC COMPANY, Washington, D. C.

$150.00 MONTH GUARANTEED. NO CAN-
vassing or mail order phantom. Saves merchants
$10.00 a month, yet you sell nothing. Box 4,
Fort Scott, Kansas.

AGENTS: SALESMEN: MONTHLY DI -
rectory (illustrated) always contains complete de-
tails of newest, best selling specialties. Sent 3
months for 10c. Directory, 120 Liberty St., N. Y

AGENTS-SOMETHING NEW-FASTEST
Sellers and Quickest Repeater on earth. Perma-
nent profitable business. Good for $50.00 to $75.00
a week. Write for particulars. American Prod-
ucts Co., 6169 Sycamore St., Cincinnati, O.

AGENTS MAKE BIG MONEY SELLING
our new gold letters for office windows, store fronts
and glass signs. Anyone can put them on. Write
today for a free sample and full particulars. Metal-
lic Sign Letter Co., 400 N. Clark St., Chicago, Ill.

SALESMEN:-WORKING FOR US MEANS
cash in your pocket every day; Household Device;
duplicate orders; profits big, experience unnecessary.
Write immediately. Specialties Supply Co., 31
Willoughby Street, Brooklyn, N. Y.

500 PER CENT PROFIT-YOUR OPPOR-
tunity. Act how. Buyers everywhere for our
U. S. Fire Extinguisher. Low Cost; fast seller;
sure profits; exclusive territory. District man-
agers wanted. United Mfg. Co., 1135 Jefferson,
Toledo, O.

AGENTS MAKE $5.00 TO $10.00 A DAY ON
the start. Atkinson writes: "The best proposi-
tion I have found in my forty years canvassing."
Permanent work. Household necessity. Saving
80%. Write to -day for General or Local Agents'
terms. Free sample. C. H. Stuart & Co., 17
Union St., Newark, New York.

WANTED-RESPONSIBLE INDIVIDUALS
or firms to take exclusive county and state rights
for handling our new patented EXTENSION
COVER. Fits all sizes of kettles and cooking
utensils. An article that every housewife wants
because she will use it in the preparation of every
meal. Over one million will be sold this year.
Foreign orders solicited. THE SCOTT -JOHN-
SON COMPANY, Central Bldg., Rochester, N. Y.

AGENTS WANTED

AGENTS SELL RICH LOOKING IMPORTED
36x68 Rug, $1. Carter, Tenn., sold 115 in four days.
Profit $57. You can do as well. Write for selling
plan. Sample offer. Exclusive territory. Sample
rug sent by prepaid parcel post 98c. R. Condon,
Importer, Stonington, Me.

BE INDEPENDENT! START A MAIL OR
der business in your own home. We tell you how,
and furnish everything needed wholesale. An
honorable and profitable business for man or woman.
Particulars free. Many make $3000 a year. Mur
phy Mfg. Co., South Norwalk, Conn.

AGENTS-WOULD YOU TAKE A STEADY
Job where you can clear $20.00 to $30.00 weekly
and work up to yearly profits of $3,000.00 or more?
My line is snappy household goods. Quick sellers.
Get busy with postal asking particulars. E. M.
Davis, G51 Davis Block, Chicago.

SIGN LETTER AGENTS. INCREASE YOUR
profits. Letter store and office windows with
Attracto Improved letters -21 classy styles, and
selling our sparkling, flashing chipped glass name-
plates and signs. Sample letter and catalogue -
FREE. Attracto Sign Co., 2649 North Clark St.,
Chicago.

YOUNG MAN, WOULD YOU ACCEPT AND
wear a fine tailor-made suit just for showing it to
your friends? Or a Slip-on Raincoat Free. Could
you use $5 a day for a little spare time? Perhaps
we can offer you a steady job? Write at once and
get beautiful samples, styles and this wonderful
offer. Banner Tailoring Company, Dept. 275,
Chicago.

AGENTS - TO SELL THE NEWEST ELEC-
tric appliance on the market; sold everywhere there
is electricity, in the home and office, liberal profits;
sales -driving sample, weighs a pound, no experience
or knowledge of electricity required; it shows how
to use one light instead of two and get the same
results; sells for $3.50 and saves the purchaser an
investment of $25. Write for particulars. THE
HANDY LIGHT CO., 28 Handy Light Block,
Cincinnati, Ohio.

AUTOMOBILES

AUTOMOBILE BARGAINS. LOWEST
prices and largest list in the world. All guaranteed,
shipped freight prepaid; get my prices before
purchasing. Runabouts, Oldsmobile, Reo, Cadillac,
$50; Fords, Buicks, $150; Touring cars, Cadillac
$90; Reo $150; Buick $175; Winton $275; Pope
Toledo $300; Ford $300; Maxwell $275; I have all
makes on hand. I desire agents to sell my cars;
write for Special Agents' proposition at once. P. E.
King, 217 West 125th St., New York City.

AUTO ACCESSORIES

TIRE TROUBLES OVER. PUNCTURES
repaired in a minute. Our pocket outfit does it.
No cement. Invaluable when touring. $5.00 by
express prepaid. Descriptive booklet free. Quincy
Supply Co., 29 Broadway, New York.

AUTOMOBILE. CHANGE YOUR OIL TAIL
light to electric, small cost to operate and a sure
light. Everything furnished and instructions how
to install. Prepaid $2.50. J. R. McDowell, Auburn,
Ind.
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AUTO ACCESSORIES

TIRES-ALL MAKES, ALL GUARANTEED.
28x2% $4.50; 30x3 $6; 30x3% $13. Write for our
complete list of tires and tubes before purchasing.
We ship C. O. D. Guarantee Tire Company,
Dept. E, 213-219 West 125th St., N. Y. City.

GUARANTEED 5,000 MILES WITHOUT
puncture. If your tires are old, don't throw them
away, or you'll throw away $50 to $200. With
Durable Treads we give you a written guarantee for
5,000 miles without puncture. This is binding
whether your tires are new or old, treadworn, rim
cut or rut worn. Write for interesting booklet and
special discount at once to Colorado Tire and
Leather Company, 1024-L Karpen Bldg., Chicago,
Ill.; 435-L Golden Gate Ave., San Francisco, Calif.;
524-L West 34th St., New York City; 1344-L Acorna
St., Denver, Colo.

BOOKS AND PERIODICALS

CLASSY BOOKS - STAMP BRINGS CATA-
logue. Paul Duff, 2713 N. Mozart St., Chicago.

THREE LITTLE BOOKS FOR LADIES,
postpaid in plain cover, for 25e. (Tell what you
want to know.) O. K. Pub. Co., Decatur, Ill.

FASCINATING BOOKS ,AND DEN PIC-
tmes. Profusely illustrated catalogue 2c. Curtis
Co., E3, Englewood, Chicago.

BOOK OF ALMOST 400 FORMULAS, 64
large pages, only 10c. Bates, 1820 South Hum-
boldt, Minneapolis; Minn.

RECIPES, TRADE SECRETS, 40
cents; "Roadman's Guide," 100 money -making
schemes, 25 cents; mechanical books, 115 titles,
25 cents each. List free. Scientific Book Shop,
Syracuse, N. Y.

WONDERFUL BOOK ON HYPNOTISM,
personal magnetism, magnetic healing and occult
science sent free to anyone. Send your address
today. M. D. Betts, Sta. 129, Jackson, Mich.

NEW SIXTEENTH EDITION. "TELE -
phone Troubles and How to Find Them," 56 pages
illustrated, 25 cents. New matter on cable troubles
and phantom circuits. Hyde Pub. Co., 183 5th St.,
Milwaukee, Wis.

SEND 12c FOR "SEXUAL PHILOSOPHY,"
clearest, best, most instructive sex manual pub-
lished. Actually teaches, not merely argues. Write
today. "Health -Wealth" Publishing House, 85
Bennington St., Lawrence, Mass.

ELECTRICITY. JUST WHAT YOU HAVE
been looking for. Our Modern Blue Print Chart
Method of Electrical Wiring Diagrams. Thor-
oughly explained so that you can easily understand
them. All kinds of Bell Wiring, Annunciators,
Telephones, House Wiring, Conduit, Theatre, Iso-
lated Plants, Dynamos, Transformers, Arc Lights,
Special Treatise on Motor Wiring. Write now for
information. ELECTRICAL WIRING DIA-
GRAM CO., Box B 173, Altoona, Pa.

BUSINESS OPPORTUNITIES
WE HELP YOU RAISE CAPITAL AT ONCE

to start you in retail, manufacturing, patent, real
estate, mail order or any legitimate business by
means of "Our Practical Method." Particulars
free. The Business Aid Co., K 508, Detroit, Mich.

BUSINESS OPPORTUNITIES
FREE. TWO FORMULAS. HOW TO RE -

new dry batteries and resilver mirrors. Send
stamp. M. W. Rand, Box 94, Spokane, Wash.

AD BARGAINS -20 WORDS IN 100 MONTH -
lies, $1; 100 weeklies, $2; 20 big Sunday papers, $5.
Life Co., St. Louis, Mo.

LEARN A PLEASANT, SPARE TIME HOME
business, investment small, profits large. Com-
plete instructions 25c. Geo. C. Fenner, Louisville,
Ky.

GO IN THE TRAVELING MOVING PIC-
ture business. Write for our moving picture propo-
sition. N. & T. Supply Co., Norfolk, Va.

START A SILVER PLATING BUSINESS IN
your own home-$25 a week easily made. Com-
plete instructions, $2. C. E. Clarke, Box 137,
Leavenworth, Kans.

LETTERERS DEMANDED AT GOOD SAL-
aries. Send stamp for free copy of "Successful
Lettering." Address, Claplin, McLachlen Bldg.,
Washington, D. C.

LET ME SEND YOU FREE" PARTICULARS
concerning my "Half Dollar" advertising plan.
Operate locally or by mail. Immense profits.
R. J. West, New England Building, Topeka, Kansas.

$1.00 A WEEK WILL START YOU IN A BIG
money -making mail order business with the best
line-in spare time. Particulars Free. Nadieo Co.,
1671 Belmont Ave., Chicago.

OPEN AUTOMOBILE BUSINESS OF YOUR
own. Capital unnecessary. Only place to store
machines. Full particulars 50c. Automobile &
Motorcycle Exchange, Rochester, N. Y.

WE START YOU IN BUSINESS, FURNISH-
ing everything; men and women, $30.00 to $200.00
weekly, operating our "New System Specialty
Candy and Popcorn Crispette Factories" home
anywhere, no canvassing. Opportunity lifetime;
booklet free. H. RAGSDALE CO., East Orange,
N. J.

HOME MANUFACTURING - PLEASANT
and profitable business quickly established during
spare time. Product international necessity.
Write for sample and particulars. Delzell Mfg.
Company, Desk B, 448 South Mathews, Los
Angeles, Calif.

EARN $10 TO $15 A WEEK AND HOLD
your position besides. No canvassing. We, as
manufacturers of patented just -in -season special-
ties, have new easy Mail Order Plans to keep
factories busy. We furnish everything. Large
profits. Small capital. Experience unnecessary.
if you are one of the want -to -go-ahead kind, write
for our most modern. (copyrighted) plans. Sworn
statement. J. M. Pease Mfg. Co., 550 Pease Bldg.,
Main St., Buffalo, N. Y.
FOR SALE-COMPLETE FACTORY EQUIP-
ment of Granger Electric & Mfg. Co., Warren, Inn.,
manufacturing electric irons, toasters, warming
pads, etc. Plant operated only three months, plen-
ty of orders but not enough capital. Excellent
product, large stock, new material and partially
completed articles, new machinery, tools, dies, etc.
Low rent and cheap labor. Will sell complete plant,
or part interest to person capable of operating it.
The Hanna -Brackenridge Co. Fort Wayne, Ind.
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BUSINESS OPPORTUNITIES COINS AND STAMPS

SEE WHAT I SAY UNDER "TYPE- STAMPS -100 ALL DIFFERENT, FREE.
writers." ATCHISON. Postage 2c. Mention paper. Quaker Stamp Co.,

Toledo, Ohio.$50.00 WEEKLY WRITING ADVERTISE-
ments. No matter where you live. Send for full
particulars of our excellent low-priced course.
Miller's School of Advertising, Bastable Block,
Syracuse, N. Y.

$150.00 MONTH GUARANTEED. NO CAN-
vassing or mail order phantom. Saves merchants
$10.00 a month, yet you sell nothing. Box 4, Fort
Scott, Kansas.

EARN $100 MONTHLY REPORTING IN -
formation, names, etc., to us. We have valuable
markets. No canvassing. Send stamp. National
Information Sales Company, BCX, Cincinnati.

EVERYONE INTERESTED IN THE MAIL
Order Business should read our magazine. An
inspiration for the manufacturer, dealer, agent and
beginner. Small investment, big value. 10c copy.
3 months 25c. Send for free prospectus and adver-
tising rates. "LEVER" MAIL TRADER, 449M,
Elizabeth, N. J.

NOW READY. THE MAIL ORDER AD-
viser, full of practical information of the better
kind. Instructs and advises. Free agents, business,
legal. and information departments. Investigates
fraud. The mail order man's friend and adviser.
10 cents a copy. None free. Write for special offer.
Adviser Pub. Co., Dept. G., 2312 North 12th St.,
Philadelphia, Pa.

FREE ILLUSTRATIONS BEAUTIFUL ART
casts, interior, decorations, garden furni-
ture, statuary, with particulars of instructions in
mixing and casting concrete, plaster, artificial
marble, composition, papier-mache, marble dust,
etc., (ornamental form) making elastic and rigid
moulds, casting from life, stuccoing frame buildings,
modeling, coloring, gilding, burnishing. Mahler,
117 Russell St., Brooklyn, N. Y.

LET THE PARCELS POST HELP YOU.
Add ($15 to $25 weekly) to your present salary or
income. Start during spare time and build up a
permanent mail-order business of your own. We
show you how and help you make good. No
canvassing. Experience unnecessary. The Parcels
Post makes success doubly sure. Our new ideas
and up-to-date plans bring the money. No so-
called "Course of Instruction" to sell. We give
that free. Write to -day. Address Pease Mfg.
Co., Inc., Dept. B, 70 Broadway, Buffalo, N. Y.

CAMERAS AND OPTICAL GOODS

PHOTOGRAPHERS, PROFESSIONAL OR
amateurs, to handle a high grade photo proposition.
Assures you $1,500 yearly. Steady employment.
Write quick for particulars. United Photo
Cutlery Co., 602 Fourth St., Canton, O.

WE BUY, SELL AND EXCHANGE. BAR -
gains in microscopes telescopes binoculars, cam-
eras, etc. Bargain list sent. Kahn & Son, Op-
ticians, No. 54 John St., New York. Established
63 years.

COINS AND STAMPS
OLD COINS WANTED, SEND 10c FOR

premium coin book. Curtis, E6, Englewood,
Chicago.

SET THIRTEEN DIFFERENT UNUSED
"Cuban" stamps 15c. I buy and sell old coins,
stamps, etc. 3 handsome coins with catalog 4e.
Clarence Evans, Somerville, N. J.

$4.25 EACH PAID FOR U. S. FLYING EAGLE
cents dated 1856. $2 to $600 paid for hundreds of
old coins dated before 1895. Send ten cents at once
for New Illustrated Coin Value Book, 4 x 7. Get
posted - it may mean your fortune. Clarke & Co.,
Coin Dealers, Box 76, Le Roy, N. Y.

$100 PAID FOR 1894 DIME S. MINT, $8 FOR
certain 1853 Quarters, $100 for certain 1853 Half
Dollars. $2 for 1885 Dime S. Mint. $6 to $750 for
certain $5 gold without Motto, etc. We pay high-
est cash premiums on thousands of coins to 1900.
Keep all old money and send stamp for Large Illus-
trated Coin Circular. You have nothing to lose.
The Numismatic Bank of Texas, Dept. 5, Fort
Worth, Texas.

DOGS
BLOODHOUNDS - FOXHOUNDS, REGIS-

tered; trained bear, deer, wolf, coon, and cat dogs;
illustrated catalogue 5 -cent stamp. Rookwood
Kennels, Lexington, Ky.

FOR SALE OR EXCHANGE

SEE WHAT I SAY UNDER "TYPE -
writers." ATCHISON.

INVENTION FOR SALE, CARRIAGE AT-
tachment for telephones. Specifications and draw-
ings sent on request. Address Harry McKinney,
2000 Penn Street, Kansas City, Mo.

NEW 1 -INCH SPARK COIL, TYPE S DYNA-
mo, both for $5.00. Emil Hoerz, 241 W. Hickory
St., Kankakee, Ill.

ANY KIND MACHINE WORK. LOWEST
prices. Precision Machine Works, 1030 Superior,
Indianapolis.

SPEARMINT CIGARS HELP REDUCE HIGH
cost of living, usually sold 5 cents each, quality fine.
Try a box of 50, price $1.25 postpaid. Sunbury
Cigar Co., Market Str., Sunbury Pa.

FOR SALE -6 H. P. TEMPLE GASOLINE
engine on skids. Nearly new. J. M. Stollar,
Waterford, Ohio.

TALKING MACHINES AND RECQRDS AT
cut prices. 100,000 - 10 inch records never sold
less than 60 cents. Our cut price 20c each. Send
for catalogue. Deninger, North St., Rochester,
N. Y.

24 INCH, $700 COIL IN EXCELLENT CON-
dition, too large for our use but splendid for experi-
mental work. Special price, $85.00. Scheidel-
Western X -Ray Coil Co., 411 S. Jefferson St.,
Chicago.

FOR SALE-MOVING PICTURE MA -
chines .and films, any make or subject. Complete
outfits furnished for road shows. Expert advice to
beginners. Break away from the grind of the mill.
Write, Davis Film Exchange Company, Water-
town, Wisconsin.
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FOR SALE OR EXCHANGE
FOR SALE, I. C. S. COURSE, ELECTRIC

Lighting, fully paid, price $30.00. A. D., 88
Greene St., New Haven, Conn.

EXCHANGE: I. C. S. COMPLETE ELEC-
trical engineering course and drafting outfit, cost
$125.00 for motorcycle. Box 28, Iola, Kansas.

TATTOOING SUPPLIES, MACHINES $2.50.
To advertise, 6 colored designs 15c price list free.
F. Barber, 1109 Vine St., Cincinnati, Ohio.

TELEPHONES COMPLETE, AS WELL AS
all kinds of telephone parts, for sale. Cheap.
Columbia Telephone Co., Columbia, Pa.

MY LAUNDRY TABLETS DOES AWAY
with rubbing. Big bar 10 cents. A. Stansbury,
Clinton Pike 8 B., Knoxville, Tenn.

SAVE SHOE MONEY-BUY DIRECT FROM
factory by parcel post. Satisfaction guaranteed.
Prompt shipments. Write tonight for "Style
Book" and order blanks. Dept. E, Pathfinder
Shoe Co., Dudley, Mass.

GASOLINE ENGINE CASTINGS-MARINE
3 horse water cooled, nine dollars. 1 % horse air
cooled, seven dollars. Blue prints included, cata-
logue and bargain list for stamp. NOVELTY
MFG. CO., 855 W. 6th St., Cincinnati, O.

EXTRA CUFF BUTTONS ARE ALWAYS
useful especially during vacation. Surplus stock
Gold Filled, the kind you usually pay $1.00 for, at
25c. Your opportunity - better purchase several
pairs. Plain Roman or rich fancy designs. Scarf
pins of equal merit at 25c. Satisfactory design or
money refunded. Send coin. Sterling Silver
Genuine Abalone Pearl Tie Clasps (long shapes).
Regular 75c value, 35c. J. Q. Kelly & Co., 6406
Rhodes, Chicago.

FORMULAS

ABSOLUTELY FREE TO LADIES. A KILL-
ing superfluous hair formula. Write for it. Ad-
dress, Ellis, 18 John St., Newark, N. J.

GENUINE FORMULAS FOR VANILLA,
lemon, chocolate, orange and strawberry flavoring
extracts. All for 10c. "Madrian," 66 Sumner
Ave., Brooklyn, N. Y.

3,000 VALUABLE FORMULAS AND TRADE
secrets, for business, household, and farm (376
pages). Price 60 cents. Satisfaction guaranteed.
James V. Cooper, Rugby, Va.

SECRET INK FORMULA. 10c MAKES 1
pint. Invaluable for writing post card, letters, etc.,
as writing cannot be read by any mail readers.
Easy to read when you know how. Sent postpaid
on receipt of 25c silver. 4 other leading formulas
free. Big money made selling this ink. 80% profit
and sells like wild fire. Write to -day. Wm. Bosse,
Jr., 19 Mechanic St., Spencer, Mass.

GAMES AND AMUSEMENTS
TRICK PENCILS. THEY DO ANYTHING

but write. Some fun. 10c or three different 25c.
Collins, 620 Baxter, Louisville, Ky.

TRICKS, JOKES, PUZZLES, NOVELTIES.
Largest assortment in the world. Send 2c stamp
for illustrated catalogue. Garfield Novelty Co.,
3322 Madison Street, Chicago.

GAMES AND AMUSEMENTS

EXTREMELY FUNNY, SCRATCH ITCHEM
powder, place little on friends hand. Exciting
results. Large box 15c. Three clever puzzles,
catalogue, 15c. Solomon's Novelty House, Dept.
B, Box 271, Ft. Worth, Texas

INSTRIICTIONS

$25.00 CROSS REAL ESTATE COURSE, $1.00
guaranteed. 36 -page prospectus, testimonials, etc.,
4c. HEALY, L-1401 Wall, Joplin, Mo.

"COPYRIGHTED" 16 LESSONS, $1.00
Course. Hypnotizing practically (without) sleep,
20c. Publisher, 49 Clinton St., Albany, N. Y.

FULL DIRECTIONS HOW TO BIND MAGA -
zines any size and one binder, complete for 10c.
Index Service Co., Buffalo, N. Y.

THREE WAYS TO RECHARGE DRY BAT-
teries, how to make one, IOc silver. W. C. Osborn,
Quaker Hill, N. Y.

DETECTIVES: OPERATE OWN LOCALITY,
experience unnecessary, stamp for particulars.
Sturgill Detective Agency, Norton, Va.

SILVERING MIRRORS. FULL COURSE
of instruction for 50 cents. Leroy Jipson, Rock-
land, Me.

THROW YOUR VOICE!! VENTRILOQUISM
easily learned. Make money; have fun. Complete
course near and distant voice throwing, 50c. Scott,
203 Godchaux Bldg., New Orleans, La.

LEARN VENTRILOQUISM IN FIVE DAYS.
Send 25 cents for professional course. Then if suc-
cessful send 75 cents. If not send nothing. Bru-
ner, 186 Radde St., L. I. City, N. Y.

UNCLE SAM IS A LIBERAL EMPLOYER.
Qualify for a Government position. We prepare
you by mail for any Civil Service Examination.
Many vacancies now exist. Write to -day for free
Booklet 49. Capital Civil Service School, Wash-
ngton, D. C.

ELECTRO GOLD PLATE JEWELRY. EV-
ery one has old jewelry to replat.e. Big profit.
Rig up your own plant. Little cost. One dollar's
worth gold will start you. Instructions $1.00.
No stamps. C. Webster, Box 1074, Providence,
R. I.

COMPLETE COURSE IN CIVIL SERVICE
subjects by mail. Text books loaned to students.
Preparatory collegiate, and business courses in
resident school or by correspondence. Milton
University, Baltimore, Md.

12 LESSONS IN THE SCIENCE OF BIO-
chemistry (the Chemistry of Life). Intensely in-
teresting as well as instructive. Explains the Bio-
chemic Pathology of disease and points out a new
road to health and longevity. Sent to any address
on receipt of $1.00, stamps or money order. Dr.
Gee. W. Carey, P. 0. Box 293, Los Angeles, Cal.

LET US TELL YOU ABOUT OUR COURSES
of instruction in Electricity. One is to make pro-
ficient workmen in electrical plants; the other, a
complete course in electrical engineering-as good
as the courses given in any school of Electric En-
gineering. Maryland Correspondence School,
Union Bridge, Md.
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INSTRIICTIONS

YOU CAN EARN MORE-ACHIEVE MORE
-if you will give fifteen minutes daily to Grenville
Kleiser's Mail Course in Public Speaking. You can
soon make political and other addresses; after -
dinner speeches; address board meetings; make your
talk sell more goods; acquire self-confidence, strong
personality, never -failing memory. It has fitted
thousands of men for leadership in life. Let us
show you how it will help you. Particulars by
mail, free. Funk & Wagnalls Company, Speech
Dept., 13, New York.

MAGIC

LEARN TO HYPNOTIZE AND MAKE FUN
and money. Send for free book to M. D. Betts,
Sta. 129, Jackson, Mich.

MAGICAL APPARATUS, LOW PRICES,
catalogues. Senrab, 1812 Emerson Ave. So.,
Minneapolis, Minn.

LATEST MAGIC-THURSTON'S RISING
Cards for 30c just to introduce our catalog. West-
ern Sales Co., 950 Cromwell Ave., St. Paul, Minn.

MISCELLANEOUS

WANTED-EVERY SUBSCRIBER TO
write for my money -saving magazine catalogue.
Jesse Woods, Paoli, Ind.

LATEST THREE DIFFERENT EXTENSION
bars. New patent, new design, new prices. KAI.-
LAJIAN CO., 817 Columbus Ave., Boston, Mass.

CYLINDER REBORED INCLUDING PIS -
ton and rings 7 in. to 11 in. Sterling Engine Co.,
331 S. Clinton St., Chicago, Ill.

BROTHER - ACCIDENTALLY DISCOV-
ered Root will cure both tobacco habit and indiges-
tion. Gladly send particulars. F. F. STOKES,
Mohawk, Fla.

"THE SONGS OF THE COWBOYS." The
original songs of the cow -camp from the manuscript
collection of an old cow puncher. Copyrighted
edition. 35c postpaid. Chi-Na-Na Trading Post,
Domingo Indian Pueblo, New Mex.

FREE. YOUR NAME STAMPED IN GOLD
on Cardcases, Billfolds, Wallets. Illustrated catalog
free. Salford Manufacturing Co., 5943 Summer,
Philadelphia, Pa.

GET BETTER HEALTH. GENERATE HU-
man Electricity at any time. Instructions 25c.
Circular free. Winslow W. Chase, Dept. 125,
Washington, D. C.

I WILL START YOU EARNING $4.00 DAILY
A at home in spare time, silvering mirrors; no capital;

send for free instructive booklet, giving plans of
operation. G. F. Redmond, Dept. H., Boston, Mass.

ELECTRIFY YOUR HOME, BUSINESS
place, yourself. We furnish plans free. Supplies
lowest prices. Prompt deliveries. Amelesco, 140
Nassau, New York.

STAMPING AND SPINNING BRASS, ALU-
minum and copper at reasonable prices our spe-
cialty. Write us your needs. Let us quote you.
C -Well Mirror Co., Toledo, Ohio.

TOBACCO HABIT CURED, POSITIVE,
harmless, promotes health, will make a different
man of you. Particulars free. E. S. Burgess,
Nantucket, Mass.

MISCELLANEOIIS

EXTERMINATE RATS. NO POISON. PAR-
ticulars for 2 dimes. Chas. Foster, Wellington, Ohio.

NATURAL HAIR TREATMENT FOR BALD-
ness or thin falling hair. Results certain. Full
treatment $1.00. Joseph Boyle, Box 113, Lawrence,
Mass.

PROFITABLE ADVERTISING! YOUR 25
word ad in 100 magazines $1.00. Right proposi-
tion assured right results. OHIO VALLEY PUB.
CO., NEFFS NATIONAL BANK BUILDING,
NEFFS, OHIO.

WE MAKE WORKING MODELS OF ANY
description, also tools, dies, punch -press work, and
special machinery. Send us drawing or rough
model for estimate. Send for catalogue of model
supplies. The Pierce Model Works, 3405 Pierce
Ave., Chicago, Ill.

DO YOU EXPECT TO ATTEND THE PAN -
ama -Pacific Exposition in 1915, at San Francisco?
Organizers wanted in every city and town, for the
California Travel Club. Two -cent stamp for in-
formation, to California Travel Club, 1547 Devisa-
dero St., San Francisco, Cal.

SONG POEMS WANTED-BIG MONEY IN
successful songs. Entirely new and unequalled
plan. Send us your poems or melodies. You may
be able to write a hit. Past experience unnecessary.
Publication guaranteed, if acceptable by the world's
largest, reliable song publishers.

acceptable,
pay 50%.

Free Illus. book explains our clear-cut plan. Hay-
worth Music Co., 661 G, Wash., D. C.

FREE-INVESTING FOR PROFIT MAGA-
zine. Send me your name and I will mail you this
magazine absolutely free. Before you invest a
dollar anywhere-get this magazine-it is worth
$10 a copy to any man who intends to invest $5 or
more per month. Tells you how $1,000 can grow
to $22,000-how to judge different classes of invest-
meuts, the Real Earning Power of your money.
This magazine six months free if you write today.
H. L. Barber, Publisher, 423, 20 W. Jackson Blvd,.
Chicago.

ANYBODY CAN MAKE GOOD CUTS WITH
my simple zinc etching process; price, $1.00;
specimens and particulars for stamp. T. M. Day,
Box E., Windfall, Ind.

MOTORCYCLES

WILL TRADE $125 WORTH OF WIRELESS
and electrical instruments for motorcycle. Ralph
Olson, Whitehall, Mich.

MOTORCYCLES, ALL MAKES, REBUILT
and guaranteed. Every engine overhauled. From
$25.00 to $100.00. New high grade bicycles, $21.75.
Guaranteed automobile tires, $7.00. Buy direct.
Save dealers' profits. Send for catalogue. Den-
ninger Cycle Co., Rochester, N. Y.

MOTORCYCLES, I HAVE ALL MAKES; I
can save you dollars, my illustrated catalogue
is the largest published, mailed free. Marshes $20
up; Indians $25 up; shipped freight prepaid and
guaranteed for six years, send for my lists before
purchasing. P. E. King, 213 West 125th St., New
York City.
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MOTION PICTURE MACHINES

EASY PAYMENTS. MACHINES, STAND-
ard size, others $5.00 to $40.00 and all apparatus.
Catalogues. Ralph J. Golsen, 65 E. 46th Street,
Chicago. Department E.

MOTION PICTURE PLAYS

WRITE MOTION PICTURE PLOTS AND
make $25 to $40 a week. Easy if you know how.
Particulars free. Motion Picture Bureau, Box
1328, Los Angeles, Calif.

MIISIC

BIG MONEY WRITING SONGS. HUN-
dreds of dollars have been made by successful writ-
ers. WE PAY 50 per cent of profits if successful.
Send us your original Poems, Songs or Melodies to-
day, or write for Free Particulars. Dugdale Co.,
Dept. 1035, Washington, D. C.

SONG POEMS WANTED-SEND US YOUR
song poems or melodies. They may become big
hits and bring thousands of dollars. Experience
unnecessary. Proposition positively unequaled.
Available work accepted for publication. Write
for free instructive booklet. MARKS -GOLD-
SMITH CO., Dept. 21, Washington, D. C.

PATENTS

SEE WHAT I SAY UNDER "TYPE -
writers." ATCHISON.

REGISTERED ATTORNEYS MAKE OUR
searches. Send sketch for free report. No attor-
ney fees until patent allowed. Free books. Fuller
& Fuller, Washington, D. C.

PATENT YOUR INVENTION. FIRST GET
free "Inventor's Primer" with statistical data.
Milo B. Stevens & Co., Estab. 1864, 640 F St.,
Wash.; 351 Monadnock Blk., Chicago.

THE PATENTOME IS INTERESTING AND
instructive. A liberal education in patents and how
to get them. Free on request. Established 1865.
Anderson and Son, Patent Solicitors, 712 G St.,
Washington, D. C.

"PATENTS AND PATENT POSSIBILITIES"
is a 72 -page treatise which tells all about patents,
what to invent and where to sell it. It gives honest
advice to inventors, and is full of valuable and inter-
esting information. Write for it today! It is FREE
H. S. HILL, 929 McLachlen Bldg., Washington,
D. C.

SEND FOR FREE BOOKLET, ALL ABOUT
patents and their cost. Shepherd & Campbell, Patent
Attorneys, 500B, Victor Bldg., Washington, D. C.

PATENTS OF VALUE. PROMPT AND
efficient service. No misleading inducements.
Expert in Mechanics. Book of Advice and Patent
Office Rules free. Clements & Clements, Patent
Attorneys, 705 Colorado Bldg., Washington, D. C.

FIND OUT FOR YOURSELF WHAT TO
invent and how to procure and sell a patent for the
same. My book, "Inventor's Universal Educator,"
covers the matter from A to Z. 140 pages, elegantly
bound. Also contains 600 mechanical movements
and 50 perpetual motions. Price $1.00, postage
free. Money returned if not more than satisfactory.
F. G. Dieterich, 654 Ouray Bldg., Washington, D.C.

PATENT ATTORNEYS

IF YOU HAVE INVENTED, OR IMPROVED
something, you want PATENT PROTECTION to
make it of value. Write to me. Jno. R. Wood-
worth, Wardar Building, Washington, D. C.

A PATENT EXPERIENCE OF 23 YEARS
makes my services invaluable to honest inventors.
My FREE book tells the story. Write for it to-
day. A. M. Wilson, 301 Victor Bldg., Washington,
D. C.

PATENT - ADVICE AND BOOKS FREE.
Highest references. Best results. I procure
patents that protect. Watson E. Coleman, Patent
Lawyer, 622 F St., N. W., Washington, D. C.

C. L. PARKER, PATENT ATTORNEY 915
G St., Washington, D. C. Inventors' handbook,
"Protecting, Exploiting and Selling Inventions,"
sent free upon request.

WE UNDERTAKE THE SALE OF ALL PAT-
ents secured through our concern. Send for free
book and letters from clients whose patents we sold.
Williamson & Williamson, 1325 E. Arch Street,
Philadelphia.

BUSINESS GOES WHERE IT IS INVITED
and stays where it is well treated. For 27 years I
have given my personal attention to procuring pat-
ents for successful inventors and manufacturers.
The opportunity is open to you to get the benefit of
the same attention and method of procedure.
Write or send sketch. Vernon E. Hodges, 631 Bar-
rister Bldg., Washington, D. C.

PHOTOGRAPHY

FILMS FOR YOUR KODAK AT WHOLE -
sale prices. Send name and size of camera. M.
Camera, Box 28, Portsmouth, Ohio.

HIGH GRADE ENLARGEMENTS, 8 BY 10,
25c each. Developing and printing equally low.
Diamond's Photo Shop, 416 6th Ave., New York
City.

MONEY IN PHOTOGRAPHY. I START
amateurs making money at home taking portraits;
become professionals. Studio secrets, retouching,
etc., fully explained. Wells' Studio, East Liverpool,
Ohio.

FOR BETTER RESULTS IN DEVELOPING,
printing and enlarging, send your films to us. It
costs no more. Prompt service and best possible
results guaranteed. Diamond's Photo Shop, 416
6th Ave., New York City.

NEW 3A EASTMAN KODAK FREE, A111A-
teurs write, stating size of camera you have now.
We make everything under the sun photographic.
Kodak enlargements free to customers. Vanphoto
Company, Winona, Minnesota.

PHOTOGRAPHS WANTED BY PUBLISH-
ers. I'll find a buyer for all prints I deem worthy
of publication. Send your name on a postal for
leaflet of instruction. A. S. Dudley, Photographic
Expert, Box 775 1', Philadelphia, Pa.

PICTURES AND POST CARDS

PHOTOS. "PRETTY GIRLS FROM LIFE."
12 for 25c. 4 for 10c. Hartzman, Moline, Ill.



POPULAR ELECTRICITY MAGAZINE for JUNE 43

PICTURES AND POST CARDS

ONLY GIRLS, 10 DASHING POSTALS, 10c.
Richard Lavery, Summit, N. J.

REAL PHOTOGRAPHS OF MOTION PIC-
ture players on postals. Five for 10c. Roy Alli-
son, Bowling Green, Ky.

1,000 MIXED FOREIGN 19c. 50 DIFFER-
ent 3c. Pioneer Stamp Co., 1027 East 40th St.,
Los Angeles, California.

25 BEAUTIFUL HIGH GRADE SOUVENIR
post cards for only 10c. The Rehm Co., Weehaw-
ken, N. J.

PHOTOS-BEAUTIFUL WOMEN-"GEMS
of Art," 24 real photo minatures 10e. Curtis Co.,
E2 Englewood, Chicago.

JUST GIRLS - 25 POST CARDS OF GIRLS,
25c, postpaid; no landscapes. O. K. Pub. Co.,
Decatur, Ill.

CARDS EXCHANGED FOR RESULTS, 10c,
membership. Pacific Card Exchange, 119 John-
son, Bryn Mawr, Wash.

FUN! CORRESPOND PRIVATELY, YEARS,
on common post cards! Common ink. Directions,
10e. D. Michener, Salem, Iowa.

FRENCH KOOK POST CARDS-SOME-
thing funny! Set of 6 "curtain raisers" for 10e.
Postpaid. O. K. Pub. Co., Decatur, Ill.

POSTALS-JUST GIRLS; 10 NIFTY POSES,
12e. 25 for 25c. Bailey, 111 Maple, Napanoch,
N. Y.

ART STUDIES - PHOTOGRAPHS FROM
live models. Finest collection for artists and art
lovers. illustrated catalogues sent free on demand.
C. Klary, 103 Avenue de Villiers, Paris, France.

FRENCH ART CARDS AND PICTURES
from life models. 8 beauty poses and 4 art pictures
with price list, 50c coin or stamps. Splendid sample
sent for $1.00 -bill. L. Nicholas, 109 Rue Sainte,
Marseilles, France.

WE REPRODUCE PHOTOGRAPHS OF
persons and events upon china plates, vases, spoons
and knives without harming the original picture in
any way, without any obligation. Write for par-
ticulars to the Alta Vista Picture Co., 3809 Alta
Vista Terrace, Chicago, Ill.

PRINTING AND ENGRAVING
GUMMED LABELS -3,000, $1.00. ADVER-

tising Specialties. Catalog Free. McTaggart,
1235 Arch, Philadelphia, Pa.

500 BUSINESS BOND ENVELOPES, $1.50,
postpaid. Art Type Press, Box 318, East Pitts-
burgh, Pa.

YOUR NAME PRINTED ON 25 FINE CALL-
ing cards in latest style type, 10e. Robert Mc-
Laughlin, 16B Lewis St., Woodhaven, N. Y.

ACME COIN MAILERS-$2.60 PER 1,000.
For 6 coins $3. Any printing. Samples free.
Dodd Printing Co., Fort Madison, Iowa.

1,000 COLORED BOND ART AD SLIPS-
3N x 5i/-150 words, $1.00 postpaid. Imitation
typewritten letters, heading black, body purple,
$3.35; one color, $2.60. Samples free. Good's
Press, Harrisonburg, Va.

PRINTING AND ENGRAVING

125 BOND LETTERHEADS AND 125 EN-
velopes white, pink, blue or green, printed, $1 pre -
mid. Samples. W. Kinnier, Box 206, Brooklyn,
N. Y.

ADVERTISE. 1000 BUSINESS, PROFES-
sional, advertising or visiting cards $1.50. Extra
quality. Card specialists. Dept. 1C, Mills Bros.,
Turtle Creek, Pa.

1,000 BUSINESS CARDS PRINTED IN 2
colors, $2.00, mailed. 50 letterheads and 50
envelopes, 1 color, 50 cents, mailed. The Two
Color Press, 1134 Center St., Chicago, Ill.

SPECIAL OFFER: 1,000 BEST QUALITY
bristol business, professional or visiting cards with
any printing for $1.50 postpaid. Satisfaction guar-
anteed. Write for our price list of business sta-
tionery. United Printing Co., Wilkinsburg, Pa.

GOOD PRINTING AT LOW PRICES. 1000
Good Letterheads, Envelopes, Cards, Bullheads,
Labels, Circulars, $2.50. Samples Free. Cata-
logues, Booklets and Circulars our specialty.
Ernest L. Fantus Co., 523 S. Dearborn St., Chicago.

REAL ESTATE AND LAND

ELLWOOD'S SUBURBAN ACRE HOME -
sites; best opportunity to own a home in "America's
Winter Play Ground;" in the very shadow of Hous-
ton, Metropolis of the Southwest; on driveway soon
to be shell paved, also on projected interurban rail-
way; in the pathway of Houston's greatest growth
toward the Bay Shore pleasure resorts; surrounded
by suburban gardens and fruit farms; in a com-
munity of beautiful homes. Mild subtropical cli-
mate; ample rainfall; rich black soil, well drained,
adapted to strawberry, truck, fig or orange culture;
excellent for poultry raising; convenient to good
markets at first-class prices. Sold in one, two and
five acre tracts; one acre, $3 cash and $3 monthly;
two acres, $5 cash and $5 monthly; five acres, $10
cash and $10 monthly. Introductory sale now on;
prices soon to advance. Write to -day for free il-
lustrated (older, maps and plats. Address H. R.
Ellwood, Owner, 103 First Nat'l Bank Bldg.,
Houston, Texas.

SALESMEN

SALESMEN WANTED TO HANDLE THE
Chase Shock Absorbers for Typewriters. Ex-
clusive territory. Fine opportunity for the right
men. The Chase-Dunipace Co., Toledo, Ohio.

SCHOOLS

SEE WHAT I SAY UNDER "TYPEWRITERS.
ATCHISON.

A FEW STUDENTS DESIROUS OF OB-
taining a working knowledge of Electrical En-
gineering by pursuing work in our laboratories dur-
ing the summer. Tuition small. No entrance
examinations. Fine opportunity for reliable men.
Number limited. Write at once to Prof. F. E. Aus-
tin, Hanover, N. H., 11 South Park.

WE TRAIN DETECTIVES. YOU CAN BE
one. Splendid Opportunities. Travel. Earn
$100 to $300 monthly. This fascinating profes-
sion taught practically and scientifically by mail
at a nominal cost. American School of Criminology,
Dept. G, Detroit, Mich.
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TELEGRAPHY

TELEGRAPHY-MORSE AND WIRELESS-
Railway Accounting ' (Station Agency) taught
quickly. Railroad Dispatchers' and Western Union
wires and complete Wireless Station in school.
Splendid opportunities. Graduates assisted. Liv-
ing expenses low-may be earned. Largest and
oldest school-established 38 years. Investment
$25,000. Correspondence courses also. Catalog
free. Dodge's Telegraph, Railway and Wireless
Institute, 16th St., Valparaiso, Ind.

TRADE SCHOOLS

$35 PAYS FOR COMPLETE, PRACTICAL
unlimited course in automobile driving and repair-
ing. We have the best, most up-to-date and
complete school and shop in the city. Actual
experience on various makes of cars. State license
guaranteed. Day and evening classes. Call or
write. Academy of Automobile Engineering,
Dept. C, 1452 Michigan Avenue, Chicago.

TYPEWRITERS ,

TYPEWRITER: HAVING NO FURTHER
use for my Underwood, will sell very reasonable.
Hal Day, Canton, Ohio.

STENOGRAPHER MUST SELL HER REM-
ington typewriter $9.00. Miss King, 2230 Seventh
Ave., New York City.

I WANT TO CORRESPOND WITH PERSONS
who are about to buy a high-grade typewriter,
and object to paying the high prices generally
asked by manufacturers and dealers. Any make on
approval. Catalogue, bargain list and valuable
information sent free. A. E. Atchison, 4125 West
21st St., Chicago.

LARGEST STOCK OF TYPEWRITERS IN
America. All makes: Underwoods, L. C. Smiths,
Remingtons, etc., one -quarter to one-half manu-
facturers' prices (many less). Rented anywhere,
applying rent on price. Write for catalogue 102.
Typewriter Emporium (Est. 1892), 32-34 Lake St.,
Chicago.

WANTED

WANTED TO SELL, BUY OR TRADE ALL
kinds of machinery on commission. What have you
or what do you want. Have new piano to trade for
auto. W. S. Griffin, Letts, Iowa.

WIRELESS
YOUNG EXPERIMENTER WISHES TO

sell his wireless instruments. Write, John G. Dy-
ben, 937 W. 34th St., Chicago, Ill.

WIRELESS OUTFIT. 1 INCH COIL COM-
plete set with batteries, $8.00. Box C. K., c/o Pop-
ular Electricity.

FOR SALE-TWO FIFTY FOOT AERIAL
poles, 3 -inch coil, some instruments. Inquire,
Alfred Wagstaff, Lake Forest, Ill.

WIRELESS ENTHUSIASTS - WIRELESS
Telegraphy and Wireless Telephony by Ashley and
Hayward will tell you all you want to know about
wireless-both theory and practice. Particularly
well adapted for home study. 134 pages 7 x 10
inches, only $1.00 postpaid. Money refunded if
not satisfactory. Popular Electricity Book De-
partment, 350 N. Clark St., Chicago, Ill.

WIRELESS
SPECIAL - MINERAL DETECTORS MADE

of brass and fibre. Complete with crystal cement
45c. Marshall Specialty Co., Marshalltown, Iowa.

TELEPHONE CONSTRUCTION-BY RAD-
cliffe and Cushing. Shows you how to install pri-
vate telephone systems, also small exchanges in
factories or small towns-written in accordance with
standard practice. 171 pages illustrated $1.00
postpaid. Money refunded if not satisfactory.
Popular Electricity Book Department, 350 N.
Clark St., Chicago, Ill.

HELP WANTED

DON'T PAY ANYTHING TO LEARN A
Trade. Investigate our system of teaching on
actual contract jobs. Plumbing, bricklaying, elec-
tricity, automobiles; 200 workmen; six years' experi-
ence. Catalog free. United Trade School Con-
tracting Co., Los Angeles.

WANTED-TEN THOUSAND GENTLEMEN
of good taste to try our "FIGOLA" Havana
cigar, 25 box $1 prepaid. Beaver Cigar Co.,
Canton, Ill.

SONG POEMS WANTED-NEW PLAN, BIG
money. Free book tells all. Hayworth Music Co.,
661 G, Washington, D. C.

HUSTLERS CAN EASILY MAKE $5.00 to
$10.00 per day, $4.00 per hour possible, monogram-
ming autos and motorcycles, etc., with our transfer
initial letters. For particulars, address, Motorist's
Accessories Co., Ashland, O.

AGENTS MAKE BIG MONEY AND BE -
come sales managers for our goods. Fast office
sellers. Fine profits. Particulars and samples
free. One Dip Pen Company, Dept. 4, Balti-
more, Md.

FREE ILLUSTRATED BOOK TELLS OF
about 300,000 protected positions in U. S. service.
Thousands of vacancies every year. There is a big
chance here for you, sure and generous pay, lifetime
employment. Just ask for booklet S50. No
obligation. Earl Hopkins, Washington, D. C.

START HOME BUSINESS. SELL YOUR
ideas, plans, formulas and knowledge by mail.
Some make $1,000 monthly. Instructive booklet
for stamp. Information System, 413-414-415
Marietta, Ohio.

MEN AND WOMEN FOR GOVERNMENT
positions. $60 to $100 month to commence. Va-
cations. Steady work. Over 12,000 appoint-
ments this year. Parcel Post requires several thou-
sand. Influence unnecessary. Write immediately
for free list of positions. Franklin Institute, Dept.
052, Rochester, N. Y.

LOCAL REPRESENTATIVE WANTED.-
Splendid income assured right man to act as our
representative after learning our business thorough-
ly by mail. Former experience unnecessary. All
we require is honesty, ability, ambition and willing-
ness to learn a lucrative business. No soliciting or
traveling. All or spare time only. This is an ex-
ceptional opportunity for a man in your section to
get into a big paying business without capital and
become independent for life. Write at once for full
particulars. National Co-operative Realty Com-
pany, L-604, Marden Building, Washington, D. C.
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THE WORLD'S BEST
A motorcycle is
judged by re-
sults.

That is where
THOR qualities
count.

Mechanically
oiled by THOR
Perfection Force
Feed Mechan-
ical Oiler.

Undergeared Internal Gear, direct Chain Drive Transmission and THOR Improved Clutch on all Models

ENDURANCE - SPEED - POWER - COMFORT
THREE MODELS-ALL LEADERS, All Chain Drive and THOR positive Free Engine Clutch.

Model 13-M 4 HP Single $225.00 Model 13-W 5 HP Single $240.00
Model 13-U 7 HP Twin $290.00

Booklet airing full particulars and complete specifications mailed on request.

AURORA AUTOMATIC MACHINERY CO.
1307 Michigan Avenue, CHICAGO, ILLINOIS

SEND FOR MOTOR CYCLE CATALOGUE

Three great Pope features
Overhead-valve Motor-more power
and speed. Rear Spring Suspension,
helical expansion type, insures comfort.
Spring Fork absorbs vibration.

Model H "Lightweight" $165
Model K "The Big 4" $200
Model M "S h. p." $215
Model L "Twin" $250

Get the details Write today.
THE POPE MANUFACTURING COMPANY

524 Capitol Ave., Hartford, Conn.
Also makers of Pope -Hartford Automobiles,

Columbia, Rambler and Pope Bicycles

OPE
MOTOR CYCLES

,pe yuality.

tras ae,er
aleen - -

questioned

$$$ Bid Profits $$$ Selling Guaranteed
"VULCAN" Ink -Pencils

Small Investment. Quick Sales. Good Selling Arguments. Write Now.
J. Y. ULLRICH & CO., 27 Thames Street, New York

DROP US A POST CARD
For our book, catalog and pamphlet, "18 Ways to Make
Money." They are free.
POPULAR ELECTRICITY MACAZINE, Book Dept.

MAKE YOUR BIKE A
MOTORCYCLE

at a small cost by using our Attachable outfit.
F'ITS ANY BICYCLE. Easily attached. No special
tools required. W rite today for bargain list and
FREE BOOK describing the SHAW Bicycle

Motor Attachment. Motorcycles,
all makes, nest and second-hand, 8:35 and up.

SHAW MANUFACTURING CO.
Dept. 36, Galesburg, Kansas.

For our Mutual Advantage mention Popular

EVERYCAROWNER
NEEDS THIS BOOK

IT makes you intimately familiar
with every electrical device on

your car or motor boat. Tells you
how to avoid electrical trouble,
how to locate it and how to correct
it. Written by experts in such
simple terms that anyone can un-
derstand it.

The only book ever written that
covers every phase of electric in-
stallation on automobiles
and motor boats. Write
today for a copy before
the edition is ex- tiEtF
hausted. Sent post- 'T4z`TRIG

paid for 25c. icob 4T/ONs

The Packard TO etFs.'

Electric Co. eo41 °R
Dept. T S

WARREN OHIO

Electricity when writing to Advertisers.
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TO THE END OF TIME
You will be judged by your acts. If you PEERLESS

Patent Book Form Cardprefer not to be misjudged send in a
Its smooth edges; its genuine elegance will tell the character of man you are. Nothing elselike it. Used by the men who care for appearances and who command big pay. It ought tobe used by you.

Send today for sample tab of engraved cards, and get right in the card line.
The JOHN B. WIGGINS COMPANY, Sole Manufacturers

Engra.ers. Die Emhocsers, Plate Printers. 86-88 East Adams Street, Chicago

Do Your Printing!
(`arils, circulars, books, newspaper. Press 5.
l.arger$18, Rotary$60. Save money. Big profit
printing for others. All easy rules sent. Write
factory for press catalog, TYPE, cards, paper,outfits, etc. THE PRESS 00., Meriden, Conn.

IMPORTED
from FRANCESEE THEM BEFORE PAYING!

7hs genie are chemical white sapphires-
LOOK like Diamonds. Stand acid and
fire diamond testa. So hard they easily scratch
a file and will cut glass. Brilliancy guar-anteed 25 years. All mounted in 14k solid gold dia-

mond mountings. Will send you any style ring, pin or stud for exam-ination-all charges prepaid-no money in advance. Write today for
free illustrated booklet, special prices and ring measure.
WHITE VALLEY GEM CO., 749 Saks Bldg., Indlaoapolis, Ind.

PIONEER
SA\V/IINIGS BANI 'K(

The enormous and rapid development
of Wyoming makes it safe for us to pay 61,-

the highest savings bank interest rate-
because legal interest rate in Wyoming
is s% to92%. Our stringent banking laws give

you the same protection you get at home. Why
be content with 1% to 4% when we will pay you

6%i Write today for booklet, also how to geta miniature bank FREE. Pioneer Trust
and Savings Bank, 1g Pioneer Bldg.. Basin, Wyo.

ONE DOLLAR A MONTHBuys a Standard Typewriter
Your choice Remington, Oliver, Smith

Premier, L. C. math or Underwood. Prices
lower than other cash prices. Perfect ma-
chines only. Guaranteed.

Typewriter Installment Co.
Dept. 9., 180 N. Dearborn St. Chicago

AUTOMATIC TELEPHONE
-The one logical phone. 10 -second secret con-

nections-no delays, no wrong numbers-low in
cost-local and long distance. Automatic service is
blanketing Chicago. For details phone or write

ILLINOIS TELEPHONE & TELEGRAPH CO.
169 WEST MONROE ST., CHICAGO, Coml. Dept. 114-111

Boys' Own Toy Maker
Tells how to make a Talking Machine, Camera,

Electrical Motor, Bicycle, Boat, Canoe. Boomerang,
Bobsled, Wind Mill, Microscope, Water Wheel and
Motor, Stilts, Toboggan, Snow Coaster and Sail
Boat, Telephone, Electric Bell, Railroad, Wind

Mobile, Puddle Raft, Traps, Kites, etc. All l0 cents, Postpaid.
J.C. DORN, 707 S. Dearborn St., Dept.84, Chicago,111.

Hotel Victoria
In the Loop

COR. CLARK AND VAN BUREN STS.
EUROPEAN $1.00 PER DAY AND UP

(( LAKE SHORE R. R.
HALF BLOCK FROM { ROCK ISLAND R. R.

(( C. & E. I. R. R.

Don't Pull Your Tie to Pieces
You'll go to your business with a smile if

you wear a Peerless Collar and Tie Holder.
The only device of its kind that fastens the
turn over collar at the back without using
the button holes in either collar or shirt
band. Forms slot permitting tie to slide
easily and not bind. Sent post paid for
05 cents coin or stamps. Attractive terms
to agents. Send for free circular.
Hamilton Novelty Co., 7555 Geary St., San Francisco

Underwoods, Olivers, Remingtons, L. C.
Smiths, etc., visible or otherwise, from
$10 up. Every one perfect and guar-
anteed two years. Send for Free Trial
Offer, and valuable information. Over
500 typewriters at$ 15.00 while they last.
Send this ad. and 25c and get a $ 1.00
ribbon for any machine.
All Makes Typewriter Exchange Co.
157 N. Clark St., Ashland 81k.. Chicago, ID.

Save $25 to $50 on manufacturers' prices.
Buy our Factory Rebuilt Ty_pewriters.
Nearest -to -new on the market. Have trade-
mark and guarantee like new machines.
Are thoroughly rebuilt, and perfect in ap-
pearance. Satisfaction guaranteed. We are
the largest rebuilt typewriter concern in
the world. Branch stores in leading cities.

Write for catalog of standard mn keg.
AMERICAN WRITING MACHINE CO., Inc., 345 Broadway, N. Y.

ANYONE USING FIGURES NEEDS IT
to check mental calculations. For General Office orPersonal Desk. Over 60,000
in use-mostly sold thru rec-
ommendation. Guaranteed-
money refunded it not satisfac-
tory after 10 days trial.

Buy from your stationer
or order direct. Agents Wanted.

P. E. Gancher,A.A.M.Co.
119 W. Broadway, New York

Lorlest prices O4Typermiters
10 Months to Pay gGeten tit efactory -rebuilt Remington for only
$30.cent-thenS

isttoaeta
d use before

aerr
payingtth

without Interest, note», etc. We ranteeIon er than matero, Have laced thousandsá satiaeed Omer make» a» low a» $22.

Write today for great price -smashing bargain Oat. Address
COMMERCIAL TTPEWIRITER SALES CO.. Dept. 105 CHICAGO, ILL.

To Entertain 311 Jokes and Riddles, 73
Toasts, 91 Parlor Amusements.21 Puzzles, 15 Tricks with Cards, 7 Comic Recita-

tions, 3 Monologues, 12 Funny Readings, S Fortune
Secrete, 52 Money Making Secreta. All loo postpaid.

J. C. DORN, 708 So. Dearborn St., Dept. 50, Chicago, III,

We Ship on Approval
without cent a osil re a he freight and allow

AprepaytO DAYS FREE TRI on every bicycle. IT ONLYCOSTS one cent to team our unheard ofprues and
marvelous offers on highest grade 1915 models.

FACTORY PRICES° net brya bicycle or
a pair of tin lrom a,rtone at any price until you writefor our new large ArtCatalog and learn our wonderful preposition on the first

sample bicycle going to your town.

RIDER ANTS
everywhere are making big
money exhibiting and setting

our bicycles. We Soil cheaper than any other factory.
TIRES, Coaster -Brake rear wheels, lamps,impairs and sundries at halfusuatprices. Do Not Wait;write today for our latest special offer on "Ranger" bicycle.

MEAD CYCLE CO. Dept. T -I09 CHICAGO
For ou-- Msstunl Advantage mention Popular Electricity when writing to Advertisers.
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READ THIS AD
THE GREATEST BARGAIN

ON EARTH
Article No. 1.-Seven useful instruments-opera
glass, field glass, telescope, reading glass, stereo-
scope, used for examining pictures, photographs,
etc., compass, microscope and the laryngeoscope,
which is used as a magnifying mirror, all in one neat,
little instrument, which can be adjusted to any sight,
and when put together can be carried in vest pocket.
This article gives you the same service of the instru-
ments mentioned, without the inconvenience of their
heavy weight, bulkiness, also of their high prices.

Article No. 2.-"500 THINGS WORTH KNOWING," just
published in one volume of five complete parts. More
than one hundred practical money -making ideas.
Chock-full of valuable formulas, recipes, manufactur-
ing, processes, etc. Also much other information of
inestimable value. This book offers unlimited oppor-
tunities in the way of starting yourself in a little man-
ufacturing mail-order or othergood paying business of
your own. You can't afford to do without this book.

Article No. 3.-Special self -filling fountain pen. The
newest and easiest self -filling fountain pen yet pro-
duced. Does not leak, is a good writer, most practical
pen for anyone. It is fitted with a nice, bright, gold
plated point.

SPECIAL OFFER
Or any one (1)

three (9) articles article described
as described above will be
above for only sent for only

We will send all 00

50c
Send Dollar Bill, Money Order, Coin or Stamps

M. Swift, 158 Suffolk St., New York City

RIDER AGENTS WANTED
In each town to ride and exhibit sample í9t3 model. Write

Jar spec -Jot Offer. Finest $ f0 $0 @ /f 7
Guaranteed 191$ Models
with Coaster -Brakes and Puncture -Proof Tires.
1911. and 1919 MODELS
ALL OF BEST MAKES...... $710 y %2
 loo Saoond-Nand Wh.e/nA

m dAlt snakes an models. good ay /trial @3 10 $pGreat Factory Clearing Sale.pWe Ship on Approval without a cent
depasie, pay the 10 Days' Free Trial
freight ee allow

TIREScoaster -brake wheels, lamps, and
sundries, half essual prices. DO NOT

BUY till ou' get our catalogue and offer. Write maw.
MEAD CYCLE CO. Dept. T-109 CHICAGO

ANY ELECTRICAL BOOK ON THE MARKET
Can be obtained through our Book Department-Tell us your wants
POPULAR ELECTRICITY PUBLISHING CO., 350 N. Clark St., Chicago, 10

ELECTRIC 30c
30c MOTORS
A real practical, series mound electric motor.
Very instructive. Will run for days on one dry
battery. Send coin only (3 dimes) to

WIZARD ELECTRIC CO.
JOHNSTOWN, PA.

For our Mutual Advantage mention

DIAMONDS
ON CREDIT

Finest gash
white Diamonds,

full of blianySiflmount-
ed

8-png ring mounting. 14k solid gold.
Loftis Perfection Diamond Rings

Each
ring IS
cased in
dark blue
velvet ring
box , with
white satin -' Diamonds
lining. Sent prepaid. - Win Hearts
Send for Free Catalog, telling all about our Easy Credit Plan.
Over 2,000 illustrations of Diamonds. Watches, Jewelry, etc., at
bargain prices. Select anything desired, have it sent to your home
or express office, all charges prepaid. If entirely satisfactory
end one -fifth of purchase price and keap it. and divide balance into 8 equal

amount.. payable monthly. Bargains in Watehee. Write for Catalog today.y.

64 56 00

Credit Terms' One -fifth down, balance In
' 8 equal monthly amounts.

The Rings here shown are the most
popular, although we show all

sizes and styles in our
large illustratedlarge,

OFTIS
THE RELIABLE ORIGINAL DIAMOND

AND WATCH CREDIT HOUSE
Dept. A871 108 N. State St.

.n CHICAGO - ILLINOIS
BRCS & CO. ISIS Braxebon: Pittsburgh. Pa.. St. louts. Mo.

Furniture On Credit
Write for Mammoth Bargain
Book picturing 4,782 articles

SPIEGEL, MAY, STERN CO.
1097 West 35th Street, Chicago

$200 A MONTH
BE YOUR OWN BOSS

If you aro making less than 550 a meek you
should write us to -day. We can help you to
wealth and independence by our plan. You

can work when you please.
- where you please, always

have money and the means
of makingbarrels more of it.

How would you like tostart out from home on a
combined business and plea-
sure trip, stay at the best
hotels, and live like a lord

and clean up $10 every day. Work
at amusement places, crowded
street corners, manufacturing
institutions, anywhere and every-
where, ten minutes' walk from
home or on the other side of the

globe. Just set a machine up any place you happen to select, and
Olean up $10 above operating expenses each and every day.

PAPER POST CARDS DIRECT
My proposition is the WONDERFUL NEW COMBINATION

CAMERA, with which you can take and Instantaneously develop
eleven entirely different styles of pictures including Buttons,
four styles and sizes of Paper Poet Cards and six styles of Tintype
Pictures. Every plate is developed without the use of films or nega-
tives, and is ready to deliver to your customer in leas than a minute
after making the exposure. This REMARKABLE INVENTION
takes 100 pictures an hour. Everybody wants pictures and each
sale you make advertises your business and makes more sales for you.

NO EXPERIENCE NEEDED
fifteen minutes after taaccompanyccm a rya each

Outfit and you can begin to make money in

A trifling investment will get this WONDERFUL OUTFIT for you and put you
in a position W make $2,6o0 a year. If you w t to be Independent, and abso-
lutely your own boss, waste me to -day and I will send you by turn mail, full fe
information regorging thin WONDERFUL PROPOSITION Indudio letters
offering sidve roofs from every art of the world. DON'T BELAY, ANSWER

HIS ANNOUNCEMENT TO -DAY.
L Laseelle, Mgr., 627 W. 43d St., Dept. 982, New York,U.S.A.

Popular Electricity when writing to Advertisers.
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You Don't Need
To Experiment with Storage Batteries

The largest electric lighting and power companies in the country,
many prominent electric railways, over fifty steam railroads, one
thousand telephone exchanges, the United States Government, the
majority of the prominent electric vehicle makers-these are some of
the users of batteries of this company's manufacture.

In following the judgment of such expert users of storage bat-
teries, you cease experimenting. We have a type of battery to meet
every service. Our engineers are at your disposal. Communicate
with our nearest office.

THE ELECTRIC STORAGE BATTERYCO.
1888 PHILADELPHIA, PA. 1913

Manufacturers of the "Ctltoritle Bccumulator," the '' \ uDor .Gtccuniulator''
and ' ` .1Exibe r' Batteries

New York Itoaon Chicago St. Louis Cleveland Atlanta DenverDetroit San Francisco Portland, Ore. Seattle Los Angeles Toren G.

You can secure the entire
course by subscribing to
The Marconigraph. It is
running serially, a lesson
in each issue.

by the world famous expert

H. SHOEMAKER
RESEARCII ENGINEER of the

MARCONI COMPANY
NOW } UNNINU SERIALLY IN

THE MARCONIGRAPH
.A full site, .p4-paar illustrated monthly nue_aziue of Wireless Tcletrrap!iy. published bt-

MARCONI PUBLISHING CORPN., 458 Fourth Avenue, NEW YORK CITY
FREEThe subscription prier of The \larcooigraph is a Dollar a Year (Canada, :1.35.) The lira hundred
persons who cut nut and mail Ibis advert isetnent toeel het' with mono)- order for `I.So to cocor an
Is nu,ulhs'subscription will reeoive absolute/2, free the I iceentI.er..lanuary'. February, \larch, Alvil:Ind

\lac issu. <. Subscription to the macazi ne will .'onnnence With the Juno number. All the hark numbers. containing'
iIle Wireless Engineering Course front the beginning'. :111d The Marrnni_raptt for la months-all rot- l.5n. ()illy the
thsC loo replies received will participate in this offer -don't delay! To Srru,r the bud; number, free rul,,
must atrou.pany Su its,, iplion ordrr.

If you arc a serious ex-
perimenter and hope to do
something big in wireless
work you must first master
fundamental principles.

For our Mutual _ldvan lage went' Popular Electricity when writing to \dve rt ise rs.
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ORLD'S NIONDROUf WASHER
JO"C.`"

TO ANY
ELECTRIC LIGHT
.SOCKET

Retail Price $55.00
F. O. B. Factory

For the wife who must be sure that her clothes are
clean, sanitary and well taken care of.

For the husband who wants to relieve his wife of
the back -breaking, youth -taking, unnecessary
labor of the weekly washing.

For the husband and wife who want to free them-
selves from the most unsatisfactory part of the
present day servant problem.

For every home where health, happiness, time and
money are a consideration-or in other words,

For the MODERN HOME.
For the dealer who is trying to serve his patrons best.

If there isn't a Dietz Dealer in your City, we will gladly ship you,
direct-monthly payments if you desire. Any washer shipped
on 15 day approval.

THE JOHN DIETZ MFG. CO.CINCIINATI

110 Volt, A. C. or D. C.

75c Double Covered
Silk Cord and Plug
included Free if deal.
er's name is given.
Practical Battery Fans
(not toys) same price.

MONEY
he /¡arletonVL w[wompany

FANS
8 inch $8.50 delivered
Large enough for any or-
dinary room or office
ALWAYS SATISFACTORY
BACK IF WANTED
178 SUMMER STREET

BOSTON

AFTER A SHAMPOO
DRY THE HAIR QUICKLY WITH A
PELOUZE ELECTRIC HAIR
DRIER AND CURLING IRON

11'111i'PN,Idill'IU'I II'II!II i

The limit acts as
atonieforthe hair
and scalp-makesthe hair luxuriant-eaves time and
labor-nets perfectly.

To use the Curling Iron simply re-
move the comb-makes beautiful last.
leg waves or curl..

The heater and cord revolve together
No. THREE STYLES so that the cord does not kink
545 Hair Drier C Curling Iron 0e.ó0 while in use. The tempera.
MI Electric Curling Iron only, 3.50 tare is so regulated in the
552 Curling Iron and Comb heater that it cannot burn
complete with shield - - . 4.00 the hair.
PELOUZE MFG. CO., 232-242 E. Ohio St., Chicago

AIL -METALLIC

;SANITARY PARAGON

POWER WASHER,
OVER 125,000 SANITARY PARAGON

WASHING MACHINES
in use throughout the United States

Don't waste your money on inferior, unsatisfactory and antiquated wooden
washers if the same amount will buy a Modern Electric Laundry Machine
built on the World's Standard Revolving Cylinder Principle. Have your
own Sanitary Laundry and forget wash day troubles.

Prices from $50.00 to $200.00 Write for Catalogue No. 2

Paragon Manufacturing Company
2403-05 W. 14th Street Chicago, Illinois

Fur our lfut tin I .1 Ill antal;e iilt'ii flit ii Popular 1]Iectritity when writfu)1 In .tdcertieers.
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There Are Many Electric Washers
but only one

THOR ELECTRIC HOME
LAUNDRY MACHINE

You want the best machine if you get any-
and you can get a THOR for cash or on easy
payments.

You can trust your daintiest laces to the Thor
-it cannot tear the clothes. Does the entire
week's washing and wringing for the average
family in 90 minutes at a cost of 3c for electricity.
Try It At Our Risk

far 15 says-judge for yourself without obligation. Our dealer in your .city will deliver a
machine to you, or we will ship to you direct.

Delegates to Chicago N. E. L. A. Convention should not fail to visit our showroom, 24 E.
Jackson Blvd.-the only store in the world devoted exclusively to electric washing machines.
Also call at our factory and see where we manufacture the largest line of electric washers made-
36 sizes and styles, retailing from $30 up.

HURLEY MACHINE COMPANY
NEW YORK, 1011 Flatiron Building CHICAGO, 27 S. Clinton Street

2c a Week Pays Wash Bill! WFREErBook

Electricity or Water -Power Does the Work'
Just a"Twist of the Wrist" Starts or Stops the Mach
The 1900 Motor Washers are now at work in thousands of homes. They are doing
the work formerly done by women, at a cost of 2c a week for power ! Saving thou-
sands upon thousands of dollars in wash bills. Saving worlds of wash -day troubles.
Leaving the women free to do other work while the machines are doing the washing.

The 1900 Motor Washer
1900 Water Motor Washer
Can he connected with
any water tap instantly

Washes a Tubful in Six Minutes!

( r, if you live in Canada, write to the Canadian
Masher Co.,,i3 5 Yonge St., Toronto, Canada.

Handles Heavy Blankets or Dainty Laces
The outfit consists of the famous 11100 AA'a>her
with either Electric Motor or Water )L.tor.
You turn on the power as easily as 1, .o turn
on the light, and back and forth goes the tub,
washing the clothes for dear life. Then, turn
a lever, and the washer does the wringing. All
so simple and easy that it is mere child's play.

A Self -Working Wringer Sent
With Every Washer! w e moetor runehr an
Wringer. We guarantee the perfect working of both.
No extra charge for Wringer, which is one of the
finest made. Write for FREE BOOK and 30 Days' FREE TRIAL OFFER! Don't doubt.
Don't say it can't be done. The free book proves that it can. But we do not ask yo,
to take our word for it. We offer to send a 1900 MOTOR WASHER on absolute
Free Trial for an entire month to any responsible person. Not a cent of security-nor
a promise to buy. Just your word that you will give it a test. We even agree to pay
the freight, and will take it back If it falle to do all we claim for it. A postal catd with
your name and address sent to us today will bring you the book free by return mail.
All correspondence should be addressed to

ine!

Doing the wringing with
1900 Electric Motor Washer

1900 WASHER COMPANY
6069 COURT STREET, BINGHAMTON, N: Y.

1"or our Mutual Advantage mention Popular Electricity when rrlliug to Advertisers.
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PRICES OF ELECTRIC WASHERS

'HAD TO COMEDO#VIV!
THE RAPID has brought the cost of Electric Washing down tQ Everybody's

reach. No need now to pay exhorbitant prices to enjoy this wonderful labor-
saving convenience. And the Rapid, on points of quality and service, is the

leader of them all. Just investigate. Remember it costs you nothing to try out
the Rapid Electric Washer in your home. We send it to you, prepaid. Use it for
four washings. Pile in your heaviest blankets-rugs even. Or entrust your dainti-
est laces. Snap on the power and the Rapid does in a few minutes what it would take
you hours of weary rubbing to accomplish. It washes clothes snow white-injures
nothing.

RAPID Electric Washer
About Half Price- 30 Days' Free Trial

Try the Rapid entirely at our Return it at our ezpeiise if you are not more
than satisfied. No I, -man follows } in up. You decide for yourself strictly on the
merits of the machine.

The Rapid is the only washer with one operating handle which controls both the
washer and the wringer. The only washer with all gears enclosed-so there is no
danger of catching the fingers or clothes in the machinery.

Special Added Value
-

The motor of the Rapid produces more power than required by the heaviest wash-
ings and can be used for running sewing machine, ice cream freezer, meat chopper,
boner, etc.
The Rapid Washing Machine Co., 521 First National Bank Bldg., Chicago

Write for Facts To -day!
Learn our astonishing price offer

our 3 -Year Guarantee. Learn why it
is possible for us to save you from
5.25 to $45 on the best electric washer
over made. Address to -day.

REASONS WHY
i YOU SHOULD

SELECT THE

"A'pex"
ELECTRIC
WASHER

Because it is sanitary-
madeentirelyof metal.
Because it has the latest

safety appliances.
Because it is me-

chanically
perfect, it is
noiseless in
operation.
Because it
has no com-

plicated parts-practically indestructible.
Because it has larger capacity than any other
domestic machine.
Because it absolutely eliminates the use of wash-
board and boiler.
Because i twill absolutely solve your washday problem.
Because it has many exclusive features not found in
any other machine.
Because it has all the good features of other washing
machines but none of their defects.

Write today for our descriptive booklet and free trial offer.
APEX APPLIANCE COMPANY, 3223 -29 W. MaLSt.. Chit:am i .

GOOD HEALTH FOR YOU
Perfect health for

the entire house-
hold. Every nerve
and every fibre in
the whole body
awakens through
this wonderful vi-
bration. Feel the
exhilarating joys of
youth; make every
muscle in your body
fairly tingle with
new force.

BE YOUR OWN DOCTOR
Give yourself the same treatments that are given by the

world's greatest specialists. You can do this right in your
own home. Any speed can be obtained from the very low-
est, for the baby, to the very highest, for the adult. With
the GOOD HEALTH vibrator you can treat yourself for
rheumatism, indigestion, headache, soggy complexion, ca-
tarrh and hundreds of other ailments.

If your house is wired for electricity, simply connect it as you
do an electric lamp. If not, we have the same machine that
runs perfectly on lo cells dry batteries. In either case it costs
less to run than one electric lamp.

SPECIAL OFFER
For a short time only we are making an

amazing special introductory offer on the
GOOD HEALTH vibrator-so write today
for FREE book and special free trial
offer.

I.LAIAHTKE
Every part of the GOOD
aEAóra vibrator i s
made the finest ma-tri landworkmanshiIanda

guarantee for
YEARS

et
ithmachine.

GOOD HEALTH VIBRATOR CO.
802 N. CLARK ST., CHICAGO, ILL.

AGENTS
Alen and Women: We have a wonderful offer
to make to you. Write at once for our new
proposition and unassigned territory. Re-
member we want a representative in every

town and country so write at once,

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



5? POPULAR ELECTRICITY MAGAZINE for JUNE

THE CADILLAC ELECTRIC
VACUUM CLEANER

Possesses everything that is essential to make
it the best Vacuum Cleaner on the market.
Light,weighs only Sibs. Madeentirelyofalumi-
num. Strong est suction, easiest running.
Equipped with General Electric Co. motor.
FULLY G LTA R AlTEED.

OVER

35,000

CADILLACS

IN

DAILY

USE

$30.00
COMPLETE

WITH
HARDWOOD

FLOOR
TOOL

Has brush in the nozzle to pick up lint, threads and hair.
Iras rollers allowing it to run easy over the carpets and
rugs. Your home is not complete unless you have a
CADILLAC ELECTRIC 'VACUUM CLEANER. Savesbabies' and mothers' health.

CLEMENTS MFG. CO.
609-13 Fulton Street CHICAGO, ILL
E30O zLfni8rygms coveredhose

with eanngthin in with ó Chi-cago. If there is no dealer in your city write to us direct for catalog.
Also man ufael urers of Cadillac Hand Power Vacuum Sweepers

LIVE DEALERS WANTED
CANADIAN FACTO:

CLEMENTS MFG. CO., Ltd. 78 Duchess St., Toronto. Ont.

12 inch Alternating Current Fan $1 1.00
12 Inch Direct Current Fan - - 9.00
We manufacture all sizes and
types of fans. Write for our
catalogue and prices. Guar-
anteed quality.
FIDELITY ELECTRIC CO.

LANCASTER, PA.

1/5 cent
per

hour
Electric

Lighting
of dazzling
brilliancy but

harnessed to di-
rect at your pleas-

ure. The great per-
fection of the tungsten

or mazda, increased two-
fold. Cheaper than even
candles and kerosene.

The scientific use of
electrical energy artisti-
cally applied means mon-
ey -saving, reduced eye- -^
strain, added comfort and
harmony wherever light
is needed. An install-
ment costs less than ordi-
nary fixtures and can be
attached to fixtures in use
at a trifling cost. This
new device sells for $3.50.
AGENTS WANTED IN ALL LOCAL.

1

TIES. WRITE FOR PARTICULARS.
THE HANDY LIGHT CO.
CINCINNATI. O. 268 SIXTH ST.....,II..,,...'

SAV

dal Metal
Springlcss T rib

YOUR HEALTH
YOUR GOOD LOOKS
YOUR TIME
YOUR CLOTHES
YOUR MONEY

DON'T gmwprematu rely old and haggard over a hark.
hr aking washboard and a side -ache producing wringer,
when there is a Letter and far cheaper way to wash your
clothes

DOMESTIC ELECTRIC
WASHER and WRINGER

5 cents worth.t electricity and 2L. re,
time will wash yi je chilies clean-make thorn
look hotter and wear longer.

Enclosed Working Parts Easily Cleaned
15 Dtye' Free Trial in Yace Oren Lnuadr
Send for Catalogue and Easy Pa ynrea t Plan.

DOMESTIC EQUIPMENT CO.
Dept. P. 30 W. Lake St., Chicago

Tab Is made nt
Hard Rolled Con-
ner and Solid
Brass, Rein forced,
Cannot Shrink.
Warn, Leak or Rust.

Won't Wear Out the Clothes
ThWhyrn

It's Perfectly Smooth Inside
Blankets and finest fabrics are all the same to THE JUDD, for the
water is forced through the clothes a hundred times per minute.
Ten or fifteen minutes will thoroughly cleanse a tub full.
Two hours to do a family washing! The electricity from any light
socket will do the work at a cost of about four cents.
The special motor operates the reversible wringer and washer at the same time.

Let us show you how THE JUDD works.
Descriptive literature for the asking.

JUDD LAUNDRY MACHINE COMPANY
Room 335 People's Gas Building, CHICAGO

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

HAVE

IT
Funny someone
did not think of
it before.

Jenks Electric Lantern
THE 20TH CENTURY WONDER

Absolutely fire proof perfect lantern. The lantern
that "lights and stays lit." You just can't do without it.
Solid brass, nickel silver plated. Last a lifetime. Will
furnish light 5 minutes a day for 6 months. New batteries
cheaper than coal oil. Fully guaranteed. No grease,
smoke dirt or broken globes. Price only $3.75. Money
back it not as described and better. Railroad men are
wild about it. Farmers, electricians, merchants and
home owners buy it on sight. Say, why not take the
agency in your community and make money. Easy.
Write us NOW.

JENKS LANTERN CO.
70 W. MADISON ST. - - CHICAGO

RING
YOUR
BELLS

WITHOUT BATTERIES!
Of all possible annoyances the "bell -out -of -
order" is the worst-and there's no need
to endure it if you use

Thordarson's
Junior Bell -Ringing Transformers

The Thordarson al-
ways works perfectly.
Current consumed
does not register on an
ordinary meter.

Short circuiting can-
not impair them in the
least. Are fire, fool and
moisture proof.

Write today for full particulars and new discounts

New List Price $2.50
For sale by all leading Elettr nil Jobbers

Thordarson Elec. Mfg. Co.
505 S. Jefferson Street Chicago, ill.

D6413

Indirect and Direct
Combined

The modern method of proper illu-
mination for all purposes.

Lighting Fixtures
are now being specified by Architects El
and Decorators, because it is very
important to not alone have sufficient
and'well distributed light but that well
designed and constructed Fixtures add
to the value of the effect and general
surroundings.

We are NOT assemblers of
parts of fixtures, BUT we
design and manufacture
Lighting Fixtures of every
description. Send for our
catalogue.

R. WILLIAMSON & CO
Washington & Jefferson Sts.

CHICAGO
Largest Lighting Fixture Manufacturers in the World

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Original ElectricVibrator
Costs Less than Imitations

Everybody knows the wonderful results that have been
achieved by massage, and almost everybody knows that the
ARNOLD Electric Vibrator is the most scientific way of giv-
ing this beneficial massage in the home.

It is the most widely used electric vibrator in the country
-solely because it is the BEST. It is the original electric
vibrator.

Massage
Vibrator

ARNOLD festers -s l - mold motor casings, high nickel plate
finish, keeps lustre and good looks, every part interchangeable,

S. Government high speed motor bearings for hardest kind of
usage; speed control by new, unique, patented device in handle;
ARNOLD armatures give maximum power without overheating;
light, compact and easily handled.

Why not get an ARNOLD for use at home? It's concentrated
exercise that keeps muscles and mind in good trim. Write at once
for our free 80 -page book called 'ARNOLD Vibratory Massage,"

gives full details of the ARNOLD.

STANDARD ELECTRIC WORKS
DEPT. A RACINE, WISCONSIN

Write for Free Book
"Health and Beauty." The secrets of Vibration-

the greatest curative and beautifying force in the world,
completely explained. This book tells how you can give
yourself, right in your home, exactly the mine treat-
ments for which any specialist would cliar, f3apiece and
more. Tells, too, how with the wonderful Milts Cross

Electric VIb you can banish pain and disease
Ike magic. how to improve your complexion. round
ut hollows, banish wrinkles, superfluous flesh. No

obligations at all-e. postal will do. Send Now.
LINDSTROM. SMITH CO., Desk 140X 218S.Wabash Ave., Chicago

Alalb

MAKE MONEY
selling wonderful patented metal attachable
fan for sew il machines. Exclusive territory.
Sample only$1.00, Particulars from
ATTACHABLE FAN CO., Portland, Oregon

/ owTen Days' Free Trial
all ed on every acycle we sell. We Ship on Approval
and trial to any. me in the U.S. andpr fy thefraxhe. IfI.

a are not satisfied with the bicycle after using it ten

(1Ñ
days, ship It back and don'tpay a cent.

/ FACTORY PRICES Dtir sfrom as or a
J

a

at any pairof tiros from yoney pr,7e until you receive our latest Art Catalogs
I r I of high trade bicycles and sundries and learn our un-

( !, ',+, heard of prices and »rarx.e[ons nem special offers.
1 t ` $174 IT ONLY COSTS a cent to write a postal and

everything will be sent you
FREE by return mail. You will get much valuable In.

' formation. Do Not Walt; write It Now I ,TIRES, Coaster -Brae rear wheels, lamps,
parts. repairs and sundries of all kinds at half usual Prices.
MEAD CYCLE CO.' DEPT. T109 CHICAGO

ANY ELECTRICAL BOOK ON THE MARKET
Can he obtained through our Book Department-Tell us your wants
POPULAR ELECTRICITY PUBLISHING CO., 350N. Clark St., Chicago, Ill.

ELECTRICITY vs HOTWATE
FOR

HOT APPLICATIONS
Hot water bottles are applied excessively hot and gradually cool off.

They must be constantly refilled to the discomfort of the patient. And in
order that the treatment may not be interrupted, two bottles must be kept
in continuous use.

The nuisance of refilling bottles and the danger of burning patients
can be entirely eliminated with the

J -M ELECTROTHERM
This is a light, flexible pad heated by electricity.
It conforms to the body. Cannot burn the patient. Maintains a continuous and uniform

heat at a high, low or middle temperature-as long as desired.
Attaches to any electric light socket. No trouble-no delay-no leaks.
Made in the form of blankets, collars, caps, chest and back pads, mats for operating

tables, sweating jackets, etc. For any voltage, from 7 to 125 volts, direct or alternating current.
Write our nearest Branch for illustrated booklet and special prices to physicians.

H. W. Johns -Manville Co.
Buffalo
Chicago
Cincinnati

Toronto

Cleveland Indianapolis Louisville New Orleans
Dallas Kansas City Milwaukee New York
Detroit Los Angeles Minneapolis Omaha

THE CANADIAN H. W. JOHNS -MANVILLE CO., LIMITED
Montreal \Pinnipeg

Philadelphia
Pittsburgh
San Francisco

In..
Scr.ac_
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Ir

Are Your Eyes Insured?

If they are not, the question of
correct lighting is a vital one
with you.

Harsh, over -brilliant light ir-
ritates the eyes and brings
nervousness. Weak, poorly dis-
tributed light causes eye -strain.
It makes reading difficult and
sends you to bed with a dull
headache.

Beardslee Chandeliers
are eye insurance. They are designed
and built by experts. They distribute
the right amount of light to all parts of
a room. Under their soothing influence
one unconsciously relaxes and finds relief
from the strain of the day's work.

If you are planning to build or remodel
your home, ask for our booklet, Light
and Art in the Home, and the name of
the dealer in your town who sells
Beardslee trade -marked chandeliers.
You'll find him a man worth talking to.

Beardslee Chandelier 1%. Co.
227 S. Clinton Street Cliicado

Trade M. rti

No Dust
No Drudgery!

EFFICIENCY
Electric Suction Cleaner

Combines thorough suction cleaning and
sweeping without raising dust and without hard
work.

It removes dirt and dust from rugs, carpets,
hangings, draperies, etc.

Picks up all lint, threads and ravelings.
Its use twice a week will keep your house

clean all the time. Does away with the nerve-
racking, back -breaking, disease -spreading house
cleaning.

One year's guarantee furnished with each
machine.

Responsible dealers and high class represent-
atives desired in each city.

Here's our "Sold on its Merits" proposition.

Mail This Coupon Today
m

Date 1913

JOHNSON & ANDERSON
Hastings, Mich.

Gentlemen:-I will use one of the "Efficiency"
Electric Suction Cleaners with complete set of
attachments, two weeks if you send it by prepaid
express, FREE.

If I am not more than pleased, will notify you
within two weeks after receipt.

If I am satisfied that the cleaner does fully as
good work, or better, besides being much handier
to use than machines costing three or four times as
much, I will send you $28.75. It is understood I
am under no obligations to you for the use of the
machine in case I do not decide to keep it.

Name

Address

Pop. Elec.

E

A

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The J. & J. "Multiple Con-
trol Switch." Prices $8.50
10 815.00 per instrument.
special discounts in quan-
-tities.

Don't use a series
system to control
your street lights.

Use

The
J. & J. Multiple
Control Switch
Not a Time Switch. Con-
trols Street Lights, Signs,
Motors, Etc., from Switch-
board at Power House or
Control Station; No Work
or Worry.

Guaranteed for 5 years.
Pays foritself in weeks.

Send for details of our
30 NIGHTS
FREE TRIAL

The J. & J.
Electric Company

Inc.
1404 Central Bank Building
MEMPHIS - TENN.

Underwriters' Laboratories, Inc.
under the direction of the

NATIONAL BOARD OF FIRE UNDER-
WRITERS

Testing Stations. 207 E. Ohio St., Chicago,
and 135 Williams St., New York

W. H. MERRILL, Manager

Branch offices in all the principal
cities of the United States and
Canada.

The DEWSBERRY
ELECTRIC
ICE CREAM
FREEZER
Our power freezer is an

ice-cream factory complete
in itself; hav in g the crusher,
freezer tub and motor all
mounted on one base plate
that occupies but a small
amount of floor space.
Nothing but the very best
of material and workman-
ship enter into these
machines, and are built
unusually substantial; for
this reason we guarantee
that they will give satisfac-
tion. Made in 4, 6, 8, 20
and 40 quart sizes and are
equipped with alternating
current, variable speed
motors. Write today for
circular.
R.A. DEWSBERRY, 1014 W. Lake St., Chicago, Ill.

ELECTRIC MOTORS
sib 1.1) 111:

"R0THM0T0RS"
Polishers, Grinders, Blowers

Write for Literature

ROTH BROS. & CO.
1385 W. ADAMS STREET. CHICAGO

J. B. TILLEY The man who sells more
Penn Tan, N. Y. CONDUITS
than any one else in western and central New
York. Send $14.25 and get 1000 feet best
quarter inch Loom you have ever used.

Will Not Burn Out
An important feature of these motors is that they will

not heat under any circumstances
D/12 and 1(3H. P. for A.C. and

.C. Finished in Black Enamel.

Tu n

BARNES
Variable Speed and Iterersible

Are especially adapted for
Washing Machines, Printing Presses,

Coffee Mills, Dental Apparatus, Vacuum
Cleaners, Wireless Apparatus, etc.

Let us figure on your requirements
BARNES MFG. CO. 107 Belmont StreetSusquehanna, Pa,

'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 any-
where. 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 prox-
imate analyses and calorific determinations on samples of coal, promptly and accurately.

ELECTRICAL TESTING LABORATORIES
BOTH STREET AND EAST END AVENUE NEW YORK, N. Y.

1'or our :_utaal Advantage mention Popular Electricity giren writing ,to Advertisers.
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HANDY ANDY
^NE DRY CELL

ELECTRIC LANTERN,/

iulum
'rw] III

NNW

USES ANY
COMMON Nº6
DRY BATTERY

NO SMOKE; NO OIL; NO
ALWAYS READY

Simply insert one common 6 inch dry battery of any make
into the metal case and turn on the switch. A bright
white light that burns for several months. Wonderful
bulb does the work. New battery anywhere for 15 to 25
cents. Get a Sample Lantern. Try it out. Price $2.50.

MEAD MANUFACTURING CO.
3906 SHERIDAN ROAD. CHICAGO. ILL.

AGENTS WANTED DEALERS WRITE

A
C
E
N
T
S
W
A
N
T
E
D

FIRE;

ELECTRIC LIGHT AND POWER
DAY AND NIGHT SERVICE
The Junior No. 1 Equipment
Direct Connected Dynamo; Gesollne

$ZÓSEngine Set. Complete Switchboard, U
18 -Cell "American" Storage Battery
The most complete, reliable equipment
ever offered at this price. We want a
epresentative in evert county.

AMERICAN BATTERY COMPANY
Eat. 1889 1143 Fulton St.. CHICAGO

DUPLICATE KEYS
made in little over a minute by the

HARRISON M. I. P. KEY FILING MACHINE
Electricans, why not use one of these
machines as a side line in your business; big
profits in duplicate keys. Machine com-
plete $3.00 net guaranteed. Special diamond
file 35c extra. Post free. Send for testi-
monials or order to
HARRISON & CO., 83 New St., NewYork

25 Years Ago, My Son,
I Began Using

Star Hack Saw Blades
Whenever a new blade came on the

market, I gave it a fair trial, but always
came back to a "Star." That's been my ex-
perience-and it's why I always recommend
Star Blades. You will find the "Star", 14 teeth per inch,
the most reliable all-around hack saw blade you can
lay your hands on. For 1.16 in. tubing or less, use Star
Blades 24 teeth to the inch. STAR HACK SAW FRAME No.10
is quickly adjusted, and mill hold blades 6, 7, 8, 9, 10,11
and 12 inches long. TI',-ite for Catalog.

MILLERS FALLS COMPANY
28 Warren St.

NEW
YORK

t

Electric Light and Power
Anywhere

Fairbanks -Morse Electric Plants
Make it possible for everyone, no matter where located,
to enjoy the benefits of electric lighting and power.
Complete independent units of ample capacity to fully
light the average country home, chib or hotel. Will
also furnish power for electric fans, irons and cooking
devices : run churn, cream separator, washing machine,
etc. Safest, best and most reliable outfit. Inexpensive
to operate. No fire risk. Engine will run on kerosene
and regulate fuel used to work done.

Write for Catalog No. 1163Y6
Larger plants up to 500 h. p.

Fairbanks, Morse & Co.
90e S. Wabash Ave.. Chicago, Ill.

\\nl r n, steno. Elect rir Motor,.. Oil anti Gasoline tn:aines

ELECTRIC LIGHTING PLANTS
FAN MOTORS

For Eames. in rms,Mot ion Picture andVaudevil le 'theaters. Hotels,
Summer Resorts, Buildings, Stores Schools, Factories and Towns,
Motion Picture, Massage, Ozone, Shocking and Tatto Machines.
Hunting. Fishi ng, Bicycle, Carriage, Automobi le, Musicians Flash.
Necktie and Decorative Lights. Mazda and Flaming Arc Lamps.
Sewing Machine and Power Motors. Laundry Irons, Heating Pads,
Telephones, Engines, Generators, Hydro -Electric Dynamos. Me-
ters, Rheostats, Storage and Primary Batteries, Charging Recti-
tiers,Traasformers, Railways, Hand Lanterns, Belts, Bells, Books.
Catalogue 3eenta. OHIO ELECTRIC WORKS, Cleveland, O.

FOOT ANC) POWER
LATHES, PLANERS
Drill Presses. Shapers andGear Cutters. First ClassTools at Low Prices Espe-
cially for Garages. Write for tetelee

SHEPARD LATHE CO.
209 E. Sixth St. Cincinnati, O.

Why of Course a"RED
DEVIL" Chain Drill
No. 2012-will drill iron, stone, steel, or any
bard substance that you cannot go through
with an ordinary bit-it's used with a com-
mon bit brace. Has an automatic feed and is
fitted with our Giant chuck, taking round or
square shank drills from it toM.

All hardware dealers sell it. Try yours but
be sure it's a "RED DEVIL" Chain Drill that
you get. If not on sale locally send us $5.00
and one sample only will be sent you post-
paid. But try your dealer first. He has or
can get it for you.

SMITH & HEMENWAY CO.
105 Chambers Street NEW YORK, U. S. A.
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DUCK'S ELECTRICAL 0&WIRELESS CATALOG
CELEBRATED FERRON DETECTOR
It yet remains the peer of all Detectors licensed for pri-
vate use. Price only $5. The Ferron Detector

contains the same high grade
crystal and an adjustment
equally as admirable as the
Pyron Detector licensed for
commercial use which sells
for $65.00. License for pri-
vate use permit of low price.
A patron of Greenville, Mich-

igan, voluntarily writes^With your Ferron Detector
1 received the larger Atlantic Coast stations (700 to 800
miles) and have heard Key West very clearly (1500
miles) all over land.

Mailed for 10c in stamps or coin, which you may deduct on first order
of $1.00. Great cost of catalog and low prices prohibit distribution
except to those really interested. It is the most elaborate catalog of its
kind published. Catalog contains more valuable information on wire-
less and electricity, than many text books. Save 25% to 33% on Standard
Electrical Goods by getting this big Catalog. There is no catalog to take its
place i neither, will you find elsewhere as large a variety of standard
electrical goods at such attractive prices.

WHAT OUR BIG CATALOG CONTAINS:
100 pp. Wireless Insts. for Amateur and Commercial use. (Wireless section

four times as large as the majority of wireless catalogs. It contains over thirty
diagrams showing how to connect all combinations of instruments.) 10 pp, raw
material, iron and brass screws, etc. Telegraph Insts. of same quality as used by
Western Union and Postal Companies. 40 pp. Toy and Commercial Motors.
20 pp. Flash Lights and Miniature Lamps, and 145 pp. of Home Lighting Plants,
Mechanical Tools, Guns, Pocket Knives, Miniature Railways, and Electrical Supplies.

THE J. J. DUCK COMPANY, 428-430 St. Clair St.. TOLEDO, OHIO

SPON & CHAMBERLAIN, 123NPÉ Wit.

EXPERIMENTERS IN WIRELESS
This little ad is just to catch your EYE! Our WIRE-

LESS catalogue" B" is sure to catch your FANCY, and a
de stamp will bring it to you by return mail.

We are agents for the justly celebrated "Brandes" wire-
less phones, which is "enough said."

WINGER ELECTRIC & MFG. CO.
711 South Dearborn St., Chicago, Ill.

Successors to DAWSON & WINGER ELECTRIC CO.

10 Amp. -Hour Storage Cell
Price $1.00 A set of these wonderful batteries

will almost double the trans-
mitting range of your wireless coil. They will also nu,
toy motors, lamps, advertising devices, etc. The most
reliable and durable cella made. No renewals, simply
recharge from direct current supply. We also manu-
facture a complete line of Dynamos, Motors, Rectifiers.
Transformers, Water Motors, Gasoline Engines, Model
Aeroplanes, etc. We
sell complete sets of
materials for building

G.ose Couplers, Induction Coils, Motors,
Dynamos, Variable Condensers, etc.

Wo manufacture the largest line of
reliable amateur Wireless a parabls in
the world. With every wirelessCatalogue we give a complete lister
II the Wireless Telegraph Stations, Bat-

tleships, Steamships, etc., together with
their ZALL LETTERS. Overt,4 In all. It is FREE for 4
ants in stamps to cover the coat of mail -

I ng. Same may be deducted from the
fi rat order. A new edition has just been
booed. Send now.

ADAMS-MORGAN CO.
'"Tez Exrearasaraa's

Surety HOUSE"
Box 72a Upper Montclair. N.J.

saa,sa,en aWaaeYOa
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Inductive Tuner
There is none like it

This Prof. Tuner
7x7x15" over all, is
wound with Enam-
eled Wire, has dou-
ble slide, and an 8 -
point switch to
vary inductance of
secondary wind-
ing. Price, $7.00.

Try this Tuner against any loose -coupled tuningdevice
that is being sold at the present time, and if it is not bet-
ter than any other to be had at even twice the money,
return to us, (in as good condition as sent out), within -b
days, and money will be refunded. Parts unassembled,
woodwork stained, tubes wound, taps made, etc., $5.50.

5o in stamps for 1913 Catalogue. None sent otherwise.
F. B. CHAMBERS á COMPANY

217 North Ninth Street PHILADELPHIA, PA.

Boy Eleotriolan g teriest;°ystamt°.k-
Telegraph apparatus, Telephone. Lights, Bells, Alarms, Coils,
'Wireless" Current Reverser. Electric Engine Etc. By Elec-

trical Experts so that super. can understand it. With Cat. Al,l 1Oc Ppd.
J. C. DORN, 709 So. Dearborn St., Dept. 49, Chicago, Ill.

Rotary Variable
Condenser

We make this variable condenser to
sell at a low price. Yet it is as nicely
put together, looks as well and operates
as efficiently as if the price were twice as
much. It is small in size but big in value.

Top and base, hard rubber composition ;
scale and pointer on top; seven plates
combining rotary and slide plate action.
Capacity, .0005 mf., plenty for the pur-
pose for which it was designed.
?is. r04. Rotary Variable Condenser, $3.00

By Parcel Post extra IYrsg rr l lb.

John Y. Parke & Dept. A
o. 127 N. 7 h at. Philadelphia

Send for Bulletin P .
ON WIRELESS TELEGRAPHY

IT'S FREE
Explains in simple language about the most edu-
cational and fascinating of modern sports. Shows

you how to get started in this great
game for less than one-half usual
expenses. Read all the messages

In the air. Get the cor-
rect time daily from the
government by wire-
less. Send messages to
your friends without
wires.

You want our Bulletin P and all the codes.
SEND A POSTAL TODAY Don't put it off, do it now.
HUNT & McCREE, 92-94 Murray St., New York
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Send for Copy of Our New Wireless Manual El
It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows
a number of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best
instruments to use; tells what they are for and how to use them. Do not wait until some other
time, but sit down now and send your name and address, and get one. It costs you nothing

Send for Our Pocket Catalog E26
It contains it pages. with over 1,000 illustrations, and describes in plain, clear language all
about Bells, Push Buttons, Batteries, Telephone and Telegraph Material, Electric Toys,
Burglar and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical
Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches,
Battery Gauges, Wireless Telegraph Instruments, Ignition Supplies, Etc.

It Means Money Saved to You to Have Our Manual and Our Catalog When You Want to Buy
MANHATTAN ELECTRICAL SUPPLY COMPANY

NEW YORK, 17 Park Place CHICAGO, 114 So. Sth Ave. SAN FRANCISCO OFFICE, 604 Mission St. ST. LOUIS, 1106 Pine St.

The Blitzen Duplex Loading Coil

Price $2.00
A Wireless Stepladder which will cheaply

and simply assist you to high power long wave
length stations which have been beyond the
reach of your receiving set.

This loader has two coils wound in a slotted
hard rubber disc, each fitted with a pair of
binding posts for connection in both primary
and secondary circuits, and the two coils have
coupling between them.

An absolute necessity in every receiving station.
Why not be up-to-date and send 4 c. stamps for com-
plete catalog of apparatus a little better than the best.

CLAPP-EASTHAM COMPANY
141 Main St., Cambridge, Mass.

Aylsworth Agencies Co.
149 Second Street

San Francisco, Cal.
Western Sales Agents

J. J. Duck
430 St. Clair Street

Toledo. Ohio
Central Sales Agent

Can you imagine anything more excitingly interest-
ing than sitting in your attic and listening to Wire-
less messages "coming in" over your E. I. Co. set?
We sell sets from $2.85 up that receive clear
messages 100 miles distant; our best set,
receivingmessages 2000 miles off, costs
only $24.00. Can you afford not to
afford one of these modern marvel-
ous instruments? We have made
thousands of people happy with
"WIreless" since 1905. WE
DON'T MAKE TOYS;
our goods satisfy, OR
MONEY BACK.

%Ve have
just issued -

a new magazine, 'TH E
ELECTRICAL

EXPERIMENTER,50c
a year, 5c the copy.

Send 5c for sample copy.
Send today 4e postage

for our great 212 page elec-
trical cyclopedia No. 11 with 450

illustrations and 1600 electrical
articles, valuable information and

loads of experiments on wireless and
electrical subjects. No Postal. answered.

Ask for oar free loo page Wireless Cos me^620 lessons
THE ELECTRO IMPORTING COMPANY

233B Fulton Street, NEW YORK"Everything For The Experimenter"

True Tuning
is not a hit or miss proposition. It is
an operation requiring the intelligent
application of certain principles to a
given instrument. And the instrument
must be a good one to give true results.
We recommend as the best low priced
tuning transformer, our Noe 848 at
EIGHT DOLLARS.

Wm. J. Murdock Co.
50 Carter Street

CHELSEA, MASS.
680 Howard Street, San Francisco

BRANDES WIRELESS RECEIVERS

Our 85.$ set
AGENTS FOR-San Francisco, Ford King, 610 Balboa Bldg.
Chicago, Dawson & Winger Elec. Co., 727 So. Dearborn St.

are the best on the
market today. No
matter how much you
pay you cannot buy a
better set. This we
guarantee and refund
money to those we
cannot convince.

Send stamp for des-
criptive matter on re-
ceivers from $1.00 to
$16.00.

C. BRANDES,Inc.
111.115 Broadway

New York
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Bristling With Good Points

Two Collars

Double
Stitching

Triple
Pocket

Buttonhole

Extra
Button

3 -inch
Overlap

These shirts you ought to know because they
have more comfort features than any other shirts
at any price and their wear is guaranteed.

SIGNAL $1
Coat Shirts
Union Made Two detachable collar*

are the only shirts combining all these improve-
ments. Extra button at bottom of breast plait
for smooth fit. Rip -proof, gap -proof, sleeve
slit, specially cut skirts' overlapping three inches
in front. Two detached or one attached collar.
Buttonholes for white cuffs. Double -needle
machine stitching. Two pockets-one a triple
combination pencil, watch and handkerchief
pocket.
The easy -on, easy -off coat style makes short work of dressing
and undressing. Made from fast color, shrinkless percales in a
big variety of neat patterns. Only expert union labor employed
You can't get a good shirt for less. You can't get a better
work shirt for more.
Sent at Our Risk. Ask your dealer. If he hasn't them,
tell us his name and your size and we will express a couple
C.O.D. If not delighted with them on examination, return at
our expense! Write for folder showing big variety of other
styles, and sample swatches.

Hilker-Wiechers Mfg. Co.
Manufacturers of SIGNAL Work Clothes

1248 Mound Ave., Racine, Wiconsin

BUY YOUR FURNACE
$ lO DOWN $1O A MONTH

Our monthly payment plan of selling direct
saves you th, stealer's profits and excessive
charges for installation. The

JAHANT FURNACE
with the patented "Down Draft System" is
best for residences, schools, hotels, churches,
etc., because it delivers plenty of heat where -
ever and whenever desired, at a saving of 1-3
to 1-2 in fuel bills. Install the Jahant your-
self. We send comple,,, outfit, freight pre-
paid with special plans, detailed instructions
and all necessary tools for installation. Satis-
faction guaranteed or money refunded.

Write for free illustrated book.
THE JAHANT HEATING CO.

132 Mill Street Akron, Ohio

Save '/3tó %2 on Fuel Bills

Telephone Troubles
HOW TO FIND THEM

By W. H. HYDE
Treats entirely on how to locate and remedy all
telephone troubles. 1913 edition contains special
chapters on phantom circuits and cable troubles
never before published.

Price 25c Postpaid
An invaluable book for repairmen, as well as any-
one who uses telephones on private or rural lines.

56 Pages. Illustrated

POPULAR ELECTRICITY BOOK DEP'T.
350 N. Clark St. Chicago, Illinois

INDEX TO
VOLUME V
Popular Electricity Magazine

Any reader of Popular Elec-
tricity Magazine wishing
a complete index to the con-
tents of Volume V, (May,
1912, to April, 1913) may
obtain one free by mak-
ing request to this office.

POPULAR ELECTRICITY MAGAZINE
CHICAGO ILLINOIS
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New Building Material
HARRIS
Perfection)

Read Built .

Portable
Cottage

This illustrates our
No. 382, size over all
12 ft. by 24 ft. Two
rooms,_each 12 ft. by
8 ft. Porch 6 ft. by
12ít. Height of ceil-
i ng 8 ft.1 in. Height
over all 13 ft. Built
of first-class mater-
ial throughout. Con-
struction solid as a

rock. Equal to and better than standard, permanent construction.
A man and boy can easily put it up in a day-take it down anytime.

Only monkey wrench and screw driver required. Wind -proof; weather-
proof; fool -proof. Painted. Doors and windows all in; ail hardware
and roofing already attached. 3 -ply, 10 -year -
guaranteed roofing. Plenty of windows. Care-
fully packed and crated for shipment. Safe
delivery guaranteed. Made right here at our
Chicago Plant. Our prices are the lowest
by from 80% to 60%. - - -

.Also furnished in our No. 382A, same as above containing two rooms,
each room 12 it 12 ft. $210. Delivered Prices on Application.

Prices S -M -A -S -H -E -D

$89
Buys This
ReadyBuilt
Garage

Don't buy a flim-
sy constructed
garage, that has
the appearance
of being a"make
shift" affair. Buy
one of our Har-
ris Ready -Built Sectional or Portable Garages, which has all the
appearance of solidity and looks like the real permanent article. No
difference in the cons ruction of it and that of one built directly to
your order. Remember our all wood constructed Portable Garage is
twice as permanent as any other kind of portable that you can buy,

This is our No. 389, size 12 ft. by 12 ft., price $89.00. Four
windows, 1 pair of large doors, size of each door 4x 8 ft., painted
two coats oil paint. All hardware and roofing already attached,
Non -sagging doors. Solid, substantial construction throughout.
Other sizes as follows: 12 ft. by ]M1 ft. $98; 12 ft. by 16 ft. $110;
12 ft. by 18 ft. $120; 12 ft. by 20 ft. $130.

$10,000 Book of Plans FREYI
Here are four of our regular designs taken from our wonderful BOOK OF

PLANS, containing 100 pages of modern, up-to-date homes, which you may have F1i1-.E
for the asking. The price covers all material necessary to complete these designs in
all brand new stock, approved size, grades, quality and construction, and covers
everything necessary except the Plumbing, Heating, Masonry Material and Paint. We
have hundreds of testimonials from past satisfied customers.

No one else in all the world can make such low prices on new Building Material.
Our reputation as cash buyers places at our command,
first-every bargain worth having. We are satisfied with
one small profit-let the in-between profits remain in your
pocket-mean. an immense saving.

We not only save you from 25% to 50% on your com-
plete building, but we give you all the assistance you need
Mr its proper and economical construction, free of charge
-Blue Print Plans, prepared by expert Architects, Speci-
fications and Material Lists, to-
gether with any other informa-
tion you may need. Compare our
offer and be satisfied that none
can compete with our price.

If you are in a hurry
up and cannot wait for

our Plan Book, $2 will
bring you atones, com-
plete Plans. Specifica-

tions and descriptive Material
List of any of these four houses.

Design No. 73

$889 Fight Rooms
and bath, all
rooms conven-

ient and roomy. Size 28x24 ft.

Design No. 93
Seven Rooms
and Bath, very
attractive Ex-

terior; Sleeping Porch, Airy
Balcony: Size 30 ft. by 22 ft.

$898

Chicago
Dept.

Design No. 117
Six Rooms and
Bath. A Mod-
ern Bungalow,

f

Design No. 60
Five Rooms,
Bath. Large
Living Room;

Private Porches. Modern in
every respect. Size 38 x 28 ft.

$761

Our Guarantee
u_ YOUR Protection

Our guaranteed proposition to

$70
A p is to furnish the lmaterial n
(jt7 specified in the Material List ins

all brand new stock, in quantities
g sufficient to complete the design

Excellent Interior. Size, 39 strictly
ls

according to the
set, 6 inches by 27 feet. ment of order. All material load-

ed in one car fromour plant here.
You e8n inspect it and pay for it after it is received.

Our Paid -Up Capital Stock, $2,000,000

Plumbing Material
Write for prices on

our com-
plete bathroom out-
fits. We guarantee a
saving of 30% to 50%.
Heating Plants

Steam,Hot Water and
Warm Air. Let us esti-i
mate on your require-
ments. Big saving.

House Wrecking Co.
BA -145 Chicago, 111.

nirtill ` 111
CHICAGO HOUSE WRECKING CO.,

, Dept. BA -145 Chicago, Ill.

I saw your Ad in

I

Address

P, O. B State

I am interested in

Send me your FREE Book of Plans.

My Name

fla a® ae ® II1~
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12 DAYSTHENORTH $6000- r Seeing Foreign
America

including all expenses for travel,
berth and board, is offered by the

RED CROSS LINE
visiting Halifax, Nova Scotia and
St. John's, Newfoundland. The
most delightful, unique and health-
ful vacation cruise from New York.

Excellent Fishing and Shooting
New tourist steamships-"Stephano" and
"Florizel"-fitted with every device for
comfort and safety-wireless, bilge keels,
submarine bells, etc. 7 days at sea; 5 days
in port; the ship is your hotel. No trans-
fers. Splendid cuisine. Orchestra. Sea
sports. This cruise will be one of the most
novel and wonderful experiences of your life.

Reduced rates for superior accom-
modations during June, September
and October.

SEND FOR ILLUSTRATED BOOKLET Ó

BOWRING & COMPANY, Battery Place, N.Y.
or your Tourist Agent.

gY:(_c '¡q
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Mechanics': Tables; formulas; measurements; belting; me-
chanical powers; hydromechanics; specific gravity; strength
of materials; 'shafting; boiler design; care of boilers; power of
boilers; chimneys; exhaust heating; machine design; machine
tools; slide valve; pulleys; horsepower; cylinders and steam
chests; pistons; gearing; dynamos and motors; batteries;
transit surveying; curves; radii and deflections; s.rthwork;
trackwork; etc. Contains 330 pages and 174 illustration.
Electrical Engineers': Tables; chemistry; mechanics;
electricity; electrical units, symbols and quantities; physical
and electrical properties of metals and alloys; wire gauges;
magnetism; dynamos and motors; armature winding; electri-
cal batteries; alternating current apparatus; alternators;
transformers; wattmeters; transmission; electric lamps; wiring;
electric heating and welding; electromagnets; controllers; car
wiring; etc. Contains 414 pages and 238 illustrations. i j

Chemists': Definitions and fundamental laws; atomic
weights; pressure; volume and temperature of gases; weights
and measures; specific gravity; hydrochloric -acid, nitric -acid,
and sulphuric -acid solutions; solubilities of chemical com-
pounds; heat measurement; qualitative analysis; special tests
of acids; general table for analysis; classification of rare
metals; the spectroscope; nitrogen; blowpiping; determina-
tion of gold and silver ores; methods of assaying - ,_composition
of alloys; tables; antidotes of poisons, etc. Contains 332
pages and 11 illustrations.

Other Handbooks Now Ready
Automobile
Air Brake
Civil Engineer's
Steam Engineer's
Telegraph and

Telephone Engineers'
Mariners'
Coal Miner's
Concrete Engineer's
Building Trades

Plumbers and Fitters'
Poultryman's
Farmers
Textile Worker's
Business Man's
Bookkeeper's
Stenographers and Corres.
Salesman's
Advertiser's
Window Trimmer's

International Textbook Co.
Box 1102-H, Scranton, Pa.

22
Hand-

books

of Practical
Information

WHEN the boss asks a puzzling ques-
tion-when an unusual piece of
work comes along-THEN it pays

to be able to put yotir finger on the exact
rule, formula, or bit of information that
holds the key to the situation. For it's
at these critical moments 'that the boss
finds out who is "onto his job"-who is
in line for promotion.

No books in existence contain as much
information in so small space as these
I.C.S. Handbooks. One book is devoted
to each trade or profession. They contain
all the rules, formulas, and other data that
you've got to have right off the bat. They
are thoroughly indexed-any desired infor-
mation can be located instantly. They have
been compiled from the "Easy to Learn,
Remember, and Apply Home -Study Courses"
of the International Correspondence Schools.
Every fact and formula is clearly stated.
They are indispensable helps to quicker
and better work. Bound in silk cloth
they retail regularly for $1.25 each.

Special Offer
For a limited time we will sell

these regular $1.25 Handbooks,
durably bound in silk cloth
in a convenient pocket size,
at a price for each Hand-
book of only -

50c

a.

a
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The right way to light the way
YOU don't want to drive at night with uncertain gas and

oil lamps. Those days are over, and you're glad they're
over. You're glad that you won't have any more ex-

periences on lonely country roads when your oil lamps or gas
lights go out; or you try to relight them in the wind with
your very last match.

Those days are over for good, and Aplco Electric Lighting
System is your newer and better way.

Get the Aplco Electric Lights now
You can have this splendid perfected system installed in your car and

really enjoy the coming season. It makes no difference whether you are using
the old style gas lamps, or whether you have electric lights supplied by a
storage battery; the complete Aplco System can be built in as if it belonged
there.

The details of the Aplco System cannot be properly presented here.
Its advantages are many, its reliability is unquestioned; you should write
at once for complete information. You must always remember that Vincent
G. Apple perfected the first electric lighting system for an automobile in
1907; he has been developing his system for six years; now it is perfection.

Write us for special circular about the Aplco Lighting System.

The Apple Electric Company
77 Canal St., Dayton, Ohio
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Motorists: End your tire troubles
Seventy-five per cent of tire expense comes from neglected casing cuts. Seal

those cuts permanently before dirt and water get in to rot the fabric; and your tires
will run until the tread rubber is WORN through. You always know that the fabric
is sound-ready to give maximum service. You're relieved of the delay and incon-
venience of changing tires that blow out when you're on a PLEASURE trip.

5-rucaa ELECTRICith VULCANIZER
Easy and safe for you or your chauffeur to operate. When you see a cut in your tires, fill it

with raw rubber-furnished with the outfit-clamp on the vulcanizer, plug into any electric light
socket and in fifteen minutes you have a repair that will outwear the tire. No watching or
regulating required. The temperature of the vulcanizer is held at exactly the right degree by a
thermostat that automatically turns the current off and on as required.

The Shaler mends tubes, too, as perfectly as any garage could.
You can't expect tires to take care of themselves. Help them a little and treble their mileage.
There are Shalers for every requirement-prices $2.00 to $20.00.

Get this tire book
FREE }."

Care and Repair of Tires contains des- "
criptions of the best tire -saving applian-
ces and emergency repair kinks. Tells ,s'
how the Shaler Vulcanizer will save /
you money and make you inde- /
pendent of repair shops. We'll / Gp
send you one copy free- , 4
postpaid-if you fill out / y
and return the coupon. / A wry r
Get busy, the edition / 5 ` ,54.>
is limited. ,, ' P". 4``

C. A. SHALER CO., 455 4th St., Waupun, Wis. .0 áz"0 (./. °`
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The only Get asolution:
Are you "trying to make both ends meet" on a small, unsatisfactory salary? Are you one of the

thousands of energetic, capable men whose days are spent in work not suited to their natural talents?
Then read this great offer of the American School of Correspondence, a school iii

every sense of the word-chartered under the same laws as your state university : The American
School offers to bring the training you need right into your own home-advise you what studies

to take up to increase your present salary-show you how
you can prepare yourself for a better job. After you become
one of our students we'll keep on advising and coaching
you-then if you can't get a better job yourself, we'll get one
for you. Isn't this a wonderful offer? Don't you think it
worth while to try? Then sign and mail this coupon.

Training solves salary troubles

Your Opportunity Coupon
Mark the position you wantand mail the coupon now

Electrical Engineer
Elee. Light & Power Sept.
Electrical WIreman
Telephone Expert
Architect
Building Contractor
ArchitectaraI Draftsman
Stroetural Draftsman
Structural Engineer
Concrete Engineer
Civil Engineer
Surveyor
Mechanical Engineer
Mechanical Draftsman
Steam Engineer
Municipal Engineer
Gas Engine Engineer
Gas Tractor Engineer

....Lawyer

....Bookkeeper
Stenographer
Private Secretary
Accountant
Cost Accountant
Cert f dPublic Ace nt'
Auditor
Nosiness Manager
Fire Ins. Inspector
Fire Ins. Adjuster
Fire Ins. Expert
Moving Picture Op'r
Sanitary Engineer
Irrigation Engineer 
Textile Noss
College Preparatory
Auto. Meehanleinn

NAM

ADDRESS
P. Elect 6-13

The American School was established fifteen years ago to help just
such men as you-men who want a better education-men who have ambi-
tion-wen who have brains but cannot afford to leave home to get the train-
ing they want and need.

Sign the coupon now-get our complete bulletin absolutely free of
charge. Even if you don't take a course right away it will pay you to write
and find out how much we can help you-how easy it is to get the training
and how little it will cost.

menean Schoól
of Correspondence. Chicago. USA.

This school has no connection with any other school using the name "American"

.1
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THE
More
Mileage
Strip

The
success of
your Club Run depends upon the ability of
each rider to "keep up with the procession"
You won't have to "drop out" if you ride on

Thamond Safety (Squeegee)
Tread

Motorcycle Tires
-made of Vitalized Rubber-with Perfect 3 -Point Rim Contact

Diamond Motorcycle Tires, both Safety and Studded Treads,
are sturdy, staunch and strong-they will enable you to
cover the most miles in the shortest time-with no tire
troubles or tire tinkerings to spoil your day's sport.

Safety Tread
The Diamond Safety Tread Tire is
the famous Diamond Automobile Tire
adapted for motorcycles-it won't slip,

won't slide, won't skid,
-it grips and bites the
pavement-it gives you

sure control in every
emergency and a heaping
measure of mileage.

Studded Tread
The Diamond Studded Tread Tire
is also a favorite with tirewise riders.

The Studs are large, clear cut and a part
of the tread-they will not chip or break
off -they are tough, road -resisting and
real ground grippers. The More Mileage
Strip adds 20% to the wearing life of
the tread and prevents side slipping.

And you get the More Mileage Strip on both the Safety and
Studded Treads.

So this time buy Diamond Vitalized Rubber Motorcycle Tires-you can
get them to fit your rims from

Ask your nearest dealer for Diamond Motorcycle Tire Catalog.
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



The Electric
Pleasure Vehicle

is ideal for city and suburban use. All
the luxury and comfort of a limousine,
yet any member of your family can
operate it with entire safety. Ample
mileage, simplicity of control and econ-
omy of upkeep. The cost of its operating
force-electricity- is constantly de-
creasing.

Electric Trucks
are used by the biggest businesses in
America because experience has proved
their reliability, economy and efficiency.
Electric Trucks will reduce your haulage
cost - widen your delivery area and
advertise your business.

9
Why do 58 concerns operate
an aggregate of 2,292 Elec-
trics valued at $8,000,000?

Why did a single salesman
sell just $19,000 less than a
million dollars' worth of
Electric Trucks last year?

Why are there over 5,000
Electric Pleasure Vehicles in
use in Chicago alone?

Why has Denver one Elec-
tric Pleasure Vehicle for
every two hundred and
seventeen people?

Because the Electric is the
silent, dependable, dignified,
simple, economical and log-
ical vehicle for city and
suburban use.

Interesting literature sent gladly
upon request. Write today.

ELECTRIC VEHICLE ASSOCIATION OF AMERICA
BOSTON NEW YORK, 124 W. 42nd St. CHICAGO


