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Before you even think of buying a Storage
Battery, for no matter what purpose,

investigate the

New Edison
Storage Battery
This is the Storage Battery to which Mr.
Edison devoted nine years in experimentation
and refused to allow it to be put on the market
until it met with his full approval-and you
know what that means.
Lay aside all that you already know about
Storage Batteries. The new Edison
Storage Battery is different. There is no
lead or acid in its construction. There is
no sulphation, no deterioration, no high
cost and continued expense of renewals.

Begin over anew on your knowledge of
Storage Batteries. The Edison is nickel
and iron in an alkaline electrolyte. No
glass or hard rubber container, but rigid,
fluted, welded, nickel steel.

The work that the new Edison Storage
Battery is already doing in the electric
vehicle field is the highest evidence of what
it will do for you on your own work no
matter what that work is. Before the
arrival of the Edison Storage Battery,
sixty-five miles was considered a good
day's work for an electric vehicle. Vehi-

des equipped with the new Edison Storage
Battery are delivering double this mileage,
day in and day out, under all sorts of road
and weather conditions.

Keep your eye on the performances of
the "Detroit Electric" and the `Gaily
Electric" in the pleasure vehicle field-
and the "Lansden Truck" in the com-
mercial vehicle field. These vehicles,
Edison equipped, are doing double the
work of electric vehicles otherwise equipped.

The new Edison Storage Battery is not
injured by overcharging nor by standing
idle for any period of time either fully
charged or completely discharged.

Do not even think of buying a storage
battery until you have fully investigated
the new Edison.

Write us for Full Particulars Today

Edison Storage Battery Co., 117 Lakeside Ave., Orange, N. J.
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This Electric Fan
Only $9,50

Here is a special 8 inch
fan, in gun metal finish,
with 6 foot connecting cord-
an unusual value at $9.50

This fan is practically noiseless, which makes it particularly
desirable for use in the home. It is light and therefore easily
carried about, from room to room, wherever its cooling breezes
are most needed.

Use it in the kitchen, while preparing meals; while baking
or ironing. Then in the dining room, during meals. Thence
take it to the living room. It will keep the air constantly
circulating in the bedroom, all through a hot, breezeless
night-permitting restful sleep. If there is an invalid in your
home, you could scarcely give a greater summer comfort than
this fan.

The Cost to Operate It Is
Less than lc an Hour

The gun metal finish makes this fan quite attractive in any
surrounding, whether in the home or office. The fan may be
had for either Direct or Alternating current. Patrons should
specify which is desired. Price complete, with 6 foot connect-
ing cord and plug, $9.50, f.o.b. Chicago.

We are Headquarters for Fans
Of all Descriptions

We carry a large stock of Electric Fans of all
sizes and types, for home, office, store, cafe,
factory, etc. Correspondence is invited.

ELECTRIC SHOP Michigan and
Jackson Boulevards CHICAGO

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

i

Of a

CARBURETTER-ENGINE AND MAGNETO
with

Dyke's Home Study
Course of Auto

Engineering
Every part is there and they actually work. The

piston of the engine model goes through the complete
cycle, operating the valves by means of the crank shaft
and the half time gears, exactly like a full sized engine.
Equally practical are the MAGNETO and CARBURET-
TER models.

My plan Is absolutely unique, absolutely unrivalled by any other
school. I supply you with a set of twenty-four instruction books
that contain the practical results of my own intimacy with the in-
dustry since its very beginning. Simple as A, B, C, yet of value to
the expert as well as the novice.

My course will teach you more about the automobile and gas
oline engine than you could learn around a car in years.

Learn
The

) Auto
ANY ONE CAN HIVE ACAR BUTWHEN IT GOES WRONG? Trade

It is the Best Profession in the World
My course teaches you how to run and repair ALL makes of

autos and gasoline engines.

Homer George, a telegraph operator at LeRoy, Ind.,
says: "I have completed your course and can now drive
and repair any make of car, and am doing repair work
during spare time and making stoney." Others are ac-
tually engaged in the auto business.]

SPECIAL PRICE
Righi now you can get our Full Course, Including Models, to be

sent to you at one time, for the small sum of $10. We also give a
neat Diploma when you answer the questions In the back of the
Instruction Books.

Let us show you TESTIMONIALS and prove what
we can do for you.

FILL IN THE BLANK-MAIL TODAY

Dyke's Correspondence School of Motoring
3947-P Washington Ave., St. Louis, Mo.

DEAR Star-I would like your FREE 24 -page catalogue.

OI want to become a Chauffeur O Repairman

OI intend buying a car O I own a car

Name

St. and No.
City. State
A. L. Dyke originated the first Auto Supply Company le Amer:ca.
Published the first book on Autos and built the fifth successful All io

Beware of Imitators. Get the Original

HOUND
VOLUME II
Popular Electricity

Magazine
Maey '09 to April '10 (Inclusive)

An important fund of authentic, inter-
esting information on a thousand and one
electrical subjects. Invaluable for reading
or reference to all interested in electricity.

Includes the following complete serials:

Electric Light and Power for Country
Homes. - - Louis A. Pratt.

Construction and Operation of Spark
Coils - - - V. H. Laughter

How to do Electroplating 1. R. Wilson
A Simple Wireless Telephone Set

A. B. Cole

Also:

Elementary Electricity, Chapters 13-24
Prof. E. 1. Houston

Where Electricity Stands in the Prac-
tice of Medicine. Parts 1 -IV

Dr. Noble M. Eberhart
An Electrical Laboratory for Twenty -

Five Dollars. Parts 1 -IV.
David P. Morrison

With hundreds of special articles, news
notes, descriptions, comments-embellished
with more than a thousand illustrations-
making a complete summary of the elec-
trical progress of the year.

Well bound in stout boards, handsome
blue silk covers; title gold -stamped on back.

Price-postpaid anywhere-$á.25
The demand for Bound Volume I was

four times as great as our supply. As the
supply of Volume II is also limited, early
orders are advisable. No more when these
are gone.

POPULAR ELECTRICITY
PUBLISHING COMPANY
Commercial Building, CHICAGO, ILL.

For our MIT[Tial Advantage ;Wetation; Popular Electricity when writing to Advertisers.
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CALIFORNIA
OIL MAP FREE
To those making the request before September 75th we will
send free of charge, map showing all the California oil fields.
We will also send without charge the publication "The Cali-
fornia Oil Fields," for a few months. Oil is now California's
biggest industry and is making many wealthy. Write SAGAS.
LOOMIS CO., 918 Phelan Bldg., San Francisco, California.

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

Now we will not give you any grand prim -
ora lot of free stuff if you ansvcr this ad.
Nor do we claim to make you rieh 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 Be.
in stamps for portfolio of cartoons and ~pie
lee n plate, and let us explain.
THE W. L EVANS SCHCOL GF CARTOONING

325 Kingmoore Bldg., Cleveland, O.

THE
KEY TO
SUCCESS

If YOU Would Be
Successful

tIMEBAMO s
of All

KNOWLEDGE
on are no greater intellectually than your

memory. Send today for my free book "How to
emember"-Faces, Names. Studies-Develops Will,

Concentration, Self -Confidence. Conversation, Public
ICKBON MEMORY

Increases
`OggAUDITORIUM BLDG.,

You can learn by our mod-
ern and origina 1 system of

Instruction every part of the Watchmaker's Trada
at home as good or better than at a shop. You
can carn money while learning and secure a well
paying position or start in business after com
pleting our course of instruction. Good watc h.
makers are always in demand and earn frpm 120 to
S35 per week. For particulars apply to the
WISCONSIN SCHOOL OF WATCHMAKING, Home
Study Des't. Enterprise Bldg., MILWAUKEE, WIS.

iInh GET THE MONEY!
Learn the Collection Business. Wonderful
opportunity for money making. Requires
no capital. But little competition. Our first
lessons enable you to start a business of your own.
We refer business to you. Write for "Pointers on
the Collection Business."420 State St., Detroit, Mich.

AMERICAN COLLECTION SERVICE.

LEARN TO RUN AND REPAIR
AUTOMOBILES

EARN
BIG

" lGbranch of theMONEY Automobile business
should take our practical course. Fine opportu-
nities for young men. Send for our catalog.
KANSAS CITY AUTOMOBILE SCHOOL,
(Largest, Best Equipped Automobile School in America,
 2157 E. 15th Street, Kansas City, Mo.

Demand for Trained Men
far exceeds the supply.

Work pleasant. Youcan learn all In cis
weeks. Every
man wanting
to own an An.
tomobile, be-
come a chat.
fee, expert re-
pairer, agent
or desiring tolearn any

ELECTRICITY
THE BLISS ELECTRICAL SCHOOL

is the oldest and best school in the world
teaching ELECTRICITY exclusively.

Theoretical and practical course complete

IN ONE YEAR
Students actually construct Dynamos, Motors
and Electrical instruments. Graduates hold good positions throughout the
world. Eighteenth year opens Sept. 21. Send for free Catalog to
Bliss Electrical School, 10 Takoma Avenue, Washington. D. C.

LEARN CHIROPRACTIC
The new method of drugless healing
EARN $50 TO $100 PER WEEK
Our free book tells how you can learn to detectdis-
ca.oand remove the cause by Howard's method of Spinal
Adjustment. Po'itively the most sim ple,direct, advanced
and scientific method of drugless healing. Based onun-
ering natural laws. Anyone can understand it; learned
in spare time. Improve your social prominence and
financial standing Start now on the road to honor and
success. W rite for f ree hook andspeciel scholarship offer

NATIONAL SCHOOL OF CHIROPRACTIC
1732 W. Congress 51., Dept. a Chicago. III.

Learn Telegraphy
MORSE and WIRELESS

At My Practical School. Demand for oper-
ators from Railroads and Wireless Co's greater
than supply. Graduates assisted. We occupy
ourownlarge modern h wilding. R. R. train wire
and complete wireless station. Endorsed byRailroad and W UnleA Officials.
Teachers are practical experts. Living expenses
earned. Easy payments.Correspondence courses
if desired. Catalogs Free. GEORGE R. DODGE,
Peee., Dodge'. Institute, 41st Street, Yelparelso,
Indiana. Established 1574.

LEARN TO BE A WATCHMAKER
Bradley Polytechnic Institute

Horological Department
Poona, Illinois

Largest and Best Watch School la America
We teach Watch Work, Jewelry, Engrav-
ing, Clock Work, Optics. Tuition rea
sonable. Board and rooms near school at
moderate rates. Send for Catalog of
Information.
BRADLEY, H. Peoria, Ill.

Camera and Complete Outfit
'rakes pictures lb k. A little gem.
Sure to please. Leatherette covered
camera and complete outfit of plates,
Paper, chemicals, etc., with complete
instructions so any boy or girl can
take GOOD PICTURES of land-
scapes, buildings, friends, etc. All

sent for only 25c (silver) or 3 for toc.
ELECTRIC FUNMAKERS, Dept. B. Kewanee, III.

I
PRACTICAL ELECTRICAL

EDUCATION
¶ We teach by practical work and scientific methods under
practical working conditions. All branches of Electrical

,Science and Engineering.
¶ Students can enter at any time for the full or special
courses.
¶ No matter what your education, we start you at the very
point you are competent to begin. By our system of Indi
vidual Instruction you can complete our course as quick as
your ability warrants.
¶ We guarantee positions. Many of our students have
started to earning from St Soo a year and up immediately
upon completion of the course.
w Full particulars, handsome illustrated catalog and terms
free upon request.

SCHOOL OF ENGINEERING
.1025 Winnebago Street MILWAUKEE, WIS.

For our Mutual Advantage men''n- 'nilar lEleBH'i'eity when writing to Advertisers.
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SPECIAL Reno. OFFER
THE DYNAMO

Its Growth and
Construction

Simply
Explained

BY

Joseph G. Branch, B.S.M.E.
Author of "Conversations on Electricity,"

"Stationary Engineering," etc.

¶ Most unique book of the kind. Appeals to all interested in electricity.

¶ The author, who is one of the best known practical writers of the day, considers this
little work his masterpiece.

¶ It is written in the simplest and clearest language, contains no mathematics, and yet
is so practical and thorough that it will start you right in your work as a practical
electrician.

¶ Every part of the dynamo is shown in nine full page, beautifully colored illustrations,
each part being numbered, with full explanatory text in connection, so that the complete
anatomy of the machine can be seen at a glance.

¶ Through a special arrangement with the publisher, we are able to offer this popular,
useful work at a 30% reduction from the regular price as follows:

REGULAR LIST 30% REDUCTION
PRICE PRICE

50c-Strong paper covers 35c
75c-Handsome cloth covers 52c

¶ As the number of copies we can furnish at this price is limited, those desiring to take
advantage of this unusual opportunity should act promptly. Use the coupon.

Our Illustrated Book Catalog Free on Request

POPULAR ELECTRICITY BOOK DEPT.
100 Lake Street, CHICAGO, ILL.

Gentlemen :-Enclosed find 35c for paper edition -52c for cloth edition-(show which) of "The
Dynamo," by Joseph G. Branch, which please send me postpaid, as per your special 30';x, reduction offer.

Name

Address

Town Shale

For our Mutual Advantage mention Popular Electricity' when writing to Advertisers.
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GIs Your Pay SatisfactoryN
1 o can earn more, and be independent, if you learn a
trade as taught by the Coyne National Trade Schools.
We have the largest, best equipped trade school in
America, and our instructors are the most expert. A
short time spent in our day or night school will fit you
for the best paying trades, such as

Electrician, Plumber, Bricklayer,
Painter, Decorator or

Moving Picture Operator

L. L. COOKE
Director

TpA8ra0NeeL6'NqY,nv.
Tq-t
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OUR
HOME

Men working at these trades in Chicago earn $5.50 for eight hours
work. In many western cities they earn $7 to $9 a day. You can
easily do as well after taking our course of instruction. The
demand for skilled workmen is greater than the supply.
Enter any time-et any age. We give personal, practical

Instruction. Tools Instead of books. Easy Payments.
If you are interested in bettering your financial condition, write

me personally for large illustrated catalogue.
L. L. COOKE, Director

COYNE NATIONAL TRADE SCHOOLS
1891 N. Ashland Ave. CHICAGO. ILL.

WIRELESS
ENTHUSIASTS
Attention !
Np matter how many books
on "Wireless" you may have,
you want this one, "OPERA-
TORS' WIRELESS TELE-
GRAPH and TELEPHONE
HAND BOOK," by Víctor
H. Laughter, the popular
young "wireless" expert.

It's the latest, best, most com-
plete and up-to-date treatise on this
fascinating subject yet published.

Covers thoroughly every phase of the "wireless art with
dzfinite detailed directions for constructing and using all
"wireless" apparatus, installing experimental stations, etc.
Includes naval station rules, codes, abbreviations-every-
thing, in fact, a "wireless" man needs to know. Will
enable anyone, with a little practical work, to master all
the details of "wireless" operation.

180 pages, 87 illustrations, printed on heavy enameled
book stock. Handsomely bound in embossed cloth covers.

Price-postpaid-$1.00
FREE for two paidyyELECT ppRICITYtions to POPULAR

Send for our illustrated Catalog-FREE
POPULAR ELECTRICITY BOOK DEPT.

Commercial Bldg.. CHICAGO, ILL.

14,000 POSITIONS
As Railway Mail Clerks, Post Ofh<r

Clerks, City Mail Carriers, and Clerks
at Washington, D. C., will be open this

year to city and country residents alike.
No political influence necessary. Common

sense education sufficient and salaries range
from

$800(2>fo$18000eayear
rr' for LI FE

No "Layoffs" without pay, because of strikes, poor times or the
whims of some petty boss. Excellent opportunities for
quick advancement to higher Government Positions.
If you want immediate appointment, send TO-
DAY for our schedule of dates and locations
of coming examinations near your
home. Any delays mean the loss
of just so much time in pre-
paring yourself for ex-
amination.
We Prepare
eendidaiea
Free

SEND
THIS

COUPON
FRANKLIN INSTITUTE

Dept. RITZ, Rochester, N, Y.

This coupon, filled nut as directed, en
tides the sender to a free copy of our boot

"Government Positions and How to Obtain Them,
and to consideration for Free Coaching for the exam)

nation here checked.

Railway Mall Clerk r800 to $1400 Cuelan, Positions 5800 to ale
. Paeanhlue Clerk $1200 . internal

....Stenographer
$700 to 518

RuralMallarr5, ier (loco to
WO to 51200

In the Depart- 800 to tl8
mettle at Washington

Name"... ....... . ......... ........ .........................
Address .

er a GoJOJ3

YOU C ME
EARN $25 TO $50 WEEKLY
In Automobile Business
Chauffeurs, Automobile Salesmen, Demonstra-
tors and Repairmen are in big demand every-
where. The field is new, work pleasant, and
anyone can learn. We teach you in 10 weeks of
study during spare time to become thoroughly
efficient. Our course of instruction by mail is
simple, practical, and very interesting. Besides,
we assist you to secure a good position.

First L Seel Free-Wrtte Now
Don't miss this offer. Send us a postal today.

Empire Auto. Institute, 655 Empire Bldg.
The Original Automobile Sboot Rochester, N. Y.

Chauffeurs and competent men supplied
owners and garages.

For our Mutual Advantage mention Popular Electrieit7 when writing to Advertisers.



POPULAR ELECTRICITY

WHATHAT are you going to do about the
education of your son and daughter?

Where will they study this fall?
Their education is the most important business to

which you can give your attention. Time spent in
investigating the matter is well spent, because so much
depends on the right start; you can't afford to make
a mistake.

It takes just as long to receive bad instruction as it does
good, and it costs the same. There's no excuse for accepting
poor instruction and paying the price of good. Make sure that
your boy and girl have the best by employing the best teachers.

The faculty of this University is represented by the most
eminent men and women in the world; their salaries amount to
over one hundred thousand dollars each year. If you were to
employ them to teach your children, it would cost you four
hundred thousand dollars, as a college course extends over a period
of four years.

The American Woman's League has endowed The Peoples
University, and every member of the League is entitled to instruc-
tion free, for life. This privilege is not limited to members, but

extends to minor children-all
Cut Here of them-of members.

THE PEOPLES UNIVERSITY,
P. O. Box xa8a, University City,

St. Louis, Mo.
Please send me, without obligation on my part, full

information about the League and how I can take up the
study of the Course I have marked below.
Music Stenography
Art Typewriting
Journalism Bookkeeping
Short Story Writing Penmanship
Teachers' Certificates General Commercial
Kindergarten Agriculture
Domestic Science Horticulture
Cavil Service Preparation Veterinary Science
Dressmaking Floriculture
Auto Engineering Poultry Culture
Photography Bee Keeping

Name

St. & No

P. O State

Every
woman of the white race is
eligible to membership; the cost
is small, and the benefits are
great.

A book containing a full explanation
of the League and its work, together with
the names of the faculty of this University,
will be sent free upon receipt of your re-
quest. Fill out coupon and mail at once.

The Peoples University,
P. 0. Box I282

University City, ' St. Louis, Mo.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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FOR YOU Whether student or
expert, this complete

Cyclopedia of

Applied Electricity
will be found useful as a guide and reference work

This cyclopedia comprises six big volumes-bound in half morocco-
contains 2,896 pages, 7 x 10 inches-printed on special paper, in large,

clear type, -2,000 full page plates, diagrams, formulas, etc.
It is written by thirty expert Electrical Engineers-the biggest men in the

profession.
THE REFERENCE VALUE IS GUARANTEED by the fact that it is compiled from the text-

books used in the correspondence courses of the American School of Correspondence.
These practical lessons are arranged for quick and ready reference.

Will You Examine These Books Free of Charge ?
If you are interested in Electricity, we know these books are just what you want.

To convince you of this, we will send a complete set to you by prepaid express;
keep them five days; examine them thoroughly and carefully; test them; apply

the knowledge they contain to your every -day work. If you decide to keep
them, send us $2.00 after five days and $2.00 a month until you have paid the

special price of $18.80. The regular list price is $36.00. Just fill in the
coupon below and mail it to us. The books will be sent you at once.

IMPORTANT SUBJECTS TREATED IN DETAIL
Electric Wiring-Electric Telegraph-Wireless Telegraphy-Teluutograph-Theory, Calenlation,

Design and Construction of Generators and Motors-Types of Dynamos and Motors-Elevators -
Direct Current Motors-Direct-Driven Machine Shop Tools-Electric Lighting-Electric Railways-
II ernating Current Motors-Single Phase Eleetrie itailwxy-Management of Dynamos and Moto.,-

Power Stations-Central Station Engineering-Storage Ratteriee-Power Transmission-Alternating
Current Machinery-Telephony-Automatic Telephone-Wireless Telephony-Te.legraphone, ate.

For a short time we will include, as a monthly supplement, for one year. the TECHNICAL
WORLD MAGAZINE, This is a regular $1.10 monthly. full of Twentieth Century Scien-
tific facts, written in popular form. Also contains the latest discussions on timely topics In
Invention, discovery, industry. etc

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

P. R.
8-' 10

C.,
S. of C.

Please send
me Cycloped ill

0 of Applied Elee-

free
for five days'

examination.
Also T.W. for one yea r.

I will send $2 within five
days and $2 a month until I

have paid $18.80 ; otherwise I
will notify you and hold the

books subject to your order. Title
not to pass until fully paid.

NAME

ADDRESS

OCCUPATION

EMPLOYER

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Electrical Talks-Flash No. 2

..11.Nre."

HE last six years publishers nave awakened to the
fact that it was necessary to popularize a class field,C
the reason due to the fact that mechanical and

electrical devices and appliances have become more of a
general public commodity.

It has also been proven in the last few years that
the burden of selling should not be entirely upon the dealer
or the jobber, but that the manufacturer should in almost
every case exploit his article to the man who buys and
the man who uses.

It has ceased to be a fact that the only persons who
ought to know about electricity are the people directly in-
terested in the manufacturer of devices or the maker of cur-
rent-the reason for which is that the public has taken readily
to electric current as its salvation in performing thousands
of duties that otherwise have not been performed.

It is just as important for a manufacturer of elec-
trical appliances to exploit his wares to the consumer as it
is for a new manufacturer of breakfast foods to advertise
his wares to the public. The life of a cereal manufacturer
would be short-lived if he only put his goods in the hands
of a jobber or dealer and let them stay there and never
tell about it to anyone.

This same thing is true with electrical consuming
devices and is becoming more so as the public continues
to increase its use of current.

POPULAR ELECTRICITY.

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



Electricity is a calling from which your earnings will be higher for the same
amount of effort, than any other industrial work. Electricity is still in its infancy

and the developments of the future will
C be far greater than in the past. Get into

a line of work that is improving. Send
coupon below for full information.

We Teach Electricity Only
The New York Electrical School does just one

thing-teaches electricity. All our efforts are aim'ed
to give our students a thorough, complete knowledge
of this great work. Every department of electrical

$1000 Per year work is taught and taught personally. There is no
guess work about our methods. It is practical.
Every student is given the theory and works out the
practice himself. Let us tell you all about our
methods. Send the coupon.

(I Practical Electricity, the kind that makes suc-
cessful electricians, is taught by us in the shortest
possible time. Instructors stand beside the student
directing, criticising, and what is most important of
all, showing him how to work. Nothing is left to the
imagination, no detail of the job omitted. He learns to
work by doing the work.

(p Success is attained by the man of action. The average
successful man has learned some business thoroughly.
There is no better business than Electricity. You can
learn about all we can do for you by signing and mailing
the attached coupon.

II'I I._Al: I' NI( '1'I 1"

U. S. Authorities Say: Electricians' Earnings are
Higher Than any Other Class of Industrial Workers

LEARN BY DOING
YOU NEED PRACTICE AS WELL AS THEORY

ELECTRICIANS EARN
$1,500 to $2,500 Per year

$800 Per year

$650 Per year

$500 Per year

11 Information will be
sent by mail. We em-
ploy no agents. Any
special questions you may
ask will have the atten-
tion of the Managing
Director.

New York Electrical
School

39 West 17th St., New York,
N. Y.

N. Y. ELECTRCAL SCHOOL,
39 West 17th Street,

New York, N. Y.

I am interested in learning about your
methods of teaching Electricity.

Name

Street V'o.

.Slate

For our J1nitial Ad vantage mention Popular Electricity when writing to Advertisers.
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MONEY BAC
IF NOT SATISFACTORY
YOU DECIDE AFTER USING. STARTLING. BUT TRUE!

No More Wash Day
NeW Method of Cleaning Clothes. CLEANS FAMILY WASH IN 30 to SO MINUTES.

Woman's Hardest Work Made Easy. No Rubbing. No Motors. No Chemicals.
NOT R 1.A1 HIND MACHINE

Does in One Operation the Work of Wash Board, Washing Machine and Wash Boiler
See How Simple-DIFFERENT, EASY-Put on any stove, add

water, then soap then clothes-move knob occasionally. In 5 to
8 minutes first batch clean-next batch same way, same water-
'n 30 to 50 minutes family wash clean. No labor, no injury
to clothes. Cleans woolens, flannels, blankets, or colored
clothes, as well as white goods, finest laces, curtains, bed clothes.
Saves time, fuel, labor. Saves money.

EASY WAY in 30 to 50 minutes cleans washing which
before took entire day.

All metal, strong, durable, sanitary, light in weight. Easily used,
cleaned, handled-always ready. Cild or weakly woman can use it.
Saves washday drudgery.

USERS PRAISE THE "EASY WAY"
J. McGee, Tenn., writes:-" One young lady cleaned day's washing in
one hour with easy way-another in 45 minutes." Mrs. T. Bullen,
Canada, writes: "I washed bedding, heavy quilts, curtains, etc.,
without rubbing." Laurette Mitchell, 0., writes:-"Done a big
washing fin 45 minutes-sold 3 already." A. D. Poppleton, N.
Y.,-"Gives perfect satisfaction. Washed bed quilts greasy over-
alls and fine clothes. Greatest thing on earth." F. E. Post, Penna.,writes:-

TWO WEEKS WASHING IN 45 MINUTES
Clothes cleaned "without rubbing." J. H. Barrett, Ark., after

ordering 38 Easy Ways, says: "You have the grandest invention I ever
heard of." J. W. Myers, Ga., says:-"Find check for 12 Easy. Ways.
Greatest Invention to Womanhood, forever abolishing miserable
washday. Sells itself."
AGENTS GETTING RICH R. O. COWAN, N. Y., placed 13 in 6

hours-(profit 639.00). Mrs. J. Brown
sold 10 in 3 days-(profit $30.00). K. J. Blevins, 0., writes:-"Made
7 calls, sold 5 one day."-(profit $15.00). R. H. Latimore, Pa.,
writes: Sold 4 this morning. Never yet turned down." A. G.
Witt, Pa., "Received Easy Way Yesterday; sold 4 today-not out
for orders." Mrs. Gerrish, Mont., ordered sample, then 1 dozen, then
100-(profit over $300.00). Just made one shipment 1000 Easy
Ways to Russian Agent. N. Boucher, Mass., ordered 75 more, says:

Every hbody wants one, best business ever had." A. S. Verrett, La.,
sold 8 in one day.-(profit $24.00).

FREESAMPLE
TO AGENTS WE WANT MANAGERS, AGENTS, MEN

OR WOMEN-home or traveling, all or
part time, to show, take orders and appoint agents. Easy Way new article, not worked
to death. Best seller out. Every family wants one. People glad to see it demonstrated;

buy without being asked and throw away costly wash machines to use it. Only two sales a day means 630.00
a week profit.

Price only 66.00 ready for use. Sent anywhere. Not sold In stores. If Order one for your own use
YOUR MONEY REFUNDED IF NOT SATISFACTORY. Send for free sample offer, special agents' prop-
osition, etc. COSTS NOTHING TO INVESTIGATE. Send name and address, any way, for full description.
Write today.

HARRISON MANUFACTURING COMPANY 284 Harrison Bldg., Cincinnati, 0

A NEW BOOK ON AN IMPORTANT SUBJECT
AT A POPULAR PRICE

PRACTICAL ARMATURE AND MAGNET WINDING
By Henry C. Horlsmann and Viclor H. Tau-dey

is a practical, concise treatise on this important subject. Presents the matter
so simply that it can be readily grasped by those without the benefit of a pre-
vious education along this line.

Explains fully all practical armature windings, with special attention to details. Shows thestudent clearly exactly how the work is done. Includes everything necessary to an intelligentunderstanding. Omits all useless matter. Gives complete information in detail for designingan armature. Especially prepared tables reduce to a minimum the number of calculations re-quired and lessen -the chance of error. Replete with numerous working drawings and diagrams.
This book will enable working electricians to increase their earning power and makes successful experi-ments possible. Invaluable to all as a ready means for the study ofthe armature or for reference.
231 pages-fully illustrated. Handy pocket sire. Bound in full Persian Morocco Leather. Price postpaidonly 51.50. FREE for three paid yearly subscriptions to POPULAR ELECTRICITY.

DON'T FAIL TO OET THIS VALUABLE BOOK
POPULAR ELECTRICITY BOOK DEPT. Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Investigate the
Mail -Order Business

NO STOCKS of Banks, Railroads, Telegraph, Telephone, Street
Railways nor even of the most successful manufac-
turing or mercantile enterprises produce as safe, quick, big

and permanent results as the simple business of selling Groceries,
Dry Goods, Hardware, Furniture, Machinery, Clothing, Boots and
Shoes, etc., etc., on a large scale by mail.

Merchandising
is the money-maker of the age. Of all the money -making depart-
ment stores the MAIL-ORDER DEPARTMENT STORE is the
greatest. Its line comprises everything from a needle to a threshing
machine. It sells everything the people eat, wear and use from the
cradle to the grave. Its field is not limited by city or suburban
limitations but extends to every town of this country and every
country on the globe. It requires less capital to do an unlimited
amount of business than any other mercantile or manufacturing
enterprise. Its expenses-selling or fixed-are less than in any
other business. It's a strictly cash business. It has no losses. It
does not depend on seasons nor local conditions. It is a "hard
times" business. It does not even depend on prosperity.

Its Profits Are Immense
An investment in the Mail -Order business of less than

$40,000.00 yielded over a million dollars in cash in less than six
years. A Mail -Order Stock selling around $20.00 only 3 years
ago now sells at $153.00. Its present earnings are 18% on
its par value of $100.00 and yield 90% to investors atthe opening price.¿o

If you desire a safe and profitable investment o eF41
for surplus funds, we recommend to you a thor- -14c5``. '°`
ough investigation of the Mail -Order Business. <. ' /

Write for full particulars containing complete information.
(5q

St+`oF4

NATIONAL CO-OPERATIVE SOCIETY.
<1'

m,p
1214-1222 W. Madison Street, Chicago. ,ccó go

Authorized Capital Stock $5,000,000-7% First Preferred 0W.. a '
. {°

Stock now selling at $10.00. .n' ó°
4.01.

axeyT f tas h` G'

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A Word About Copy
The right copy is so important that it is

almost a crime to have it written by the
inexperienced.

The right copy is much more than copy
well written. Indeed, some poorly written
copy has proved very good advertising.

But right copy must have knowledge be-
hind it-acquaintance with the goods, ex-
perience in addressing the public and a shrewd
appreciation of selling points.

That is why we have none but trained
men in our copy department.

The right copy must be right from every
angle. So our copy-and indeed all the
vital work for any of our clients-is con-
sidered, discussed and criticised from the
standpoint of each member of our copy
force.

The right copy-according to our creed-
is not necessarily brilliant, but it must state
the facts and state them convincingly-in ás
way that rouses attention and excites the
desire to buy.

When we have succeeded in putting these
qualities into our copy, we don't mind what
the "literary chap" thinks of it.

WM. D. McJUNKIN
Advertising Agency

167 Dearborn Street, Chicago

CALIFORNIA OIL'
PAYING BIG DIVIDENDS

Oil is California's Billion -Dollar Industry. It is now
California's biggest industry. One and a half millions
were paid last month in dividends.

We acted as financial agents for the famous million -
dollar Premier Oil Co. of Coalinga, Calif., which pays
one per cent a month every month and whose stock
now sells above par (around 31.15). Wie offer no stock of
the Premier Oil Co., or any oil company, for sale in this
announcement. We are the largest dealers in California
Oil Stocks in the United States and handle only the
listed Exchange securities. We have clients in every
State of the Union and in many foreign countries. Many
of our clients are earning one, two and three per cent a

month. It costs nothing to learn about the
great California Oil Industry. We publish the
"Weekly Oil Book," out everyMondaymorn-
ing. With special writers, photographers, ex-
perts, etc., we scour all the oil fields for news.
The oil industry in California develops very
rapidly -over night, almost. Every twenty-
four hours brings forth something new-a
gusher, a million -dollar deal, another pipe
line, a new dividend payer, a big contract for
oil, etc. It will pay you to keep in touch
with all this activity.tWe will send you the
"Weekly Oil Book' for six months without
charge or obligation. A postal card request
will bring the "Weekly Oil Book" at once.

Lincoln Mortgage & Loan Co.
180 Wklttel Building

Sea Freideca, Calibrate

622 Citizens Nat'l Bank
Bldg., Los Angeles, Cal.
537 Henry Bldg., Seattle,

PREMIER WELL No.1 Wash. New York Office,
Reflected in Sump Tank Lincoln Stock & Bond
Containing 18,000 Bbla. Co., 948 Marbridge Bldg

' of Oil ready forshipmenf Herald Square.

A COMPLETE

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

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

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

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

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

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

For the next
ninety days we
are making a
special introduc-
tory offer of the
complete set of
four volumes
neatly cased
(regular price
$6.00).

Our special
introductory
price to elec-
trical workers 85.00,
prepaid to any address upon
receipt of price. To all persons
ordering this set by return mail, we
will present, free of charge, our Handy Electrical Dictionary
for the Vest Pocket, bound in red Russia Leather, gold edge,
indexed, 224 pages, illustrated. If the books ordered are not
found entirely satisfactory in every way, they may be returned
and your money will be cheerfully refunded. To electrical
workers already having any of the below enumerated volumes,
we will supply single copies of anyone or more books at $1.50
each, postpaid to any address in the world.

Electrical Wiring and Construction Tables '5: =am,
Modern Electrical Construction 340 pages

173 diagrams

Bead for
de..
eripure
booklet
which
gives
a porting
Hot or
Contents

Modern Wiring Diagrams and Descriptions z10 dies rams

Practical Armature and Magnet Winding gram.

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

Address all Orders to the Publishers

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

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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Sent Prepaid on Free Trial
111=~1~1

SPECIAL WHOLESALE PRICES THIS MONTH

Let me send you
this 17-Jewel Elgin

C. M. Wheeler 12 or 16 Size Thin
Model at our Bed Rock Whole-
sale Price on Approval.

P. S. HARRIS, Pres. HarrIs-Goar Co.
The house that sells more Elgin
Watches than any other firm in
the world.

NO MONEY DOWN
It's the one watch without an equal-the kind you have always admired
-adjusted to Three Positions, Temperature and Isochronism-finely
finished and fitted in a Double Strata Gold Case, Hand Engraved and
GUARANTEED FOR TWENTY-FIVE YEARS.

You Assume No Risk Whatever in dealing with us because before you

$2.00 a Monthbuy or pay one cent we place the
Watch right in your own hands and let it do its own talking and if it suits, you may pay
cash or take advantage of our Easya Payment Plan ranging from $5.00 a month down to

We Ask No Security and No Interest -lust plain honesty among men. Our Elgin Watches are so well known and our CREDIT
PLAN so easy, that no'matter where you live or how small your wages. WE WILL TRUST

YOU, so that you and every honest man and woman can own a high grade Elgin Watch in a beautiful Guaranteed 25 -year Gold Case and wear it
.chile paying for it in such small payments that you never miss the money. WRITE TODAY FOR OUR 1110 FREE WATCH CATALOGUE. It
tells all about our easy credit plan and how we cell Elgin 19 -Jewel B. W. Raymond and 21 and 29 -Jewel Elgin vernal. everywhere on Free

rial without security or one cent deposit. Positively GUARANTEED to pasa any Railroad Inspection.

HARRIS-GOAR CO., 1306 Walnut St., Kansas City, Mo.

A School Within Itself

wuraxto ..

CLDDELAIID ARMATURE
WORKS

There are XX chapters in all, XIX carrying you from the,
fundamental principles of electricity on through the various
branches to a point where the careful student comprehends

the complete designing, care and operation of a dynamo or motor, and I chapter on
electric automobiles, outlining their construction, care and operation, and all about
storage batteries and how to handle them. Each subject is carefully written and to
the point. After a student studies a subject, he is questioned on that subject in such
a manner as to bring clearly to his mind the points he needs to know regarding same.
A DICTIONARY in back of book will enable him to learn the meaning of any elec-
trical word, term or phrase used in this book, as well as hundreds of others in common
use. All required tables necessary in the s udy are in it.

TABLE OF SUBJECTS:
CeiaAptteerr Chapter

1-Wtrttlg. XII-Armature Reaction.
II-Electnc Batteries, Electro Plating. XIII-Sparking.

III-Magnetism. XI V-Winding of Dynamos and Motors
IV-The Magnetic Circuit.) XV-Proper Method of connecting
V-Magnetic Traction. Dynamos and Motors-Self

VI-Magnetic Leakage. Excitation.
WI-Energy in Electric Circuit. XVI-Diseases of Dynamos and Motors,

VIII-Calculation of Size of Wire for their symptoms and how to
Magnetizing Coils. Cure Them.

IX-Calculation of EMF's in Electric XVII-Arc and Incandescent Lamps.
Machines. XVIII-Measuring Instruments.

X-Counter EMF. XIX-Alternating Current.
XI-Hysteresis and Eddy Currents. XX-Automobiles.

A Dictionary of over 1500 Electrical Words, Term* and Phrases, giving a brief meaning of all
which are in common use.

22.00 PER COPY-FIFTH EDITION -24,000 COPIES SOLD
The offer we make of refunding money if book Is not satisfactory upon examination is AN UNUSUAL ONE In connection with the sale of a

book. But we have no fear of its return. Your decision will be what thousands of others have been. Money would not bay it if it could not be
duplicated. We could print testimonial, by the hundreds. Iris best to order and be your own Judge of its merits.

CLEVELAND ARMATURE WORKS, 4730 St. Clair Ave., Cleveland, Ohio.
AAMERICA'S

GREA
atures and Fields

EST REPAIR WOR
Filled

Modern Electrical Construction To °ey, aá ola
able, practical guide for the beginner in electrical construction and the journeyman electri-
cian, showing the latest approved methods of installing work of all kinds to comply with
the safety rules of the National Board of Fire Underwriters. Is also of especial value to elec-
trical inspectors, as it points out many tricks practiced by unscrupulous persons in the trade.

a5o pages, illustrated with over zoo cuts and diagrams. Pock t sizz, bound in :imp leather, gilt embossed. Price, postpaid,
Si.so. FREE for three paid yearly subscriptions to POPULAR ELECTRICITY.

POPULAR ELECTRICITY BOOK DEPARTMENT, CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A Mid -Summer Snap
C By special arrangement with the publishers, we are able to offer
readers Of POPULAR ELECTRICTTY MAGAZINE, for thirty days only, "Con-
versations on Electricity," by Joseph G. Branch, B. S. M. E., at $1.50
a copy-regular price $2.00.

This book will prove a valuable addition to your electrical library.
It is one of the best works published for beginners, and at the same
time contains much of value to advanced students and practical
electrical men.

The author, who is well known as an authority on electricity, pre-
sents the subject in .a clear and elementary way, so as to familiarize
students with the principles of electricity before undertaking to show
the practical application of these principles.

C The work is in dialog form, giving a vivid idea of the subject and
leaving a strong impression on the mind of the reader.

II On account of its steadily increasing use, special attention is paid to
the alternating current.

IT The popularity of the work has led to its publication in German as
well .as English, while editions in other foreign languages are
contemplated.

111 The book contains 282 pages, with io5 illustrations and is hand-
somely bound in green cloth, gold stamped.

II This is the first time it has ever been offered at such a low figure.
Those who appreciate a bargain will avail themselves of this special
offer before it expires. Be sure to use the coupon below.

Illustrated Book Catalogue Free on Request

Popular Electricity Book Department
100 Lake St., CHICAGO, ILL.

Gentlemen: Enclosed find $1.25 for which send me, post-paid, "Conversations on
Electricity," by Joseph G. Branch, in accordance with your special 3o Day Offer.

Name

Address

Town State

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Tale of the Engine that Spins
The steam turbine -generator has brought about a revolution ín power plant practice that many do

not realize. The pictures show some remarkable turbine -plants of the day.

When Watt first made a steam engine
he constructed it with a reciprocating piston
inside of a hollow cylinder. Steam was ad-
mhted first on one side of the piston head and
then on the other, giving the desired recip-
rocatory motion. At first he manipulated
the valves by hand, and it must have
been lively work even with the tea -kettle
prototype of the great prime movers of today.
It wasn't long, however, before the sliding
valve was developed, worked by an eccen-
tric, which did very well for a couple of
centuries, giving way in later years to what
is known as the Corliss valve, which came
into almost universal use outside of railroad
locomotives. But the principle of convert-
ing the energy of the steam into mechanical
motion remained steadfastly the same-
the motion of the moving parts was a back
and forth one.

The reciprocating engines grew and grew
in size, until, about io years ago, when the
monsters of six or eight thousand horse-
power were installed in the plant of the
Manh2ttan Elevated Railway System in
New 't :.rk. They were and are mammoths
of their rind, standing over 5o feet high, to
the top of 1 high-pressure cylinders, and

the low-pressure cylinders, extending out
horizontally, would make good-sized living
rooms. But like the mammoths of glacial
times they represented the last of their race,
as far as the production of great quantities
of power is concerned. A little invader was
entering the field; as little, in comparison
of sizes, as was the Monitor which de-
stroyed the Merrimac, but with a strength
out of all proportion to its stature. This
new -comer was the steam turbine.

You naturally ask what all this has to do
with electricity. This much-the turbine
engine has revolutionized electric central
station operation where great quantities of
electricity__ are generated. Whereas a few
years ago it, was a matter of discussion and
much calculation in the building of a large
plant whether or not to use the new turbine -
generators or turbo -generators, as they are
often called; now they are installed in almost
every instance without question being raised.
Why is this the case? For one reason they
are more efficient than the reciprocating
engine; another, they take up but a small
fraction of the space; third, units of enor-
mously greater power are possible; fourth,
they are cheaper per unit output and more
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USINE DE L'HARRACH PLANT IN ALGIERS, NORTH AFRICA. TURBINE -GENERATORS
OF I,000 KILOWATT (I,340 HORSEPOWER) CAPACITY

easily handled, and besides, will run at a
so per cent overload for many hours without
hurting themselves.

The first steam turbine generator of the
Curtis type, which is the type shown in all
the illustrations, and is made by the General
Electric Company, was of soo kilowatts
capacity (between 600 and 700 horse power).
It was shipped in February, 1903, to the

273

Newport and Fall River Street Railway.,
Newport, R. I. The first s000 kilowatt
(6700 horse power) unit was installed in
Fisk Street Station of the Commonwealth
Edison Company, Chicago, and was put
in commission in October, 1903. This
latter was the first of the " big ones" and the
Fisk Street Station, with its later sister
station at Quarry Street, hold within their
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A GLIMPSE IN THE GENERATING ROOM OF THE UNION ELECTRIC LIGHT AND POWER
COMPANY, ST. LOUIS. THESE MACHINES DEVELOP 5,000 KILOWATTS

'(6,700 HORSE -POWER) EACH

walls almost the complete history of the
development of the Curtis turbo -generator
to date. Beginning with Fisk Street in
1903, and later with Quarry Street, new
units were added every year to the constantly
lengthening stations, which were always
left unfinished at one end to allow the struc-
tures to be pushed out farther and farther
to accommodate new units.

The steam turbine practically began where
the reciprocating engine left off-at 5000
kilowatts. It crept up and up in size-
eight, ten, twelve, fifteen thousand kilowatts,
which is about 20,000 horsepower. Such
are operating today. Within a year units of
thirty thousand horsepower will be turning.
Think of it, the power of thirty thousand
horses equaled by a single engine. The

power of thirty railroad locomotives all
produced in a space not much larger than
a single mogul of our mountain railroad
lines.

After all, what is the Curtis turbo -gen-
erator and how does it behave? Well, to
use a rough analogy, it is not far away in
principle from the ordinary windmill with
which most people are familiar. There is
a cylindrical steel casing something like a
big cheese box. Standing vertically inside
the casing is a shaft on which is mounted
a tier of disks, one above the other and spaced
about their own thickness apart. When
they turn the shaft must turn with them.
These disks extend outward from the shaft
to the casing. Then on the inner side of the
casing is another set of disks extending
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TWO 1,000 KILOWATT (í,340 HORSEPOWER) TURBINES INSTALLED FOR USINE DE LA
GOULETTE, TUNIS, AFRICA.

inwardly, and they dovetail in with the first
set, but are stationary.

On the outer edge of the disks or wheels
which drive the shaft are bolted rows of
curved buckets or blades. They are shaped
something like the curved blades on some
steel windmills. In the stationary disks
under each revolving disk are similar buckets
called guides, which curve in the opposite
direction. Now all these things are enclosed
in the casing and superheated, "dry" steam
at enormous pressure is admitted through
nozzles and impinges with terrific force
against the buckets of the first moving disk,
setting all the disks to spinning. The steam
after it has rushed through the first set of
buckets strikes the guide blades in the sta-

tionary disk following, and these blades being
curved in the opposite direction, the steam
is deflected back into its original line of
motion and strikes the buckets of the next
moving disk. In this way the steam
"worms" its way down through the successive
stages of the turbine, losing pressure and
power with each stage until it is finally ex-
hausted at low pressure into a condenser.

In the mean time the shaft with its movable
disks spins like a huge top at 750 revolutions
a minute.

The shaft of the turbine is vertical and
on its upper end, which extends outside
the turbine casing, it carries the armature
of an electrical generator or dynamo. This
mature spins with a low humming sound
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inside the stationary fields and generates
its thousands of horse -power of electrical
energy.

But the weight of the shaft, and blades,
and armature, many tons, must be borne
in some way. This is done in an ingenious
manner and almost without friction, by
what is known as the step bearing. The
lower end of the shaft stands in a receptacle
and oil is pumped into the latter under high
pressure, sufficient to lift the shaft bodily
and support it on a thin film of oil. There
it spins so easily that the tons of weight may
be turned by a man's hand. Once started
the turbine will spin for hours by its own
momentum, if the load is taken off.

Such in brief is the nature of the steam
turbine generator which, within the last
decade, has quietly usurped the power of
plunging pistons and ponderous fly wheels
in the great modern power plants. Most
of those who read this have heard of the
steam turbine, but comparatively few outside
of engineers and mechanicians realize how
great has been the change. To the popular
mind a power plant means mighty machinery
with fly -wheels and reciprocating parts.
This is not true to conditions in the¡large
plants of today. The pictures here show
to many of us scenes which are new. To
step inside one of these palatial generating
rooms is to be impressed with the almost
total lack of visible motion, yet, notwith-
standing, the very air of these places is
pervaded with a subtle something suggestive
of miglify_forces, and the dull roar bespeaks
the power Hof - a Niagara.

Handling Radium

Because of its great value and also on
account of its chemical action and its power
to produce ulcerated wounds hard to heal,
the traffic in radium is confined to scienti..c
institutions and physicists. In Austria ra-
dium is certified and guaranteed by the
Vienna University and is sold and handled
in what is called a radium cell, a case of
nickeled brass in two parts which screw to-
gether. The bottom of the case is run full
of lead in which a square hole is made and
in this hole is placed the radium. Over the
top is laid a mica plate so that it is not
necessary to open the cell entirely to use
the radium ray, which is unaffected by the
mica cover, but does not readily penetrate
the lead.

Fireworks in Arc Lampa

The reason the long green tubes which we
call mercury vapor lamps are being intro-
duced more and more into shops and draft-
ing rooms is because of their high efficiency
and their distributing the lighting surface
of the illuminant so as almost to do away
with shadows. The reason they are not
adapted for more general uses lies in the
strongly green coloring which characterizes
the mercury arc and which vitiates any red
tints in objects viewed by this light. It
gives to flesh tints that ghastly hue which
even in a lesser degree has been so objec-
tionable in Welsbach gas mantles.

Nevertheless the mercurial lamps have
been introduced in spite of their obnoxious
coloring and if this could be offset by adding
a decided red from some other source of
light, the combination should be more widely
useful. Attempts to do this by combining
tungsten lamps with the mercury vapor
units have already shown fair results, but
the green really needs a stronger red to
balance it than can be expected of the tung-
sten lamp when run at high efficiency. It is
as if on the Fourth of July a neighbor per-
sisted in lighting the house fronts with a
greenish Bengal light, in which case we would
need not a white light but a "red fire" to
offset it.

Now one of the elements commonly used
in the red Bengal lights is lithium, which
gives a pleasing red tint to a flame, hence
if this could be burnt in the mercury vapor
tube it might serve the purpose. Realizing
this, that most versatile of our Americanized
electrical inventors, Mr. Steinmetz, has de-
vised an arc lamp which is double ended in
color, having a mercurial green at one end
of the arc and the lithiated red at the other
end. To accomplish this he uses mercury
for the lower terminal of his arc lamp, while
the upper terminal is a carbon impregnated
with a salt of lithium. In other words, he
tinges the arc of a lamp with red and green
fireworks blending with each other into a
color effect which is said to be very pleasing
in its results.

Owing to the difficulty of getting glass to
stand the intense heat of an arc confined in
so small a sealed chamber as is needed for
the mercurial arc, the new bicolor lamp has
not yet been placed on the market but its
practical development will be awaited with
much interest.



The Future of Electrical Agriculture
By FREDERIC LEES

Use of electricity in plant growing is no
new thing. Numerous experiments have
been made in all parts of the world, and
often with remarkable results. Yet these
do not appear to have made any lasting im-
pression on agriculturists. Why so ? Is it

THE LATE PROFESSOR LEMSTROM

that practical difficulties stand in the way
of an economical application of electricity
to agriculture? Though the argument may
hold good in some cases, I do not think that
it does in all, and I hold with Professor
Daniel Berthelot, of the Meudon experi-
mental station, near Paris, that electricity,
if properly applied, may be found of the very
greatest utility in the raising of certain
produce, and at no great cost to the pro-
ducer.

But before giving a description of Professor
Berthelot's recent experiments, let me briefly
touch upon the various methods which have
been employed in electroculture. One class
comprises methods which utilize atmos-

pheric electricity. The apparatus consists
of a sort of lightning rod, supported by a
pole in the center of the field, and connected
with a network of subterranean wires. F.
Paulin's géomagnétifére was of this type.
Its use showed rather remarkable results.
In a case of a field of spinach, there was an
increase from 43.3 pounds to 53.6 pounds
for every 57.8 square feet, and at a cost for
installation of only about $8 for 2.47 acres.
The use of underground wires, however,
presents difficulties and the system can
hardly be recommended to the practical
farmer.

Another group of experimenters have
utilized dynamic electricity-in other words,

THE LATE MARCELIN BERTFIELOT

an electric current produced by plates of
zinc and copper placed in the ground and
connected by metallic conductors, insulated
or not.
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A third group have used electric machines,
and among these investigators was the late
Professor S. Lemstriim, of Helsingfors
University. After many years of experi-
mental work, he came to the conclusion that
in a large number of cases crops grown in
an electrified atmosphere are far above the
average both in quality and quantity. Dur-
ing the years 1902 and 1903 he had experi-
mental fields in England, in connection with
Durham College of Science, in Germany,
near Breslau, and at Alvidaberg, in Sweden,
where he grew many plants under electric
treatment. Strawberries in electrified fields

stretched across the field a little above the
surface; and this was then connected with
an electrical machine placed in a shed at
some distance. The high potential current
charged the net and exercised its action on
the growing plants, in a form known as a
static or brush discharge; to use a rather far
fetched analogy it was like "spraying" the
plants with electricity. As the seeds sprouted
and the little plants began to grow, the net
was raised, as on no account must it touch
them. But this raising of the net, said
LemstrSm, need not be done more than
once or twice during the summer.

GENERAL VIEW OF THE GARDENS OF MEUDON

showed an increase of so to 128 per cent
over those grown in ordinary fields; corn
showed an increase of 35 to 4o per cent;
potatoes 20 per cent; beets 26 per cent and
so on.

It must be remembered, too, that in many
of these cases the treatment was merely ten-
tative, so that even better results are pos-
sible. In fact, Professor LemstrSm con-
tended that if his method were rigorously
carried out an average increase of 45 per
cent over the normal for all crops grown on
land of ordinary fertility might be expected.

The electric current he applied in the fol-
lowing way: A wire net was first of all

On wet days the electrical machine was
stopped, for through the damp the wire net
lost its charge directly. He also found that
it was injurious to the crops to work the
machine when the sun was shining brilliantly.
The probable reasons for this electric in-
fluence are as follows: In the first place
the positive current passing from the points
of the wire net to the earth causes the pro-
duction of ozone and nitric compounds
which are beneficial to the plant. Secondly,
the negative electricity passing up from the
earth to the points of the net tends to draw
up with it through the plant the sap from
the root, and thus increased circulation of
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the juices gives
increased energy
of growth. As
to ,the cost of
Professor Lem-
stróm's appara-
tus, this was
rather high, but
he showed that
the results jus-
tified it. "It
appears to me
without doubt,"
he said, " that

TOWER OF MARCEL1N
BERTHELOT

my experiments have led to
results of the greatest practi-
cal importance, for the cost
is small in comparison with
the advantages."

The method of growing plants under
electric influence employed by Professor
Daniel Berthelot is quite different from any of
the three systems described above. It is
that invented by his father, the late Marcelin
Berthelot, the great scientist who started the
Meudon experimental station and built
there the 90 -foot tower which still bears his

name. Berthelot pointed out in one of his
epoch-making works that the use of electric
machines might exercise an invigoration in-
fluence on certain plants and might bear
some resemblance to the action of atmos-
pheric electricity in stormy weather, but it
was far from resembling the normal action
of the free electricity of the air. He pre-
ferred, therefore, to note the growth of plants
placed merely within an " electric field "-
that is not actually in contact with a current.
He was anxious to learn the fundamentál
truths that underlie plant growth; not to
rr.lke hap -hazard experiments with the ob-

PROFESSOR DANIEL BERTHELOT OBSERVING
OF HIS EXPERIMENTS

THE RESULTS

ject of proving to the farmer that he might
increase his crops by the use of electricity
but to discover some of those secrets of Na-
ture upon which all true progress must be
based. After sixteen years of work at Meudon
he did actually find out some of these
secrets. He discovered, for instance, that
certain microbes at the roots of leguminous
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ROOM AT THE TOP OF BERTHELOT

plants exercised a beneficial influence on
their growth, and also that the natural elec-
tricity of the air invariably lent its aid.
Plants placed at the top of his tower, where
as he termed it, the potential electricity of
the air was higher, thrived better than those
grown at its base. Here was the explana -

TOWER

tion of the indefinite fer-
tility of mountain fields,
such as those in the Au-
vergne-fields that never
receive any fertilizer and
yet are better producers
than those in the valleys
below.

Working on these lines,
Professor Daniel Berthelot,
who has been appointed
by the French Govern-
ment to continue his
father's work, studies the
growth of plants placed
within an "electric field."
A wire net is suspended
over the plant and con-
nected with one of the poles
of the electrical source, the
other pole being in com-

munication with the earth in which it is
grown. Side by side with each experi-
mental pot or field, he has a plant or
plants, growing without the aid of elec-
tricity, so that he can note the relative
progress made by each. The results which
he has obtained confirm those of his father

ELECTRIC STATION AT MEUDON WHICH SUPPLIES POWER
FOR THE PLANT EXPERIMENTS
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TURNIPS GROWN WITH AND WITHOUT ELECTRICITY

-nay, they enable him to go further than
did Marcelin Berthelot, since he has no
hesitation in declaring that market gardeners
could profitably adopt the method he has
employed in a small way at Meudon. Peas
grown in an electric field are in pod before
others grown under ordinary conditions have
done flowering, and the same is the case
with French beans and other leguminous
plants. Gardeners whose
establishments are near
electric stations or electric
tramways could easily make
an arrangement for con-
necting the insulated wire
netting suspended over
their plants with the com-
panies' overhead wires.
Electric companies could
make but a mere nominal
charge for this privilege,
which entails no appreci-
able expenditure of current.
The only real cost, there-
fore, would be that oc-
casioned by the metallic
net and its placing in posi-
tion. But wire netting is
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not at all costly. As to insulators, all that is
needed is a number of jam -pots and posts.
With this inexpensive outfit and permission to
attach a wire to a neighboring .conductor of
electric current, gardeners could get their early
vegetables to market long before less enter-
prising competitors. Of this M. Daniel
Berthelot is convinced, and the result of his
experiments proves that he is right.

FRENCH BEANS GROWING WITH AND WITHOUT ELECTRICITY



Current From-Where?
BY EDGAR FRANKLIN

CHAPTER VII.
DOOM SEALED

There followed a period of days-days
that ran into weeks. And it was a period
quite as exasperating, quite as unusual,
as several other periods had been, in the
early days of the Bronton Electric Company.

Race was gone. As regarded complete
certainties, that was about all that Dunbar
and Carey could figure upon.

He had risked his neck by jumping to the
coupling block of a rear platform, and he
had climbed aboard apparently sound of
limb-and wheethe ensuing dust cloud had
taken him Heaven alone knew.

Not that there had been no word from
Race; so keen a business man could hardly
have neglected sending back tidings of
himself. Therefore, on the morning after
his disappearance, a telegram had reached
the office. It announced merely:

"No time to write.
RACE."

And with the oddly uniform way that
unfortunate happenings had occurred in
the neighborhood of the railroad station, the
sheet bore only the date of sending-and not
the location.

Dunbar and his uncle studied it long and
carefully. In the end, they knew as much
as at the beginning. Race, indeed, had
seemed slightly pressed for time at his last
appearance; evidently business was keeping
up quite as briskly-and Mr. Carey hazarded
the opinion that his nephew's partner had
gone mad and was confined somewhere
with or without his three thousand dollars.

As regarded the apparently deliberate
omission of the telegraph operator, they
agreed that investigation would be worse
than useless. They might be supposed to
know the whereabouts of their own presi-
dent; and advertising their ignorance would
hardly help things. For the message itself,
they gave over speculation after a little. It
might have some subtle meaning which they
were supposed to interpret; it might be a
plain statement of fact; it might be anything
else.

So that, their future wholly in the dark,
Mr. Dunbar and Mr. Carey gave their
splendid imitation of two optimistic, cldse-
mouthed men attending strictly to business
-business with which they were wholly con-
tent-business which made them smile with
compassionate tolerance, when one or an-
other citizen of Bronton hinted that maybe
they wouldn't be ready on time, eh ?

It was in the second week that Dunbar
sat staring gloomily at an electrical magazine
for want of better occupation that Mr. Carey
looked up from his newspaper and said:

"William ?"
"Eh?" The nephew turned to him.
"I-" Mr. Carey avoided his eye;

and then he snapped his fingers and said
merely: "Bosh !"

"What is it?"
The elder man ceased gnawing on his

moustache.
"Well, it's just this," he confessed, "if

any other man but Bob Race had exhausted
our bank account and disappeared in that
fashion, I should say that he'd grabbed what
he could and made the best of a bad job-
for himself."

Mr. Dunbar sat up with much energy.
"See here, uncle," he said. "Did you

ever know Bob Race to do one crooked act
in all his life?"

"I never did, William, but-"
"There are no buts about it. If Bob

isn't doing what's best for the concern, he's
gone crazy fretting over this infernal busi-
ness and landed in an asylum somewhere.
If you haven't confidence enough-"

"I have confidence enough to have put
ten thousand dollars in cash in the bank-
all of which he can draw from anywhere if
he happens to have a blank check with him,"
Carey suggested quietly.

"Well, of course you have! And now-"
The telephone bell tinkled-rather start-

lingly, too, for the telephone had . not over-
worked itself lately. Dunbar answered
hurriedly-and when he hung up the re-
ceiver it was with rather an ugly look.
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"Baker!" he announced. "He says there's
freight for us down there. I asked him
what it was and he said to come down and
see for ourselves-and rung off."

Carey smiled faintly.
"Is there anything-er-pressing to pre-

vent our taking a stroll in that direction?"
he asked.

Their sole piece of mail that day-a cata-
log delineating styles of portable electric
lamps-offered no hindrance. They locked
the office and walked stationward, silently,
until Mr. Carey murmured:

"What do you suppose it is?"
"Some of the little odds and ends we've

been waiting for," said Dunbar, bitterly.
"The engines are off in Tahiti now."

Another five minutes, though, and he
quickened. That mass of stuff by the
freight shed was no mere collection of "little
odds and ends."

He hustled forward his uncle; he crossed
the tracks and vaulted to the platform
while the elder man sought a less energetic
way of reaching it. And when Mr. Carey
came up he was staring mociily at as bat-
tered a collection of freight packages as
could remain undesired.

Mr. Carey reached him with:
"Anything broken?"
Dunbar's finger pointed downward.
"There's a cylinder that's felt a sledge

hammer since it started on its travels," he
said tersely. "There's a crank -shaft that
might do to prop up a fence-it's no good
for anything else in its present shape-there
is a crank, too, that's worth-well, whatever
junk steel is worth."

"Out of commission?"
"Up here, away from anything in the way

of a big machine -shop, they are absolutely
out of commission."

"Any hope of having them put into shape
on time, if I buy coal for the station?"
Carey demanded with rising anger.

A curious calm had come over Dunbar.
"Not the slightest," he said quietly.

"These engines were built to specification for
somebody else-they happened to fit into
our plans by the wildest kind of luck. The
things we should have to replace, would
have to be made to order. Uncle, it is
absolutely all up now."

"Well, I-" Carey began fiercely.
Heavy steps behind caused them to turn

abruptly.
It was Mr. Bowers-Mr. Bowers, who

had not taken his wonted interest in their
affairs of late. And Mr. Bowers said
heartily:

"Well, where have you fellows been late-
ly?' I stopped at the office yesterday-'

His eyes opened as they fell upon the
engines.

"Hello! Got 'em at last, did you?"
He stepped forward. "Why-say! This
here's busted, Dunbar!"

Mr. Race, in all probability, would have
descended upon' the heavy gentleman and
annihilated him. Dunbar, quiet always,
almost apathetic under the last blow,
answered:

"It is damaged-yes."
"Nothin' you can't fix up, is it?" said

Bowers, solicitously.
Something in Dunbar's eye stopped him.

Mr. Bowers' countenance took on an ex-
pression of child -like wonder.

"Good Lord! Don't look at me as if
I did it!" he laughed. And then, as op-
pressive silence continued, Bowers hands
went into his pockets, and he said: "Why
the dickens didn't you sell out to me when
I offered to buy you ?"

Dunbar did not answer.
"It was your only hope." Mr. Bowers

pursued. "I dunno what a hoodoo is, but
there's one around you folks somewhere
or other."

"There is unquestionably a hoodoo!"
Carey began forcefully. "And when it
comes time to put a name on that hoodoo-"

Bowers stared at him wonderingly; and
just here Dunbar gave further evidence of
his tremendous business acumen-for he
had accepted the fight as lost and he was
considering what possible raise Bowers
might make in his offer; and he said:

"If you'll bid a reasonable figure on our
plant, Mr. Bowers, it is-"

Bowers started. And his eyes narrowed
down to a sly slit as he smiled.

"Reasonable? Good Lord! Wasn't fif-
teen thousand dollars reasonable? I ex-
pected to get a couple of good Corliss en-
gines at that, that I'd use some time or
other. This here stuff's junk."

"Bowers!" burst in Mr. Carey. "Before
this concern would consider selling out to
you, we'd tear down every pole and wire in
the city and throw it away! We'd-"

"Hold on!" The other faced him quick-
ly. "Pardon me, but I ain't talking to you.
I'm talking t' Dunbar. Them two fellers
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have their money in it-not you, yet." He
turned back to Dunbar. "I've been think-
ing it over," he said, flatly. "T'aint worth
fifteen thousand to me, son. It was only a
kind of charitable spasm, that was. All
the same, rather than see you two stranded
for money for a new start somewhere else,
I'll give you ten thousand cash for every-
thing as it stands and take a chance."

"Well-" Dunbar muttered.
"We will do nothing of the sort!" Carey

exploded. "Don't imagine for a moment,
Bowers, that your whole scheme isn't known
to us-that you're planning to light the city
with our plant-that-"

Mr. Bowers' voice was the heavier, for it
drowned Carey as he said:

"I guess you think you know what you're
talking about, Mr. Carey. I'm sure I
don't. Mr. Dunbar, listen here. Your-
your uncle's excited about something, I
s'pose. But I'm sayin' to you that that
offer holds good till noon tomorrow and no
more! Ten thousand cold money-coon.'"
ended Mr. Bowers as he turned and walked
abruptly away.

All but frothing, Carey watched him step
into his brilliant red automobile at the far
end of the platform and whirr gaily up the
grade to the city. Then he turned on
Dunbar with:

"William, you're a magnificent electri-
cian, but-but when I see a member of my
own family with as little business inhim-"

"It seems to me that I've got pretty good
business sense in this," Dunbar replied,
with a rather injured stare. "We're licked.
We know we're licked. Ten thousand dol-
lars is better than no dollars."

"But why run up a White flag like that
before you're absolutely forced to?"

"Would you rather have ten thousand
dollars in your pocket tomorrow afternoon,
or no dollars," Dunbar inquired, gloomily.

"I-" Mr. Carey seemed to wilt. "Good
God! I don't know!" he gasped.

"And what's more, if we'd been able to
finance a fresh plant and coal and all, as
Keller suggested-" Dunbar began, with
more force.

Now, between Bronton's wealthy man and
his nephew there seemed to be an opening
for an unpleasant discussion, as concerned
the risking of large sums, the value of sport-
ing blood and the wisdom of collecting what
fragments of currency were in sight.

It was the ripest kind of time to interrupt
a conversation-and the interruption came
mercifully. Down track, a long, shrill
whistle announced the coming of a locomo-
tive-and both men started.

"Nothing due this time of day, is there?"
Carey exclaimed.

"Not unless they've put a new train in the
schedule," said his nephew.

Curiously, he peered down the cut to the
curve. The steady rumble of a fast train
climbing the grade grew louder. A locomo-
tive poked her nose around and headed for
them in a cloud of black smoke; and vaguely
they saw the shape of a box car-a shabby
passenger coach-another box car, trailing
behind.

And then the indistinct figure which had
clambered down to the steps of the engine,
took a wild leap to the platform before them
and:

"How d'ye do?" said Mr. Race!
The pair stood petrified! From the pas-

senger coach, as it stopped, there tumbled
forth a stream of roughly -clad men-Italians
at the first glance. Not two or three, but
fen-twenty-thirty, came pouring out, star-
ing about and chattering. The door of the
forward box -car opened, and an even less
wholesome looking pair of laborers emerged;
and Race said softly:

"See the two tough ones? They used to
work for a man named Pinkerton."

"Bob! Is-is it-" Dunbar was able
to stammer.

"My garden party! Look 'em over!"
Race chuckled excitedly. "Come in here,
you!"

He seized Dunbar's arm and propelled
him into the shadow of the freight -car.

And a full minute later, when Mr. Carey
had blinked his way to a realization that
something extraordinarily odd and mysteri-
ous had happened, he heard his nephew's
voice, coming squeakily, in a thunderstruck:

"Gee Whizz!"

CHAPTER VIII.
LIGHT ON THE MATTER

Little Bronton forgot herself that night.
For probably the first time in its

history the town was wide awake after
eleven o'clock, on the night of June thirtieth.
People walked the streets in crowds, stores
were open, watches were consulted every
second.
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Mr. Isaac Berg, strolling on the pavement
before his department store, encountered
Freel, the big hardware man, and for a
time they stood chatting animatedly.

"Funny, ain't it?" Freel was saying.
"The whole blamed town's excited, and
they don't one of 'em know what's going to
happen."

"Some of them do," said Berg, wisely.
"Ain't a sign of life over at their office

office, when I went with my tomorrow's
advertising, I asked 'em what was going to
come off tonight-and all they said was that
their paper was coming off the presses about
three in the morning, if it didn't set fire to
the place."

Mr. Freel nodded.
"They're a funny bunch, them electric

chaps. Everybody in town's been saying
they couldn't get started no way-they'd lose

FOR A TIME RACE STUDIED HIS MEDICAL ADVISER

either," pursued Free!. "I ain't seen any-
one but old Carey go in there in two weeks,
and he only stops about fifteen minutes
and then hustles off. I wonder if they are
doing anything?"

Berg cleared his throat importantly.
"They've put every lamp in its place," he

stated. "I got Mr. Race's positive assur-
ance this morning, when they stuck tungsten
lamps all over my place, that all I had to do
was wait for twelve tonight. He wouldn't
tell me no more Then, up to the Herald

their charter an' everything else-an' they
go right ahead just the same."

"But the funny part is what the dickens
they've been doing. Nobody knows! Here
this Race goes out of town and nobody
knows where he's gone; then he comes back
with a freight train and a lot of machinery
and Dagoes; and they march the Dagoes
and the machinery into the power -house --
and that's all. Nobody's seen anything
more of 'em since. No Sir! they just
seemed to vanish utterly."
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"And you can't even get on old Carey's
property," Freel pursued. "They've put
signs everywhere. You can't get in sight
of the place without somebody coming and
chasing you off.'

"Well, I tell you one thing?" escaped
Berg. "I give it to the Herald for news,
so you needn't say it to anyone. Two days
ago, I got so curious, I sent my Moe down
at night, to see if he could get & chance to
look in the power -house. Well, he got
there and he got chased off, but he also got
a look inside."

"Yeah?" Freel grew curious,
"There wasn't a thing inside but mat-

tresses and a lot of dirty clothes hanging
around."

Mr. Freel straightened up.
"Well, I don't believe they're working

their Dagoes nowhere. They ain't bought
so much as a pair of pincers from me in
two weeks-and I've the only full line o'
hardware in town."

"It's a mystery," Mr. Berg announced,
thrillingly.

* * *
At about the same time, Mr. Robert Race

lying stretched couch, with
light blanket, .over " hith, while young Dr.
Morton lounged unprofessionally in a big
arm -chair and ,smoked.

"I'm going to s get up now," announced
Mr. RIcei;calmjy.

"Yóu are nbt, ' Dr. Morton replied, quite
as calmly.

"Thomas, were it not for your value to
the community, I should arise and dis-
member you," said the president of the elec-
tric company. "I've slept from nine this
morning till ten tonight. Now I'm dressed
and going "

"You are dressed, only because I chose
to humor you, Robert," said the physician,
cheerfully. "You are an all-; man-
nerves, body and all. You're ping to
stay in bed about one month, I think."

"But tonight, you-" Race cried.
"Be calm, please," said the doctor,- as he

shifted his cigar. "Otherwise, I shall drive
a hypodermic spike through your epidermis
and watch you sleep till the middle of next
week . ." He paused in contem-
plation of the cigar. Then he eyed Mr.
Race with a mysterious smile, and a sig-
nificant one, too. "And tonight, as you
were say:..g?" he murmured. " Just what
is going to happen tonight? Everyone seems

so interested and expectant, and yet no one
knows. Um."

For a time Mr. Race studied his medical
adviser, with a keen, calculating eye.

"Do I infer from this that you are inor-
dinately curious?" he asked.

"It is always a satisfaction to get a whack
at big news before anyone else hears of it,"
said the, doctor, airily. .

"Anckdo I further infer that, if I put you
wise to some of the mystery, I get up at half
past eleven and go down to the Square?"

Morton pursed his lips and smiled.
"If there is anything to justify such a

course, it is possible that we may come to
some agreement by which we can walk to-
gether to the Square and back, about that
time." And he added earnestly: "But if
we do, Bob, you'll agree to come straight back
and go to bed and stay there?"

"Done!" sighed Mr. Race, as he stretched
his weary legs.

"It is now nineteen minutes past," sug-
gested the doctor.

"Well, you know we were pretty nearly
put out of business-no coal, no engines,
nothing but some smashed dynamo stuff ?"

"I know it is," snarled the president.
"Well, here's something that isn't town talk.
You know where our power -house stands-
tight up against the base of the hills?"

" Yes."
"Ever been up those hills?"
"No," admitted Morton.
"Did you ever hear of anyone going up

them? No? Well, I never did either.
As a matter of fact, I doubt if they've ever
been thoroughly explored, because the
going's worse than Hades and there's
nothing to go after. Anyway, that's neither
here nor there. The main thing is, I went
there! I went there to walk off a grouch!"

"Ah? Well, now cut out the landscape
dissertation and get arouñd-"

"Dry up!" said Mr. Race. "I went
there because I wanted to find a locality
big enough and tough enough to stand what
I had to say out loud. I climbed straight
up that first rise; then I meandered over
rocks, boulders, snakes, tree -stumps and
so on till I began to climb the second high
spot-the pig, almost perpendicular rise
that goes up to the high level beyond. Then
I sat down, because I'd walked about four
miles to get one mile away from town and I
was sort of tired."

C
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"Go on." said the doctor.
"I did not get up. I just sat there, and

it was mighty still. It was so still that after
a minute or two I began to imagine that I
heard a roaring sound, somewhere in the
distance. Then it got to be so strong an
impression that I tried to get up-and-"

Mr. Race sat up and his face shone with
the memory.

"Tom," he said, "I'll bet there wasn't a
worse scared man in the whole United
States.""Why?"

Because instead of getting up, my two
feet went straight through the ground and
I dropped into a cold, wet, pitch-black hole
-and that roaring, all of a sudden, sounded
like a train going full speed! Well, it was
about two minutes before I was steady
enough to light a match."

"Going down all the time?" queried the
doctor.

"I ceased going down after dropping about
nine feet, and I landed on the soles of my
shoes at that." responded Mr. Race. "I
got the match lit and there was nothing in
the immediate foreground but empty, wet,
rocky blackness-and that infernal roaring
was off in the blackness, too.

"Well, I haven't any more spunk than
I need, but that roar didn't scare me a little
bit. Instead, it began to tingle through me.
I had the little flash -lamp we use in tinker-
ing the machine, and I lit that up-and there
was still more blackness ahead, so I walked
on."

"Is your head hot?" asked Morton, not
altogether in jest.

"And I kept on walking ahead for close
to three hundred feet, and the old cave grew
higher and wider and wetter and more slimy
at every step, until at last I came to a little
corner and turned it. And there it was! I''

"What?"
"A grand old foaming, roaring waterfall,

fifty feet high if it was an inch, and pouring
about a billion gallons a second down into
the Bottomless Pit-which I'd missed step-
ping into by about one yard! It may possi-
bly have been slightly less than a billion,"
conceded Mr. Race.

"Water -power!" gasped Morton.
"Great and astute physician, you have

grasped it!" grinned the electrical man.
"Well, I started to climb up the rocks be-
side the fall and I made the top at last.
There's an underground pond in the middle

of that hill, so beautifully big that, without
a boat, we haven't yet explored the other
end-and you can't hear the water coming
in. That's all."

Mr. Race rose.
"But-"
"Why, that's all there is to it. I don't

know much about using water falls, but I
wasn't taking any chances. I wanted to get
the afternoon train so as to make Chicago next
day. Therefore, I merely grabbed the plans
of the whole works, hit the trail for the East
and left without a soul knowing where I'd
been or what I'd seen. I thought that what
had been undiscovered so long might as
well stay undiscovered a little longer.

" I've been wandering as far as New York,"
pursued, Mr. Race, as he arose and found a
collar. "I've been tripping it around Penn-
sylvania, too, and freshened up my memory
of Chicago and a few other places. I just
headed straight for the best maker of water
turbines I could find-laid the whole propo-
sition before them-and had what I wanted
hustled into shape. I got a new armature
in place of the one we smashed. I bought
in everything everybody could suggest as
being necessary. labor and every-
thing else along and marched the whole col-
lection into our supposed central station-
and nobody's seen 'em since!"

"I know that! How-"
"You see, about the handiest way of

starting uphill was directly behind the shan-
ty-and if you'll observe closely, you will
note that you can't see the rear of that place
without getting pretty close: Nobody got
pretty close. And the merciful undergrowth
did the rest-bushes and saplings are thicker
than blazes on that hill."

He began jerking his tie into shape.
"Not that it hasn't been the devil's own

job," he murmured. "We've had every
man -jack going as many hours out of the
twenty-four as he could stand, and they're
mostly all closer to the grave than I am now.
But it's done!" he yelled joyfully, as he
turned on the doctor with the last jerk.
"They've got a turbine outfit up there that
actually isn't on the market yet. They've
got a lot of the cavern cut away on top and
electricity lighting the rest of it at this minute!"

"But why all the mystery?"
Mr. Race sat down.
"For one thing, we were sick of unfore-

seen accidents happening to everything we
owned. For another, I believe, the State

c
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control of water -power rights is still all up
in the air. You see, as nearly as we can
figure it, all this blessing comes from Lake
Barton, thirty miles up in the hills-she's
fed by springs, she's never low nor high and
nobody has ever found her outlet, or wanted
to, I guess. Anyway, the water we're
using is on Carey's property-and it un-
doubtedly ends up down Thornton way,
where the subterranean stream has been
pouring into the big river since the memory of
man hereabouts began . . . And now
Bill and his uncle are up in the new central
station and our working force, with a few
additions we have made by accidents, and
I'm down here to watch the effect."

"Well, you'll have darned small chance
to watch the effect," said the doctor, as he
noted the rather unsteady gait of his pa-
tient. "You'll be back in bed by quarter
past twelve, if I have to stun you and haul
you back."

Mr. Race had donned his coat and hat and,
with some lingering professional doubts,
Morton accompanied him to the street,
silently giving him credit for remarkable
self-control of the excitement which must be
within him. Mr. Race, who had reached a
point of weariness where an earthquake
could hardly rouse his enthusiasm, led the
way slowly down toward le Square.

People stared at him as he approached
and chattered when he had passed. Some
tried to speak to him; Mr. Race passed on.
He chanced to be looking for someone-and
surely enough, with one arm in a sling, Mr.
Bowers was standing in the dark doorway
of his little office building.

With Morton, Race slipped gently out
of the crowd and gained his side with a
polite:

" Good evening."
"What the hell do you-"
"Now, my dear sir," smiled the president

of the electric company, "don't be impolite,be--"
"You-"
"Because you're not in a position 'to be

impolite," Race went on, his voice fairly
vibrating with glee. "I hope your arm is
setting nicely? You know, I supposed,
with everyone else, that you'd broken it
when your automobile back-fired-until my
man Ryan reported that he had smashed
it with a club when you drew a pistol on him
in your efforts to wander around Mr. Carey's
property that night, two weeks ago, or so?"

A stifled roar escaped Bowers.
"You came to look for the half dozen

friends you'd sent up our hill before-the
ones that never came back, eh ? I'll tell
you where they are. We caught each one
and put him to work, without pay. They
won't make any trouble for us; in fact,
they've been good enough to sign affidavits,
regarding the reason for their visit to us.
In the name of the company, I thank you for
their help."

Mr. Race bowed. Bowers took a step
forward, growling wildly:

"I-don't know-I-your damned char-
ter calls for a plant run by steam on the
spot where-"

"Well, now, I don't believe there's going
to be one bit of trouble about that," Race
purred on, genially. "You see, I've had a
couple of really capable detectives working
around here lately-probably Bronton's
first. And they have done excellent work.
Why, Wilkes, down at the Junction, was
arrested about supper time-they took Mr.
Baker into custody an hour or so ago-
they've got sworn statements from about
two dozen other people, as to your dealings
with them-and none of them are likely to
run away from the witness chair now,
anyway. You know, it's bad policy to
bribe people, Bowers. The kind of people
you can bribe are the kind that'll turn on
you when they're caught."

Mr. Bowers, incapable of speech, was
breathing hard.

"And that applies to the esteemed Mayor
and his Board of Aldermen, too." sighed
Race. "You haven't seen Schwartz lately,
have you? That's because we scared a
confession out of him-and he's been in his
sub -cellar ever since, I think. Why, we even
got up enough energy to convince the
Mayor's clerk that his only right course
would be to get at the new charter you
actually had down in writing, mulcting the
whole town for their current, make a copy
of it and swear to it!"

Bowers was leaning limply against the
wall; shot and shell were coming in a tor-
rent that staggered him.

"I wouldn't leave town if I were you,"
Race smiled. "There's a man watching
you now-"

"Race, for the love o' God, what'll ye
take in money to keep it quiet?" wheezed
from the dazed man. "Take everythingI've-"
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"It can't be kept quiet now," said Race,
gravely. "Electricity makes big changes
in a town. This town needed an airing.
Tomorrow morning's Herald, Mr. Bowers,
will contain the whole story, from our
broken armature to your broken arm-and
you can't get into the office, because there's
a policeman at each door." He caught
Bowers, as he tottered, and straightened
him up. "You didn't know it, but you've
done a good job," he said. "Crooked
politics and corruption in this town have
been electrocuted."

And he stepped to the sidewalk, with
Morton fairly gasping for breath.

"Is it-true?" he managed to say.
"As true as gospel-and every word in

the Herald will be supported by affidavits,"
Race said grimly.

"But what in Heaven's name-"
Morton's words were cut short.
From the buzzing, humming crowds a

sudden, frenzied shouting went up. Hats

were hurled into the air-men roared cheers-
-windows went up-and Bronton had sud-
denly gone mad.

For the whole Square was blazing with
arc -lamps. Houses were illuminated as if
by magic fire. Shop window after shop
window flared out into brilliancy. Dusky,
shaded, half -lit streets glowed with streaming
white light, bringing out in a single second the
whole dancing, cheering throng. In the
center of the Square, with a circle of arc -
lamps above them, the quietly imported
brass band, blared out with "Hail The Con-
quering Hero Comes!"

But the conquering hero did not come.
Instead, as the big clock boomed out its
first stroke, Race leaned rather weakly on
Dr. Morton and drew him into the shadow.

"It's twelve o'clock, Tom," he said, with
a weary unconcern that was far from affec-
tation. "Take me home to bed. We can
see this any time-now."

(The End.)

FOR THE ABSTRACTED ELEVATOR PASSENGER

In a ce;-tain 1z -story office building in
Chicago equipped with seven passenger el-
evators each car makes an average of 250
round -trips per day and i6 stops per trip or
an average of
4000 stops in
a day. A re-
cord shows
that these sev-
en elevators
carry 33,E
passengers in
this time or
4700 passen-
gers per car.
During this
time the op-
erator finds
many persons
so absorbed
in thought or
conversation
that his "step
up, please"
or "down, please" goes unheeded. To stop
his car just at the floor level every time is not
possible and for a mis -step or fall he is often
blamed.

An estimated average of two elevator ac-
cidents occur every day in the year with

nine out of ten due to careless passengers.
To make the passenger "see" where he is
stepping and also to aid the operator in
stopping at the floor level the device shown

in the illus-
tration is said

- t i.sroavi®r/11,1'1
gz_2 o0000000

0000000000

to be most
satisfactory.
It consists of
a cast metal
plate on the
floor of the
car at the en-
trance, into
the holes of
which are fit-
ted glass len-
ses. Under
this in the
floor are
placed twotubular
lamps. Lights
so arranged

attract the passenger's attention when enter-
ing the elevator and also warn him not to
stand too close to the door when inside.
To change the lamps when burned out a
small section of the floor is made removable
to give access to them.



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

CHAPTER XXVIII. -TANTALUM, TUNGSTEN AND OSMIUM INCANDESCENT ELECTRIC LAMPS

The efficiency of the ordinary carbon fila-
ment incandescent electric lamp, or the ratio
of the luminous energy emitted by the lamp
to the energy absorbed by it, can be taken as
3.5 watts per candle -power. This is the
efficiency when the lamp is operated at a
pressure no greater than that which will
permit it to have a useful life for a period
of about Soo hours.

Many efforts have been made to increase
the efficiency of the incandescent electric
lamp by the employment of materials for
filaments that can be safely raised to a
higher temperature than has heretofore been
employed.

One of the first improvements in the above
direction consisted in the production of an
incandescent electric lamp with a form of
filament known as a metallized filament.
This filament consists of an ordinary carbon
filament that has been made to possess a
greater refractory power by intense heating
in an electric furnace. This lamp is gen-
erally known in the art as a " Gem lamp,"
or a "metallized filament lamp." Its in-
creased candle -power is due to the fact that
its temperature can be safely raised to a
higher point than usual without a marked
decrease in its length of life.

The next marked improvement in incan-
descent electric lamps consisted in the use
of a substance other than carbon for the
incandescing filament. One of the first suc-
cessful materials employed for this purpose
was metallic tantalum.

Tantalum is an element that occurs in
tantalite, a mineral containing tantalum,
niobium, tin, iron and manganese, and many
other minerals. The name tantalum wa
given to this metal because, when surrounded
by various acids, such as nitric, sulphuric,
hydrochloric or aqua regia, it is, like Tan-
talus of old, unable to drink in or saturate
itself with them.

Tantalum is a highly refractory metal and
can therefore be raised to a much higher
temperature than can the carbon filament.
By its use it is possible greatly to increase the
efficiency of the lamp without decreasing
its life. Indeed, the life of the tantalum

filament lamp is greater than that of the
carbon filament lamp. The efficiency of
the tantalum filament being as high as two
watts per candle.

But besides the advantages of an increased
efficiency, and a somewhat increased length
of life, there is a marked improvement in
the character of the light produced. The
higher temperature at which the tantalum
filament is employed results in a character
of light more closely resembling the light
of the sun in its color values than does the
old carbon filament.

Careful measurements show that the ener-
gy expended on a 35 -watt carbon lamp pro-
ducing jo candle -power, when expended on
a 25 -watt tantalum lamp produces 121
candle -power. Here, as will be observed,
the tantalum lamp consumes 20 per' cent
less current but gives 25 per cent more
light. Besides this, the tantalum lamp
possesses the great advantage of producing
light that is more nearly equal in its color
values to that of sunlight.

Since the resistivity of tantalum, or its
electric resistance per unit of length is small

as compared with that
of carbon, it is neces-
sary to employ fairly
long threads or wires
of the metal, and this,
even though such
threads can be made
of very small diameter.
Consequently, the in-
candescing tantalum
filament has a length
so great that it 're-
quires a number of
separate sup p o r t s.
This can be seen in
Fig. 176, which repre-
sents a 2o -candle-
power tantalum lamp

FIG. 176. TANTALUM of the General Elec-
LAMP tric Company's manu-

facture, requiring an
expenditure of 4o watts and therefore
possessing an efficiency of two watts per
candle.
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The many separate supports that are
necessary to hold the long filament can easily
be seen from an inspection of the figure.

The higher efficiency of the tantalum lamp
as compared with the ordinary carbon lamp,
made it possible when this lamp was first
introduced to employ it satisfactorily in such
places as apartment houses, hotels, and office
buildings, desiring an increased lighting
capacity, but in which the owners, by reason
of the expense, were unwilling to make the
necessary additions to the generating plant.
The use of the tantalum lamp renders an
increased yield of light possible without any

NO. 1

FIG. 177. LAMPS WITH HOLOPLANE
GLOBES

No. 2

addition whatever to the generating plant;
for, the tantalum lamp can give 20 candles
instead of 16 by a consumption of 4o watts
in place of 5o or 56 watts.

It is interesting to note in connection with
the above that the Metropolitan Life In-
surance Building, in New York City, one
of the highest buildings in the world, its
tower rising 70o feet above the level of the
street, is lighted with Io,000 4o -watt, 20 -
candle -power tantalum lamps.

IO JO* ZO /O O. /O ZO JO. AO

FIG. 178. DISTRIBUTION OF LIGHT

When supplied, as is usually the case,
with a frosted globe and holophane shades,
tantalum lamps are especially suited for
isolated plants, producing as they do an

excellent distribution of the light. In the
two forms of lamps and holophanes shown
in Fig. 177, the candle -power distribution
for the No. I and No. 2 lamp units,
requiring, respectively, 40 and 8o watts,
is shown in Fig. 178.

The tantalum lamp represented in Fig. 79
is especially suited for the lighting of rail-
road trains. This figure represents a 12-
candlepdwer tantalum lamp requiring for its
maintenance a pressure of 32 volts.

The current required for train lighting is
generally produced by a special generating
plant placed on the. train. The generating
outfit consists of a small horizontal steam
turbine generator set operated by steam
from the locomotive and located in a part
of the baggage car or on top of the locomo-
tive boiler.

A still greater improvement in the effi-
ciency of the incandescent eléctric lamp,
as well as in the character of the light it

FIG. 179. TANTALUM LAMP FOR TRAIN
LIGHTING

produces, is obtained by the use of another
metallic filament; i. e., tungsten. While
possessing a length of life of 80o hours, this
lamp possesses a higher efficiency than any
incandescent lamp yet described, this effi-
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ciency being from r to 1.25 watts per candle.
Tungsten, or, as it is sometimes called,

wolframium, occurs principally in Nature in
the minerals heavy stone or tungstate of
calcium and in tungstate of lead. When
heated in air it burns, producing an oxide
of tungsten. The filament must, therefore,
be placed in a lamp chamber in which a
high vacuum is maintained. Pure, metallic
tungsten has a bright gray color and a
metallic lustre.

The increased efficiency of the tungsten
lamp is due to the high temperature to which

FIG. 180. TUNGSTEN LAMP

it is possible to raise the filament, for metallic
tungsten is very refractory and does not fuse
or melt until a temperature of 3050° C.
(5522° F.) has been reached.

In the manufacture of the tungsten fila-
ment a paste formed of powdered metallic
tungsten mixed with a suitable binding ma-
terial is forced or squirted through diamond
dies. The threads so formed are dried,
when the separate particles of tungsten are
electrically welded together and so formed
into a continuous wire or filament.

Tungsten filaments possess so low a
resistance that lamps intended for use
on a r20 -volt circuit require very long fila-
ments. This filament is -generally made up
of four or five hair -pin loops connected in
series in the manner shown in Fig. 18o,
which is that of a lamp that produces 8o
candle -power (mean horizontal) by the
consumption of roo watts when subjected
to a pressure of roo to 125 volts.

Like many other metals, tungsten pos-
sesses a positive temperature co -efficient. In
other words, its resistance increases with
an increase of temperature. Consequently,
a change of pressure in the lamp circuit is
not, as in the case of the carbon filament, pro-
portional to the change in voltage. In other
words, the tungsten lamp undergoes smaller
changes in candle -power efficiency and life,
with changes in the line voltage. It will
be understood that this gives the tungsten
lamp valuable advantages.

Tungsten lamps are now especially manu-
factured for use on mains the voltage of which
is either from roo to r20 or from 200 to 25o.
Those for mains of roo to 120 volts are made
in the following sizes and candle -powers, i. e.:

18 watts 16 candle -power
25 " 20 "

ct

"

50
6o " 5o

115 " 100 CC

450 400 "

For use on mains, the voltage of which
varies from 200 to 25o they are made as
follows-:

40 watts 32 candle -power
65

115 " 100 "" 200 CC

In Fig. 181 is shown the lamp economy of
the ordinary carbon incandescing filament,
the metallized carbon filament; that is, the
Gem lamp, the tantalum filament and the
tungsten filament. When an amount of
energy capable of producing 32 candle-
power in the ordinary carbon lamp filament,
is passed through a metallized filament, or
a Gem lamp, there will be produced 40
candle -power; when expended in a tantalum



filament, 5o candle
power, and in a tung
sten filament 8o can
dle-power.

The great gain in
efficiency of the tung
sten lamp accompa-
nied as it is by the
advantages already
pointed out cannot, it
would seem, hut re-
sult in carbon incan-
descing lamp filaments
soon becoming things
of the past. Indeed, it
would seem that the.
following results must
attend the invention
of this very high effi-
ciency lamp.

r. Electricity can
now compete with gas
and other illuminants
on an equal basis of
cost. This will neces-
sarily result in the
opening of a great field
that has not yet been
occupied.

2. A more liberal
use of light both as
regards larger units
and longer hours c f
service is now possi-
ble without an exces-
sive cost.

3. Much of this in-
crease can be had
without necessitating
an increase in the
generating power of the central station or its
distributing system.

For the lighting of small
tungsten lamps are employed,
areas it is preferable to
place a number of sep-
arate lamps inside a
frosted glass globe pro-
vided with five or six
lobes and placed below
a diffuser. This de-
vice is known as the
tungsten economy diffuser and is especially
suitable for the lighting of stores and other
large areas.

The lamps employed in tungsten diffusers
are of course provided with clear bulbs.

I
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LAMP
ECONOMY

TUNGSTEN
BO C.P.

gm TANTALUM
SO C.P.

i GEM
40C -P.

CARBON
gm 32

CF?

QUANTITY OF LIGHT
GIVEN BY DIFFERENT
WINDS OFF/[AMENTS
USING SAME POWER
A STRIKING

COMPARISON

FIG. 181

The frosted globe in which they are en-
closed is made with either five or six lobes
as desired.

As shown in Fig. 182, means are provided
for the ventilation of the group of lamps in
the economy diffuser. The curved arrows
show the direction of the ventilating currents
through the system.

But the tungsten lamp is not only suitable
for the lighting of interior, but can also be
employed economically when connected in
series for the illumination of such exteriors
as streets, railroad yards, etc. For this
purpose the tungsten lamps are made with a
large area of cross-section. Consequently,
the filaments have a greater mechanical
strength than the filaments of the lamps em-
ployed for interior lighting. Moreover, an
average life of from 1200 to i oo hours is
possible.

Since the tungsten lamps produce a light
whose color values are more nearly that of
sunlight, streets and roads are now fre-
quently illuminated by them after the manner
shown in Fig. 183.

Either the direct or the alternating current
can be employed on the tungsten lamp.
The efficiency operation of the constant
current transformer has led to its use for
ensuring automatic current regulation
whenever alternating currents are em-
ployed.

Series -connected incandescent tungsten
lamps are especially suited for street lighting
by reason of their great length of life; for
they can he operated at a great length
of life without a great decrease in the strength
of illumination. Erom careful tests made

rooms single
but for larger

FIG. 182. ECONOMY DIFFUSER

it has been found that in one installation of
172 series -connected tungsten lamps for
street lighting, there was an average
length of life of each lamp of 135o hours.
In a test on 18 lamps, 12 continued
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running over 2000 hours without breakage
or perceptible decrease in efficiency.

Tungsten incandescent lamps are also
especially suited for the lighting of signs.
Generally speaking, the lamps employed for
electric signs are of small candle -power.
Tungsten lamps are now constructed giving
four candle -power with five watts. In the
case of the tungsten filament a small candle-

FIG. 183. TUNGSTEN LAMP AS USED FOR
STREET LIGHTING

power lamp is only possible with a low volt-
age.

One of the forms of tungsten incandescent
electric lamps as produced by the Westing-
house Company, is shown in Fig.184.

It will be observed from an examination of
the preceding figures of various sizes and
candle -powers of tungsten lamps that the
portion of the bulb to which the base is
attached is of larger diameter than usual.
This is necessary from the thread given to the
arbor wires to which the filament is attached.

There is one peculiarity about tungsten
lamps to which reference might be made.
When they are first burned their candle-
power is considerably above the normal, but

falls to normal after about three hours'
burning. It is, therefore, advisable to sub-
ject the lamps to what is known as seasoning.
This consists merely in burning the lamps
until their candle -power runs down, and this
generally requires about three hours.

Another form of metallic filament in-
candescent lamp is known as the osmium
lamp. Here, the filament is made of the
rare metal osmium, that generally occurs
associated with the platinum metals.

Metallic osmium is the heaviest metal
known. It has a specific gravity of 22.47,

FIG. 184. WESTINGHOUSE TUNGSTEN

and is exceedingly refractory. It has a
bluish -white color, and is harder than glass.

Experiments have recently been made
with lamp filaments made of this metal.
Great care, however, must be observed lest
the glowing filament becomes oxidized by
exposure to the air. For this oxide is vola-
tile, and may result in a permanent loss of
sight from the formation of a film of metallic
osmium on the eyes.

Owing to osmium possessing a higher
refractory power than either tantalum or
tungsten, it is capable of producing a lamp
of higher efficiency than the tungsten lamp.

Osmium lamps have been produced in
the laboratory, but have not yet been placed
to any extent on the market.

(To be Continued.)
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Electrical Securities
By "CONTANGO"

TROLLEY LINES AND THEIR FUTURE -THE NECESSITY FOR CONNECTING SYSTEMS -AD-
VANTAGES OF CENTRAL STATION POWER FOR THE SOURCE OF ENERGY.

This article of the series dealing
with electrical securities, covers the
traction proposition quite closely. The tele-
phone situation has purposely been left to the
imagination of the reader, for the simple
reason that the divergence of interests
between the regular, or so-called trust, tele-
phonic connections and the independent lines
makes it difficult to arrive at uncomplicated
conclusions regarding them. But the trac-
tion field is different, it is in reality a very
simple proposition although some companies
have gone into the hands of receivers, and
accidents, and the subsequent damage suits,
have at times disturbed public confidence.

If one takes the whole country over it is
clear that the greatest development of electric
railways has been in the central states, in
particular in Ohio, and
York State, nor should the South be forgotten.
The mileage developed along electric trac-
tion lines in the Central States in the last
decade has been extraordinary and it now
amounts to nearly twelve thousand miles in
the three states named.

What is the keynote to the electrical trac-
tion situation in the country to -day ? It is
the same simple proposition that has con-
fronted all congested areas of population-
the traffic from passengers. The steam
railroads of this country have for years been
depending for their great profit on the freight
they carry. The steam railroads of Europe
on the other hand have for many a long time
past been getting their big returns from the
passenger traffic, and most noticeably is this
the case in the British Isles

Now the whole matter of the worthiness or
unworthiness of electric traction lines must
be found in the connections they have, that is
to say, the absolute certainty that there is a
leading line going from the small links that
make up the gradual and whole development.
If you take the states mentioned you will find
that one after the other the lines made and built
in small communities are being closely con-
nected up and delivered to the main feeders,
so that they form part of a "system," and it
is the system that brings results in the electric

railways of the country. When it comes to
the patient organization of small connecting
lines between villages and towns, then there
must always be kept in view the point that its
presence or absence must be the final test of
their worth or lack of worth-they must
become part of the system. It would mean
giving the present history of the country, in
its industrial progress to give a complete idea
of what has been, for the two or three years
past, and is now going on in this very wonder-
ful movement. Involved in it is the opening
up of all sections of the country from one end
to the other, resulting in an intercommuni-
cating network that must in the end bring
about a most extraordinary awakening, not
only of all the conntry side but in the electric
end of things-the source of energy, the
central station, final source of reserve for
all the power needed.

After giving this actual statement of prob-
able future and actual present conditions,
not unduly rosy. hut decidedly matter of fact,
it is certain that weak spots will crop up, but
even so, the wonder is that more people are
not stirred up to an interest in the way of
direct investment in electric railway securi-
ties.

As a matter of fact a great part of the pop-
ulation made up of the more or less promi-
nent citizens of each hamlet and village
tapped, is at some time or another asked to
subscribe to the bonds of this or that pro-
jected line that is going to do all manner of
wonderful things for their respective local-
ities. How far may they dare go? What
then is the worth- of an electric traction
company's bond? What is the worth of its
stock ?

In fairness to the properties which are
worthy, it must be said that in many cases in
the past they have proved to be worth very
little and have only brought sorrow and
suffering to the hundreds who have taken
their hard earned money from the banks to
"invest" it in a project beginning nowhere
and leading nowhere.

Let it be again repeated that it must
always be a case with a connecting line of
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certainty that ultimately the line will become
part of a system. Why is it that to -day the
McKinley system, to mention the line of
electric railways that is now tapping the
whole state of Illinois and is helping to make
that state, is able to build a bridge over the
Mississippi and spend a great deal of money
on the work ? Because it has taken the
simple, sane business precaution of seeing
that its feeders and feelers all connect in a
concentrated whole. A system fast spread-
ing into other states. Lines between points
are as nought unless they go beyond those
points and connect and so spread the good
gospel of electricity over the whole country
and locality.

A passenger does not want to land at A,
just to be told that coming from C he cannot
go on to D because there is no connection.
There is a break and a jump. That is not
the reason for a traction company's existence,
nor is it a good one for investing in its bonds.
Therefore look to your company before you
put in your money.

In the present day there is no excuse for
errors in roadbed, equipment and the like, all
matters of known quantity and standard
efficiency. It is not the purpose here to deal
with electric lines within city limits of even
moderate size. It is the question of the
interurban, pure and simple, which means
that the character of the population has a
great deal to do with subsequent results.
For example as has been before suggested a
series of small towns or villages scattered
along the route is of much more importance
than having at each end of the line a quite
large sized city. It is in the constant come and
go of the interurban that its most paying
qualities will be found, and an investor must
look into this at once before putting in his
money. Of course if he is merely a local
investor, that is, a man undertaking to sub-
scribe - given amount to the "proposed new
electric, he will have long before subscribing
to stock been informed as to where the line
begins and where it ends. If it is to be in a
thickly populated district where many people
go back and forth from one center to another,
and back and forth and beyond, there is the
cream of the business. But it must be
without stupid wearying changes and must
have direct and connecting accessibility.

Sometimes an interurban has rights of way
clear through connecting towns, but this is
merely another way of stating that it is part
of a system. This will be found to be the

most paying property of all. Considering
the bonds of such companies-of the secur-
ities generally-it may be said that the stock
is usually a local proposition whereby the
local capitalists and leading citizens are in-
duced with certain promoters to organize and
start the proposed new line, but after all it is
usually the bond -holders who take mortgages
on the line which pay for its building. They
must then see that they have security and are
not putting their money into a bottomless pit
or buying a pig in a poke.

The first thing to ascertain is that there is
and has been an actual investment by the
promoting people. Then after that is estab-
lished the point is how much of this money
has been put up and how much should be
invested in a mortgage which stands on the
cash cost of the property. By the rules of
the public service commissions in some states
governing these conditions there is an estab-
lished principle that no more than So per
cent of the cash cost of the railway can be
hypothecated, so to say, in bonds. Having
started with this it would be well then to look
into the gross earnings and net earnings of the
properties as they compare with interest
charges. Thus the gross earnings for say a
period of twelve months should have ex-
ceeded the interest charges by five times and
the net earnings should exceed something
like twice over. And this is only suggesting
a very absolute security. As in other elec-
trical enterprises there should be a good
amount set aside for depreciation and in con-
nection with electric lines this would seem
an absolute necessity, for the very clear
reason that all manner of untoward circum-
stances may intervene in the case of ordinary
properties.

The average bond of an interurban com-
pany is paying five per cent and selling a
little below par. It is good or not according
to the observance of the foregoing conditions.

Much of the financing of these companies
is done among the people who benefit by
their operation in a direct or indirect way by
proximity to the line, yet as the county
becomes a perfect network of such enter-
prises such securities are being offered more
and more extensively by leading stock and
bond houses throughout the country.

A few words of advice then. As near as
you can do, be sure you obtain information
as to the people behind the projected or
existing electric railway into which you are
asked to put your money-not of necessity
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their financial standing alone, but more par-
ticularly as to the practical character of the
men engineering the project or financing
the company. Know your ground or let
your banker show you facts about it if it is
not nearby, and be as nearly certain as pos-
sible that the line is part of a system. Don't
put your money into a road leading simply
from Sleepy Hollow to Podunk.

As it is now, the electric traction develop-
ment is likely to be one of the most mar-
velous and interesting problems of the next
five years. Just remember that to all
intents and purposes through sleepers are
now being run from Springfield, Ill. to St.
Louis and from St. Louis to Indianapolis
and all over the state of Ohio.

From the point of view of the immediate
future the greatest opportunities seem to be at
this time in the state of Iowa. It has been
but a matter of the last eighteen months since
the electric traction proposition was really
brought to a reasonable position there. With
the connection with the Illinois systems, now
so well understood, and their connections
with Ohio and Indiana and then on to the
Eastern States, the outcome can but be most
satisfactory to those who get in on the ground
floor. But again let it be said-beware of the
little single line from Frozen' Out in Texas to
Burnt Out in Arizona. And also beware of
the big air lines whose principal assets con-
sist of Sunday Supplement publicity and
other forms of "air."

The subject of electric railways must not
be dismissed without reference to the losses
occasioned by expensive individual power
stations when in many cases all the necessary
energy may be obtained from a central sta-
tion. Indeed this elimination of unnecessary
plants is one of the fundamental advantages
of systems. In any case the tendency of the
times is to take power from some hydro-
electric or other large distributing station.
The investor will find his returns so much the
more secure and remunerative by giving
careful attention to the source of the supply
of the electric current. The larger and

better the electric railway system the greater
the certainty of saving in this direction.

It is for this reason that large central station
controlling companies are now found owning
both light and traction systems, the central
station supplying electrical energy for both
light and power. Or it may be the case that the
generating company, independent in itself,
sells current to the traction companies as
well as to subsidiary light companies. In Chi-
cago there is an excellent example of a large
central station-possibly the best example in
the world-supplying current at a wholesale
rate in hulk to the great street railway and
elevated railway companies, while it supplies
at retail, current for electric light to the busi-
ness houses and residences, and also power
for commercial use in factories and similar
institutions.

In London there is in particular one great
central station in the county of Essex which
distributes electricity in bulk and sells it at a
wholesale price to other companies which in
turn sell it at retail. The big company in
this case is not allowed to sell direct to the
final user, it only deals with the wholesale
supply. These facts are mentioned because
it has been determined finally that in the long
run the big power producer dealing in current
and nothing else can produce more cheaply
than even the large transportation companies
with their own large stations.

It is the age of trolleys, East, West, North,
and South. They are covering the country
with a perfect network of interurban lines
connecting up one with the other, absorbing
and being absorbed, and they need and will
need for a long time to come a big share of
the public money.

In conclusion the success of electric traction
lines depends mainly on the position they
occupy as part of systems; the source of their
electrical energy; elimination of small plants;
character of the country traversed as to densi-
ty of population; passenger traffic; relation of
bonded indebtedness to earnings, and as is
the case with every organization, the men
conducting the enterprise.



Where Electricity Stands in the Practice
of Medicine

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

CHAPTER VIIL-MECHANO-THERAPY OR VIBRATION

Vibration, being in itself mechanical, .

would not come within the scope of this series
were it not for the fact that it ordinarily
requires electricity to produce it. Vibration
is probably the most popular and most uni-
versally used of all of that group coming un-
der the general term of physical or physio-
logical methods. Stripped of all technical-
ities, the real value of vibration lies in its
power to stimulate or soothe the action of
the various functions or organs of the body.
That is, it will stir up the nerves to renewed
activity or quiet them if already too active.
It will increase or decrease the blood -supply
to a part, thus equalizing the circulation
and doing away with congestion and inflam-
mation. It stimulates the lymphatics or
natural drainage channels of the system,
thus eliminating poisonous or waste prod-
ucts.

STIMULATION AND INHIBITION

It will be noted that I say it will either
stimulate or soothe; in other words it pro-
duces two apparently opposite effects, which
at first thought sounds ridiculous and im-
possible, but will be seen to be perfectly
simple and reasonable with a word of ex-
planation.

The first effect of vibration is to produce
stimulation, that is to stir up the activity
of the part to which it is applied or in the
case of a nerve center of the part which it
controls. If after this has occurred the
stimulation is still kept up there comes a
period when the nerve or other part becomes
tired and relaxes or becomes numb or par-
alyzed. In other words, over -stimulation
brings about a result the opposite of stimu-
lation.

To this effect we give the name of inhibi-
tion. Therefore, in vibration we have at
our command two remedies, as it were,
stimulation and inhibition. The first we
use when we wish to increase bodily ac-
tivities; the second when we wish to relieve
irritation or over -activity and produce a
sedative or soothing effect.

HOW OBTAINED

Just as the same -sized dose of medicine
may have a somewhat different effect on
different people, so it is with vibration. A
slight application will produce stimulation
in one person, but may be entirely insuffi-
cient for another. Or what will be necessary
to stimulate one individual may he sufficient
to have a sedative effect on another or even
the same individual may vary somewhat
at different times.

There is no fixed rule to tell us when we
have reached the dividing line between
stimulation and over -stimulation (inhibition).
It is on this account that individual judgment
and experience come to count for so much,
and this is why some physicians succeed and
others fail in the application of vibration.

The greatest danger the beginner has to
contend with is the likelihood of producing
inhibition when stimulation is his intention.
As we haye hosts of vibrators on the market,
big, little and medium-sized, good, bad and
indifferent, it is impossible to state in seconds
more than an approximation of the time
required to produce stimulation. In gen-
eral the larger and heavier the machine, and
the longer and stronger the stroke and the
deeper the pressure, the quicker sufficient
stimulation is obtained.

In an average individual with the largest
machines stimulation will result in from two
to five seconds; with medium sized machines
r 2 to 20 seconds; and with small vibrators
from 4o seconds to two or three minutes.

With the largest machine, 20 to 4o seconds
produces inhibition; 4o to go seconds with
the medium vibrators, and from two or three
up to several minutes with the small ma-
chines. In producing inhibition, speed
counts, and some of the small machines
produce it quickly by reason of their very
great speed.

WHERE APPLIED

Vibration may be applied to any part of
the body. Ordinarily it is applied along
each side of the spinal column to reach the
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nerve centers, and by influencing them, bring
about the desired change in the organ or
function controlled by them.

In order to understand this it is necessary
to keep in mind the fact that the body con-
tains two great nervous systems,
the spinal and the sympathetic.
The cerebro -spinal system consists
of the brain, the spinal cord and
the spinal nerves. This system
presides over sensation and motion.

Roughly speaking there is a
spinal nerve emerging on each
side, between each joint of the
spine.

The sympathetic system consists
of numerous nerve -centers lying
in front of the spine on either
side, with their connecting nerves.
It also has an especially large nerve
center in the chest, abdomen and
pelvis and smaller ones connected
with the principal abdominal or-
gans. For example, the solar
plexus, is the great sympathetic
nerve center which lies hack of
the stomach and which the late
Byron Robinson called the " ab-
dominal brain." The sympathetic
nerves control secretion, excretion,
the muscles surrounding the blood -
vessels, digestion, absorption,
growth, etc.

The spinal centers and the sym-
pathetic centers in front are con-
nected by communicating branches,
(called rami communicantes). On
this account vibration to a spinal
center also penetrates to and affects
the corresponding sympathetic
center.

CONTROLLING THE CIRCULATION
The most important centers for our con-

sideration are those known as the vasomotor
centers, because they control the muscles
surrounding the blood -vessels and through
causing the latter to contract or relax as
the case may be, we regulate the blood -
supply to an organ or part, or, as suggested
before, we equalize the circulation. The
importance of this is not to be under -esti-
mated and if we could do practically what
we theoretically have the means of doing with
vibration, it would prove almost a panacea
for many ailments. Actually we fail fre-
quently in trying to put our thoery into prac-
tice, but not so often that it causes us to

lose confidence in vibration. The fault lies
with the individual more than with the
method.

SPINAL APPLICATION
When an organ or function is over-sensi-

FOR APPLYING VIBRATION

tive or irritated, the condition usually com-
municates itself to the corresponding nerve-

center and on applying -the vibrator along the
spine in these cases these centers will be
found tender and sensitive. When such a
condition exists it indicates the need of a
long application of vibration to each of
these places until the tenderness disappears.
In other words we wish to inhibit these
centers and thus quiet the part they control.

VIBRO -MASSAGE
In addition to spinal treatment vibration

is applied locally over various areas and
organs to produce local stimulation or seda-
tion as required. When vibration is applied
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with a stroking motion instead of holding
steadily over a spot, we call it vibro -massage
because it is essentially a combination of
vibration and massage.

By referring to the outline drawing, the
various joints of the spine are shown. They
are called vertebrae (singular, vertebra).
Those in the region of the neck are called
the cervical vertebra; in the upper part
of the back the dorsal; and in the lower the
lumbar and sacral, while the end of the spine
is called the coccyx. The seventh cervical
at the lower part of the neck has so large a
process that it is easily distinguished from
the others and is used as a point to
count from in locating other centers.

In applying vibration to the spine the
thumb or fore -finger is pressed against the
bony projection or point on the back of the
vertebra known as the spinous process, while

POINTS TO APPLY THE VIBRATOR ON THE
SCALP FOR HEADACHES

with the right hand the applicator is pressed
down firmly along side of it; first on one side
and then on the other.

By means of the figures on the various
segments in the illustration it will be easy
for the physician to follow the directions
given hereafter for vibrating the spine in
various diseases.

APPLICATORS
That part of the vibrator which is held

against the body is called the applicator.
It is also known as the vibratode, a word
constructed to show its analogy to the word
electrode.

Although there are many types of vibra-
tors on the market, they all employ certain
general forms of applicators. Of these we

will consider four: the ball, the disk, the
brush and the cup.

The ball applicator is used for spinal work.
The disk, if small, is sometimes substituted
for the ball and if larger is used over the
muscles, chest, or abdomen. The brush
is of soft rubber having a number gf teeth
or small points. It is intended for use over
various body surfaces. The rubber cup is
used in facial massage, over the ear in deaf-
ness, and occasionally in place of the brush.

GENERAL TECNINQUE
In order to apply vibration to the spine

a sufficient amount of clothing must be re-
moved to give free access to it. In men, this
usually means the taking off of coat, vest,
collar and suspenders. In women it is
frequently necessary to remove the corsets,
and a very satisfactory method is to have the
patient come to the office wearing a kimono,
or have one that she may slip on during the
treatment.

The patient is placed face downwards on a
narrow table or couch, and if possible the
arms should be brought down under the
table in order to separate the shoulder -
blades as much as possible and thus further
facilitate reaching the spinal centers.

It occasionally requires the additional use
of a cushion under chest or abdomen to
still further relax the spine. The necessary
centers are then located with the thumb
or forefinger of the left hand and vibration
applied as required.

When the object is inhibition the appli-
cator remains for some time over each center,
especially until any tenderness present has
entirely disappeared.

The approximate time has been suggested
previously. In case stimulation is the ob-
ject the following method will enable the
operator to obtain a sufficient amount of
stimulation without much risk of producing
inhibition.

Suppose the centers to be treated are the
second to ninth dorsal. Locate the spinous
process of the second dorsal joint of the
spine, and press the ball applicator firmly
down on the right side of it for the length
of time suggested for your particular vibra-
tor. If it is a medium-sized flexible shaft
machine the tithe would be 12 to 20 seconds.
I would hold it in place while I slowly counted
to myself up to 15, then I would place it on
the corresponding location to the left of my
thumb and count 15 again. Just before
finishing the count I would slide my thumb
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down to the projecting process of the third
dorsal vertebra and be ready to apply the
vibratode first on the right and then on the
left of it and so on down to and including the
ninth dorsal. Then I would go back to
the second and repeat the whole process
over again, doing this from two or three up
to a dozen times according to the amount of
stimulation I believed the individual case
required. By this method each center re-
ceives a sufficient amount of stimulation, but
by reason of the period of time intervening
between each additional application to the
same center we have interrupted stimula-
tion, and so the result is thorough stimula-
tion without inhibition.

If the center received the total application
without any intervening period of time, the
result would be over -stimulation or inhibi
tion. When treatment is applied to the
abdomen, the patient lies on the back with the
legs drawn up in order to thoroughly relax
the abdominal muscles. In some instances
it is unnecessary to have the patient recline
and they may be treated while sitting on a
stool.

CAIITIONS

There are some instances where vibration
should not be used.

A vigorous treatment should not be given
immediately after a hearty meal.

One should not vibrate over a cancer or
other malignant growth.

When an abscess exists or any condition
where pus is under tension, vibration may
rupture the sack or otherwise spread the
infection.

If the patient has an advanced case of
arterio-sclerosis and the blood -vessels are
very brittle vibration if used at all must he
employed with great care or arteries may be
ruptured by it.
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Except for this danger it is useful in arterio-
sclerosis because it may be employed to
stimulate the peripheral circulation.

REFERRED PAINS

It has been observed that pains arising
from disturbances of various organs are
referred to certain centers in the spine. For
instance, if from the heart, it will be the
first, second and third dorsal centers. Treat-
ment is thereby shown to be necessary over
these points in the spine and should be of a
prolonged or inhibitory character.

Some organs with the centers where pain
is noticed are as follows, the numbers in-
dicate the locations to vibrate as shown in
in the first illustration.

Lungs-r, 2, 3, 4, 5, dorsal.
Stomach -6, 7, 8, q, dorsal.
Spleen -5, 6, 7, 8, q, dorsal (left side).
Liver -7, 8, q, to, dorsal (right side espe-

cially).
Kidneys-ro, II, 12, dorsal, and I lum-

bar.
To regulate the circulation in these same

organs requires the treatment of additional
centers, but space forbids going into this
subject.

THE STROKE

If the vibrator delivers a tapping or pound-
ing stroke, it is called percussion. The per-
cussion stroke is always employed in spinal
stimulation and inhibition.

The lateral stroke is one from side to
side and the rotary or gyrating stroke is
one which is of a circular nature. Either
of these may be employed over body sur-
faces or in cavities.

Some vibrators give a rotary stroke as
their natural stroke and to obtain percussion
with them it is necessary to turn the machine
so that the side of the ball gives the stroke.

(To be Continued.)
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Aerial Lighthouse of
Spandau

That electricity must be called
upon to further the problem of
aviation, is certain for already
it has been brought into service
in affording the means to illu-
minate the first light -house for
aerial travelers.

Consul Thomas H. Norton,
Chemnitz, Germany, states that
the question of enabling aero-
nauts to tell where they are at
night or in foggy weather is re-
ceiving much attention.

Numerous plans have been
proposed for a systematic net-
work of signal stations to cover
the entire Empire. While no
one system has yet received offi-
cial or professional sanction, an
initial step in this important
matter has already been taken at
the town of Spandau in Prussia,
as briefly mentioned in the May
1910 issue of POPULAR ELEC-
TRICITY, where an aerial light-
house is now in full activity.
The necessity of such a con-
struction has been felt more
particularly at this point, where
the experiments of the German
war office with aerial craft are
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largely conducted and nocturnal flights are
increasingly frequent.

This pioneer beacon for aerial guidance is
comparatively simple as shown by the artist's
conception of its outlines. It consists of an
elevated support on which rests, in a horizon-
tal position, a wooden ring of considerable
diameter; 38 powerful incandescent electric
lights are placed at equal distances about the
circumference, and there is an automatic ar-
rangement for interrupting the current, at
regular intervals, for a short period.

The location of Spandau is thus clearly
indicated to a traveler passing over the place,
by a large luminous circle, alternately disap-
pearing and reappearing. While this device
answers admirably for the needs of aeronauts
during the night, it is of little or no use when
fog prevails at any time. For such contin-
gencies it will be necessary to install a siren
or similar apparatus.

Record in Track Laying

Without delaying the schedule and in
just 21 minutes and two seconds 3,72o feet
of 56 -pound rails weighing 69,440 pounds

THE START

finished at 9:34:12 A. M., during which
time 78 tons of steel rails were handled
and a remarkable record established in
track laying.

Telephoning from London to Paris

Talking by telephone between Chicago
and New York is very common, and in
keeping with this, steps are now being taken
to establish direct telephone communica-
tion between Liverpool and Germany. At
the present time, for a fee of $1.95 any one
will be given service for three minutes be-
tween Liverpool and Paris, Brussels, and
many adjacent smaller towns. Reduced
rates are allowed for service at night.

Want Electricity from Sun's Rays

Several persons residing in the Persian
Gulf region have requested an American
consul to furnish them the names of Ameri-
can concerns manufacturing an apparatus
for utilizing the energy of the sun's rays for
generating electricity. On account of the
great amount and intensity of sunlight in

HALF WAY
RECORD IN TRACK LAYING

were replaced by 86,800 pounds of 70 -
pound rails. This was on the Lake Shore
and Northern Railroad in Syracuse, N. Y.,
near the Syracuse railroad junction bridge,
where the interurban also uses the tracks.
The rails to be laid were bonded together
and placed beside the rails to be removed.
The crew began work at 9:13:10 A. r. and

THE LAST TWO RAILS DOWN

that region such an apparatus would be ex-
ceedingly useful. If such a mechanism
capable of running an electric fan and of stor-
ing up enough power to keep it going at
night can be furnished at a moderate cost a
great many sales could be effected. Such
an apparatus might also be adapted to a
variety of uses.
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Light as An Aid to
Civilization

Light is the greatest
enemy of criminals and
evil doers. A city lighted
well is a city well policed
for it may almost be said
that an arc lamp is as good
as a policeman any night.
That this fact was fully
realized in the very begin-
ning of electrical develop-
ment, as we know it to-
day, is shown by an old
woodcut here reproduced
from the Electrical Review
of March 7, 1885. They
were just beginning to
think about central sta-
tions and electric street
lighting systems in those
days and undoubtedly the
argument "light prevents
crime" was as effectively
used then as now.

Police Tickers in
Berlin

A new use has been found
for the telegraphic type-
writers or printing tele-
graphs which have long
done service for stock
brokers in the larger cities
and which we commonly
call "stock tickers." The
police department of Ber-
lin has recently equipped every police
station in both the city and its immediate
suburbs with such a ticker for the simul-
taneous transmission of orders and messages
of all kinds from the police headquarters.
In this way any important information
(as for instance a description of someone
who has disappeared with his employ-
er's funds) can readily be transmitted to
nearly two hundred points and received
at each without requiring some one to
answer a telephone call and without the
risk of errors in recording the messages.
The instruments as installed at Berlin are
connected in series on a metallic circuit and
record the messages on wide strips which
remind one of the column galleys of our
newspapers.

ELECTRIC LIGHT AS AN AID TO CIVILIZATION

A Safe Explosive

A new explosive which is being tried in
connection with the building of the Panama
Canal consists chiefly of perchlorate of
ammonia, nitrate of soda and paraffine.
The latter makes it water -proof and the ex-
plosive is said to be nearly 5o per cent
stronger in disruptive power than dynamite,
although less costly. But the greatest ad-
vantage claimed for it lies in its greater
safety, as ordinary warming, matches or
hammer blows will not set it off. The only
way to explode it is by the high heat of a
platinum wire connected to a battery; in
other words, it is an explosive that can only
be fired electrically.
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Lighting Architectural Models

In residence districts where each house
has plenty of space on all sides, it is easy
enough for the architect to plan each room
so that it will receive ample sunlight. The
moment we crowd the buildings closer
together, this problem grows more difficult,
and when we get into congested city dis-
tricts it is often puzzling to predict just to

HOW THE ARCHITECT LIGHTS HIS MODEL

what extent the sunlight will have, access
to certain windows at various seasons of the
year.

To avoid guesswork on so important a
theme, Prof. Eugene Hoenig of Munich
has started the practice of trying an imitation
sun on models of the buildings designed by
him, so as to tell at a glance where the
light will fall when the sun is in various
positions. For this purpose he fastens a
small incandescent lamp to the end of an
arm which can be swung in an arc above
a table, corresponding to the arched path
of the sun, the height and swing of the arc
being easily varied to match the sun's
course at different seasons of the year. On
this table he sets a clay or plaster-of-paris
model of his building, moulded in r-5oo or
1-1000 of the actual dimensions, sometimes
adding such parts of adjoining buildings as
might cast shadows on the proposed struc-
ture. Then by swinging the model sun
through its arc he can see at a glance to what
extent the sunlight would enter the courts of
the building and what changes, if any,
should be made to secure better lighting and
ventilation in case the model shows an unin-
tended screening of certain windows from
the sun.

Billions in the Electrical Industry

From the Bureau of the Census comes a
very interesting statistical report dealing
with the development of electrical properties.
The report was prepared under the super-
vision of Chief Statistician William H. Steuart,
assisted by T. Commerford Martin, of New
York as consulting expert special agent on
the part dealing with the technical features
of the electric railway industry. It is not a
report of the year 1910 but of 1907, the
collection and compilation of the data being
such a huge task that it is impossible to
keep these reports up to the minute. The
figures are, however, none the less interesting.

In the year for which the statistics were
gathered there were 30,000 individuals,
companies, corporations and municipalities,
exclusive of isolated electric plants,
which reported the generation or utilization
of electric current in what may be called
"commercial enterprises."

Statistician Steuart has found that these
industries represent the outstanding cap-
italization of $6,209,746,753, of which
amount $1,367,338,836 is credited to cen-
tral electric stations, $3,774,722,096 to elec-
tric railways, $814,616,004 to commercial
or mutual telephone companies, and $253,-
019,817 to telegraph companies, the latter
item including $32,726,242, the capital
stock of wireless telegraph companies.

It is stated in the government report
that the capitalization of the 17,702 inde-
pendent, rural telephone lines and of the
1,157 electric police patrol and fire alarm
systems could not be ascertained. It is
set forth as well that there are also ex-
cluded a number of companies organized
for the purpose of acquiring the capital
stock or bonds of electric companies, to
hold it for investment purposes, and to
some extent supervise the operation of the
underlying companies.

There is noted by the government officials
an increasing tendency by electric railway
companies to sell electricity for general
commercial purposes. In 1902 there were
251 railway companies that furnished elec-
tricity for light, power and other purposes.
These companies reported an aggregate
income of $7,703,574 from the sale of current.
In 1907 there were 33o railway companies
in this class.

In 1902 the annual output of all electric
stations and electric railways amounted to
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4,768,535,512 kilowatt hours. In 1907 the
output of the two classes of stations was
10,621,406,837 kilowatt hours, the increase
in that year as compared with 1902 being
5,852,871,325 kilowatt hours, or 122.7 per
cent. In 1902 the output by electric roads
formed 47.4 percent of the total, and by
1907 proportion for such railways had
fallen to 44.9 per cent.

In 1907 the total number of miles of street
and interurban railway lines, by which is
meant length of first main track or roadbed,
was 25,547.19, as compared with 16,645.34 in
1902, the per cent of increase being 53.5.
The total number of miles of track, meaning
the total length of all trackage, including
sidings, was 34,403.56 in 1907, as against
22,576.99 in 1902, the per cent of increase
amounting to 52.4. Of the total number
of miles of track, those operated by elec-
tricity in 1907 numbered 34,059.69 and in
1902, 21,907.59. The per cent of increase
was 55.5. The trackage operated by ani-
mal power in 1907 was 136.11 and in 1902,
259.10. The per cent of decrease amounted
to 47.5. The trackage operated by cable
in 1907 was 61.71 and in 1902, 240.69, the
per cent of decrease being 74.4. The
trackage operated by steam in 1907 was
146.05 and in 1902, 169.61, a decrease of
13.9 per cent.

Lamps Delivered by Auto

The accompanying illustration shows a
unique auto -carrier utilized in London for
delivering Ediswan electric lamps. It is of
light construction designed so as to have
little or no vibration for damaging the lamps
having delicate filaments.

This English auto -carrier is provided with
a gasoline motor of from five to six horse

DELIVERING LAMPS IN LONDON

power capacity, having two large external
fly -wheels which give great flexibility and
steady running.

The fuel tank has a capacity of 21 gallons
which is sufficient for 75 to ioo miles and is
fitted with a special by-pass arrangement for
giving due warning when the gasoline is
getting low in the tank. It is stated that in
actual practice these British vehicles average
from 4o to 5o miles per gallon of fuel con-
sumption operating about ioo miles daily, the
cost of operation being less than three cents
per mile or about $15.00 per week for a dis-
tance of 450 to 500 miles.

How Many Wires in a Cable

If you watch the men drawing a lead cov-
ered cable into the conduits which form a
network under our city streets, it usually
is not long before you hear some one ask:

SOME DIFFERENCE IN THE NUMBER OF
WIRES

"How many wires are there in the cable?"
That there may be some variation in the
number of the wires, is easily guessed, but
few realize how wide the discrepancy in
the number of imbedded wires may be.
The two sections shown in our illustrations
are by no means the extremes, but give some
idea of the range. One is of a telephone
cable containing 26 dozen pairs or 624
wires, each pair wrapped with paraffined
paper and the whole intertwined in such a
way that plenty of air space is left between
the wires. The other pictures a 20,000 -
volt cable for a three-phase power trans-
mission circuit such as is used for conveying
power from the central stations to the
scattered distributing stations in some of
our large cities. This has the copper cables
embedded in a solid mass of rubber or
gutta percha, with no air spaces whatever,
the number of conductors being only three
instead of 624.
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A Miniature Hot -room

As an addition to the already complete
equipment in the bath department, the
Chicago Athletic Association has provided
an electric light bath cabinet. This is not
to serve as a substitute for the hot -room
but is an added feature. While the hot -
room, the first process in a Turkish bath,

Banquet at Long Beach

Long Beach, Calif., will have a great
electric plant, to be built by the .California
Edison Company, and which will ultimately
develop i5o,000 to 200,000 horse -power and
cost in the neighborhood of $io,000,000.
The citizens are highly pleased at the pros-
pect and recently entertained the officials at

ELECTRIC LIGHT CABINET FOR ATHLETES

causes the body to perspire freely, the elec-
tric bath cabinet accomplishes the same thing
besides applying the stimulating and germi-
cidal effect of what physicians acknowledge
as next to the sun's rays in beneficial results
-the light from electric lamps.

The interior of the cabinet is lined with
rows of 16 -candle -power incandescent lamps,
64 in all, back of which are mirrors for throw-
ing the light upon the bather. In addition
to this a portion of the floor is of glass, under-
neath which are more lamps and reflectors.
The cabinet is finished in white enamel and
the control switches are located as shown by
the open door. Many of our readers will

..recognize as the bather, Mr. Frank Kehoe,
a swimmer of national reputation, holding
many records. Through his efforts as
coach and captain of the water polo team of
the Association the polo championship was
recently won from the New York Athletic
Club.

a banquet. The affair was held in the dining
room of the Hotel Virginia and in harmony
with the nature of the banquet the room was
elaborately decorated with 25,000 small
colored electric lights and four electrical
fountains. At the entrance to the banquet
hall, the guests were confronted with a revolv-
ing electric wheel which at ten-minute inter-
vals stopped, all the lights going out but those
which spelled the word "Edison."

Russian Electrical Railway Ex-
position

Under the auspices of the Imperial Russian
Technical Society, an international exhibi-
tion having for its object the education of the
public to the present state of electricity as
applied to railways will be held in St. Peters-
burg opening Aug. 15 and continuing for
three months. Foreign as well as Russian
exhibitors will participate.



Talks With the Judge
THE TRANSFORMER

"What is a transformer?" asked the
Judge. "The electrician was at my place
the other day fixing a lamp socket in the
bathroom and he said that it wasn't always a
good plan to stand in the bath tub and turn
on the electric light. In explanation he went
on at great length with a strange lot of lingo
about how it might be barely possible for
some accident to happen to the transformer
insulation -so that the primary and secondary
might come in contact, and
how the secondary might
not be grounded right, and
how it might be possible
under those conditions to
get the current under the
full primary voltage from
the lamp through one's
body to ground through
the water pipes. I didn't
understand what he was
talking about, but maybe
you can explain what this
transformer is."

"From what the elec-
trician told you I suppose
you have transformers and
bath tubs in some way
connected in your mind,"
I replied. "But the little
warning which he gave
you was only incidental.
There is the barest chance
in the world that an acci-
dent would happen as he explained that it
might, but don't let that hinder you from
taking your regular baths.

"A transformer is a very simple device for
raising or lowering the voltage of an alter-
nating current. You will remember that I
told you once that alternating current flows
first in one direction and then in the opposite
many times per second. Also you under-
stand that voltage in an electrical circuit
corresponds to pressure or pounds per square
inch in a water pipe system.

"Now I will explain in a very elementary
way what a transformer is and why it is used.
When electric current is made at a central
station it is generated at a high voltage or
pressure because then the energy can be
transmitted long distances over comparative-

Not a Good Plan to Turn on the
Light from the Bath Tub.

ly small wires, just in the same way that
you could send a great many gallons of water
per minute through a small pipe if you had
sufficient pressure back of it. In this way
they save copper, which is very expensive.

" But when the central station company
gets the high -voltage current to your door or
to a group of houses which it wishes to light
it dares not bring the high -voltage inside for
it is dangerous-it is liable to puncture

ordinary insulation and
get away. So transformers
are brought into requisi-
tion to "step the voltage
down" as electricians say,
to a low pressure of about
110 volts, which is not
dangerous.

"In principle, the trans-
former which does this is
very simple. It consists
first of a coil of wire of a
great many turns wound
around a core of iron.
This coil is called the pri-
mary winding of the trans-
former. It is very care-
fully insulated from the
core, and the turns of
wire in the coil from each
other. The two ends of
this wire are connected to
the two wires of the high -
voltage line coming from

the distant power distributing point.
" Over the primary coil is wound what is

known as the " secondary." The secondary
is entirely insulated from the primary and
makes no connection with it whatever. To
this secondary coil are connected the wires
which lead into your house. Now the very
peculiar action which takes place is this:
When you send an alternating current
through the primary of the transformer, and
the pulsations of the current and voltage rise
and fall, rise and fall in rapidly concurring
cycles a current is `induced' in the secondary
a'though the two windings are not connected.
And stranger still, the ratio of the voltage of
the current in the secondary and primary
is directly proportional to the ratio of the
turns of wire in the two coils. That is to say:
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suppose the current in the primary (power
station current) is at a pressure of r r,000
volts, and the number of turns of wire in the
primary winding is ro,000. And suppose
the number of turns in the secondary is roo.
Then the pressure of the current in the
secondary, the pressure at which current will
enter your house, is rro volts. Stated in the
form of a proportion. The voltage of the
current in the primary is to the voltage of the
current in the secondary as the number of
turns in the primary is to the number of
turns in the secondary.

"A transformer used as just described is
known as a `step-down' transformer with a
` roo to r' ratio. If you were to connect the
high tension wires to the coil of the small
number of turns and your feed wires to the
coil of the high number of turns it would
become a step-up' transformer and the
voltage of the current delivered would be roo
times ás high as the voltage impressed or
r,roo,000, only of course this wouldn't be
practicable with a transformer of ordinary
design, as it would burn out.

" When alternating current came into nse
and the transformer was developed, together
they revolutionized the electrical business.
Then it became possible to transmit current
long distances, hundreds of miles. Big
transformers are installed in the water power
plants far off in the wilderness. They step
the pressure up to enormous voltages -
20, 50, no thousand volts maybe. Then
reasonably small wires of copper or aluminum
which will not bankrupt the company to
string, can be used to transmit the energy
miles and miles away to civilization.

"The transformer has also made prac-
ticable the great central power plants in our
large cities which generate vast quantities of
electricity at from r r,000 to 33,000 volts and
transmit it economically to out -lying sub-
stations where it is stepped down to an inter-
mediate voltage by special machines, then
transmitted to small transformers seen on the
poles about the district, where it is finally
stepped down to a pressure available for
consumption.

"Again transformers have made long inter-
urban electric railways possible.

"The principle of all static transformers is
the same, as just described. They are made
in a great range of sizes, however, from the
tiny ones which ring your doot-bell to the
gigantic coils in steel cases standing two or
three times as high as a man's head."

Private Car of President Diaz

President Porfirio Diaz is provided with a
handsome private car by the Mexican Tram-
ways Company which operates an extensive
system of electric railway in the City of Mex-
ico and the Federal District. This car was

CAR OF PRESIDENT DIAZ

built specially for the private use of President
Diaz and is kept constantly at his command.
It is fitted up and furnished in luxuriant
style. The president uses the car chiefly
when he desires to make a visit to a portion

LUXURIOUS INTERIOR OF THE CAR

of the city or Federal District which is not
easily accessible by carriage or automobile.
He is a great lover of horses and takes no
little pleasure in riding behind his spanking
team hitched to the presidential carriage. But
of course the use of a carriage in these days
is limited. As he has never taken to the
automobile as a means 'of conveyance,
although he rides in them frequently when
his time demands that a hurried trip be
made, the car was provided for the longer
journeys.
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Baseball Electric Score Board

Cleopatra dropped her most precious pearl
into a bath of grape juice, then drank both,
and the histoy of woman since that day
shows her ever ready to pawn her jewels to
buy her heart's desire. But
to make use of the na-
tional "diamond" for any
other purpose thanto play
the national game upon,
found its initiative in the
construction of the World
Advertising Company's
electric score board at the
Cub National League Ball
Park out on the West Side
in Chicago. The board
is i5o feet in length by 24
feet high, built of angle
iron and sheet steel resting
on a concrete foundation.
As is evident, its primary
object is to give information
to the 700,000 fans who at-
tend the season's games
by placing in the center of
the board, as shown, all
the data necessary to
keep track of the game
while it is in progress.
Incidentally (?) it carries
the short, crisp stories of a
great number of national
advertisers.

The little section of the board which most
interests the fans records the balls, strikes

and outs, gives the number of the batter,
pitcher, catcher and umpire, and also keeps
an accurate record of the games played by
clubs on other grounds in their respective
leagues. With this valuable addition to the
baseball game there will be no further diffi-

HOW THE SCORE BOARD IS OPERATED

culty in understanding the decisions of the
umpire which appear on the board the instant

TIlE ELECTRIC SCORE BOARD
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they are given. On the score card all the
players' names are placed, and each is given
a number ("13" being omitted) beginning
with the rotation of the batting order and
going down the list, including all the extra
batters. To keep informed as to what has
taken place at all stages of the game, a score
card is of vital importance to the spectator,
because the numbers as they appear on the
score board correspond to the numbers on
the score card, and the score board assists
in keeping a correct card.

This is all controlled by the young man
you see sitting in front of the desk switch-
board in the press box. He is just about to

push the button to show on the score board
that batter No. 3 is up. As he does this a
magnet on the back of the board over yonder
is energized, attracting its armature which
releases a plate that turns over on a small
shaft and shows the number "3" which is
painted on one side of the plate. When this
number is no longer needed the plate is
turned half over again by pushing the button.
Each number is controlled by a separate but-
ton and circuit from the switchboard and the
shaft on which the plate turns is operated by
a weight and train of gears on the back of the
score board after the manner of the old
fashioned clock.

New Philippine Cable Ships

The telegraph and cable systems of the
Philippine archipelago in the days of the
Spaniard were not very extensive. The
provincial capitals were connected with
Manila by
wire, but few
other, if any,
of the outside
cities enjoyed
the distinc-
tion. A f t e r
American oc-
cupation one
of the first
tasks of the
army was to
string t e l e -
graph wires
to every nook
and corner of
any import-
ance. Thous-
ands of miles
were strung
into the inte-
rior. This
vast system about two years ago was turned
over to the civil government to become, un-
der the head of communication, a part _ of
the Bureau of Posts, or as we know it, the
Post Office Department.

Upon our arrival the only inter -island
cable system, connecting the many islands
with one another, was that of the Eastern
Australasia Telegraph and Cable company.
It was over these cables that Dewey sent and
received his instructions after the battle of
Manila Bay. The cable system was also

THE CABLE. SHIP RIZAL IN PHILIPPINE WATERS

enlarged and bettered, the army laying many
new lines of its own in connection with those
of the commercial company, A big army
transport, the Burnside, was fitted up as a

cable steam-
er, manned
with an ex-
pert crew of
electricians.
Later she was
sent to the
United States
for similar
service on the
Pacific a n d
Alaskan
coasts. The
Burnside was
replaced in
the Philip-
pine work by
another army
transport, the
Liscum. This
vessel, after
the cable and

telegraph systems were turned over to the
civil government, continued in the work,
being chartered by the Philippine govern-
ment. But about a year ago the army con-
cluded it could no longer spare the Liscum
from her regular work, and the Philippine
government was compelled to cast about for
other ships. In the end the Basilan, a coast
guard cutter, was remodelled and fitted for
work as a cable steamer. Later the Rizal,
a clipper bowed, yacht -like ship of British
registry, was bought at Singapore.
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Use of Army Telephones

Realizing that efficient telephone commu-
nication is as essential in the transaction of
military business as in the commercial
world, it has been the policy of the United
States Army Signal Corps to install modern,
underground, common -battery systems at
the larger posts as rapidly as funds become
available.

Such use of the telephone is more extensive
than is generally known. During the last
year a large number of camps and posts
in the Philippines have had their systems
remodeled or new ones installed, and 36
posts in this country have been provided
with extended systems.

Rifle ranges at 59 posts have circuits to
aid in target practice, and at eight of the

By Courtesy of Telephony
TWO MEMBERS OF THE CORPS RECEIVING ORDERS

largest posts of the army plans have been
perfected and materials purchased for the
installation of buzzer systems. These sys-
tems include a push button at each firing
point which will ring a buzzer at the target
fired at, additional telephone communica-
tion and special arrangements being pro-
vided, for sending signals to all targets
during rapid fire.

The large illustration shows a detachment
from the Army Signal Corps establishing
communication with headquarters by means
of a field -telephone, while in the second

picture two members of the corps are re-
ceiving orders over the field telephone line
of special twin conductor seen lying on
the ground.

Shooting Without Ammunition

Ex -president Roosevelt once said "the
shots that hit are the shots that count" and
this thought is eternally uppermost in the
mind of our army and navy. Good records
upon the rifle range are much sought after by
the men composing the organized teams, and
while this target practice is expensive, results
have proven it to be a wise expenditure.

To avoid this expense as well as the dan-
gers accompanying target practice the Gov-
ernment has adopted a machine known as
the "sub -target gun" which does away with

actual firing yet gis es the
same results.

In a sense it is a rifle with -a
captive bullet the course of
which can be followed from
guh to target.

A target is placed about
sixty feet from the marksman
and his aim is taken at this
with the weapon in connection
with the apparatus uporl
which the records are made.
No support for the gun or
assistance is given the marks-
man by means of the ma-
chine, however, but his every
'movement be it ever so slight
while taking aim, as well as
the final result of his attempt
to hit the bull's eye, are
faithfully recorded upon a
miniature target located on
the machine.

No ammunition is used,
the effect being produced by

mechanical means. A needle operated by
electricity pierces the small target in
exactly the spot aimed by the marksman
when the trigger is pulled. The apparatus
is shown on the front cover of this issue.

The record shown by the small target is of
the greatest value to an instructor, as it shows
the cause of unsteadiness in taking aim and
brings to light faults in manner of holding the
weapon and discharging it as well as nervous-
ness due to fear of report or recoil.

The War Department has already invested
about $4o,000 in the machines.
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A MODERN BOILER ROOM

If we were not told that the boilers in this
picture use coal for fuel we would be quite
unable to believe it to be the case, as piles of
coal upon the floor, firemen busy with
shovels heaving it upon the white-hot grates
and the attendant dust which are so fre-
quently the accompaniment of boiler rooms
are here lacking.

Three plants of the Pittsburg Electric
Street Railway Company are so operated
that the coal for the 49 boilers in each plant
is not handled by manual labor again after
leaving the mines.

The coal arrives in freight cars and is
dumped directly into the huge bins of the
company. A small electric dump car con-
trolled by the engineer from the power house
comes down a tram track under one of the
huge hoppers and the coal is automatically
allowed to fill the car.

The engineer, by a simple movement, then
turns the current on the car which starts
for the boiler house, at the same time trip-

ping a lever shutting off the flow of coal.
The car when it comes over the boiler

supply hopper is automatically dumped on
reaching its destination and then goes back
for another load.

The coal is next forced into the furnace by
automatic stokers and the ashes, shakén
down by the automatic grate rockers, fall
into another car similar to the first and are
carried out to the dump.

In the power house of the company shown
in the accompanying illustration only one
man is required part of the time to look to
the boilers and see that all of the supply
hoppers are full. During the night shift
however two and sometimes three men are
used. It has been estimated that to do the
work of the mechanical and electrical
contrivances would require the continual
services of a force rof 38 men, whereas at
the present time sometimes one and never
more than three are required to operate the
plant at its full capacity.

[

C.
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Six Thousand Turns of a Switch

Few devices in the electrical line come
more frequently to our notice through use
than the ordinary snap switch of either the
rotary or push-button type. If you pick
up one of these switches today you may find
on it a yellow label upon which are the words

"Underwriters' Laboratories,
Inspected Snap Switch"

and wonder just what it means. A great
many devices, like snap switches, are installed
in grain elevators, cotton mills, furniture
factories, furniture storage, paint factories
and numerous other places where a break
down in them might start a fire.

Some nine years ago the insurance com-
panies began to realize that electricity was to
be the energy of the future, and that standard

these as to the recommendations to be made
to insurance organizations. To correct the
mistaken impression sometimes found that
the Underwriters' Laboratories test only
electrical material it should be stated that
their field covers all appliances and material
which have to do with the fire hazard, such
as fire extinguishers, fire doors, gases and
oils, fire alarm systems, fire hose, pumps and
hydrants, and with the co-operation of the
manufacturers and insurance inspectors,
many improvements in devices have been
made.

But to return to the story of the snap
switch. When received at the Laboratories,
207 E. Ohio St., Chicago, the switch is turned
over to an engineer who has given this sub-
ject special study and attention. After
being examined as to mechanical construc-

SNAPPING A SWITCH ON AND OFF THOUSANDS OF TIMES

appliances properly installed make the use
of electricity practically safe, and in the
matter of light would do away with the open
flame. To assist in making and upholding
safe standards in the construction of devices
the Underwriters' Laboratories were estab-
lished in Igor with authority to examine
and test appliances and devices and to enter
into agreements with owners and makers of

tion the switch in company with others of
the same make is placed in a testing machine,
which you see on the table in the picture,
and so arranged that enough lamps from the
lamp bank are connected to give an overload
of 5o or 25 per cent according as the switch is
rated to carry less or more than ten amperes,
respectively. The shaft on the table top is
run by a small motor beneath. This shaft
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operates a train of gears, to each set of which
is connected a short projecting clasp which is
fastened to the button of the switch, thus
turning the switch "on" and "off" from two
to three times a minute until a speed counter
indicates that the switch has made and broken
the circuit 6,000 times without failure. The
same machine is arranged to test push-
button switches and pull sockets as the case
may be.

Formerly re-examinations of appliances
were made from time to time, but the newer
form of inspection and one which is much
more satisfactory to the manufacturer,con-
sists in having the manufacturer test his own
devices under the supervision of the Labora-
tories' engineers, there being 19 branch
offices located in various parts of the country.
By means of this service the quality of goods
in factories where approved articles are made
is carefully observed, and the use of labels
restricted to such portion of the output as
meets in all essentials the standard of effi-
ciency shown by the sample originally tested
and on which approval had originally been
based.

Myths of Magnetism

When we consider that the laws of mag-
netism have been clearly understood only
within the last few decades (thanks partly
to the master mind of American electrical
mathematicians, Steinmetz), it is not sur-
prising that there should have been mis-
conceptions of magnetic phenomena for
centuries. Going back a thousand years or
more we find an interesting variety of what
we may now call "magnetic myths" among
the current beliefs, many of them being
repeated in various guises almost down to
our own time.

Some of these myths seem quite plausible
considering the scientific knowledge of the
time, while others are so far-fetched that we
can hardly conceive of their having been
taken seriously by the great thinkers of the
day.

For instance, we may very easily excuse
the great Greek philosopher Aristotle for
believing that submerged magnetic rocks
might attract ships loaded with iron nails,
even to the point of sinking them. Indeed,
this notion was so strongly believed that in
certain vessels sailing for Tapiobane the
nails were replaced by wooden pegs. But
when he also maintains that some lodestones

attract gold, silver, copper and tin, we smile
at his scientific inaccuracy; and when he
says further that there are even lodestones
which attract the flesh and bone of man, we
must put him down as repeating one of the
numerous magnetic myths of his time.
Most of these related to supposed magnetic
rocks and magnetic mountains, others to
magnetic ores which were said to attract
human flesh-so-called "flesh magnets."

Another and evidently popular myth
which we find seriously reported in several
books issued as late even as the Sixteenth
Century, tells us, with all seriousness, how the
ancient temple of Serapis in Alexandria
(Egypt) had a lodestone fixed in its roof so
that an iron statue was suspended in mid-air,
touching neither floor nor ceiling.

Parallel to this is the legend told of
Mohammed's being magnetically suspended
within his tomb. Another writer of the i6th
century contended just as seriously that
Venus was magnetic, hence her attracting
Mars, the man of iron.

Another series of myths, apparently
originating in Sweden, sought to explain
the fact that the compass needle does not
point to the geographical north pole of the
earth by telling of a strongly magnetic island
to which it pointed.

Other myths, now equally as funny,
with our present day knowledge of these
subjects, were the Italian ones about the
"Ethiopian magnets" which were said to re-
pel iron; also the French ones about rubbing
a diamond to make it attract gold and
about the effect of garlic on the magnetic
needle. Coming nearer our own time we
find one English writer telling of magnetic
cures for wounds, while another wrote a
whole volume to refute the idea that the
earth is a gigantic globular magnet. At
Amsterdam one of the Seventeenth Century
authors held that everything in the world
had the magnetic power of attracting
or repelling and that the sun was the most
magnetic of all bodies.

Then when in 1677 a German writer
worked out a scheme of perpetual motion
by means of magnets, we have the connecting
link between the myths of the past and of
the present. For even to this day there are
some in every country unscientific enough to
believe perpetual motion possible and im-
aginative enough to look to magnetic means
for realizing this sole survivor of a long
series of myths.
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OLD M,\NSION ON "ELECTRIC FARM"

"ELECTRIC FARM"

Up in Maine in the town of Minot, An-
droscoggin county, is a farm which, on ac-
count of the numerous electrical devices and
the things performed by them, is known as
the Electric Farm. The owner, Mr. E. E.
Ramsdell, is chief inspector for the New
England Telephone
Company in that sec-
tion and is constantly
adding to the equip-
ment.

The great number
of switches, clocks,
bells and telephone
sets first attract the at-
tention of the visitor
who is still more im-
pressed when he real-
izes that each device
has something to do.
Three of the five
electric clocks on the
place are shown in the
l..)cture, on the next page
the upper one causing a
15 -inch gong on the front
of the barn to strike the
hours and half-hours.
The little clock in the
middle of the panel is
arranged so that by
opening or closing
switches, bells are rung THE FIRE ALARM SYSTEM
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in any or all rooms in the house at a
stated time. The lower clock gives the
horses their breakfast. The grain is placed
in a box above the stalls the night before,
and when the time arrives a magnet opens
the bottom of the box and the grain falls

into.the feed box below.
Another of the illus-

trations shows the
switching and signal
panel which controls all
electrical apparatus ex-
cept the fire alarm and
telephones. Running
into this board are
194 wires. The an-
nunciator indicates that
the rural mail -carrier
has just visited the
letter -box in front of
the house. A burglar
alarm system protects
the poultry -house and
the windows and doors
of the dwelling, a bell
ringing and an indi-
cator telling where the
trouble is in case of
an alarm. A new in-
cubator installed in the
shop 40o feet from the
house is provided with
a thermometer so con-
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nected that when the temperature rises too
high or falls too low a bell in the dining
room announces it. In fact this room is the
headquarters from which most of the ap-
paratus is controlled.

One of the latest improv' ments is a com-
. plete fire alarm sv,cem with a ra-inch gong
in the house, and an "electric whistle" on
the barn. The box which tells the location
of the fire is given on the annunciator and
recorded on the tape just as in a city fire
alarm system.

Not the least interesting also is the port-
able field telephone equipment. When the
men go to the fields to work they take a
portable set along. A line of telephone
poles provided with jacks into which the
connections from a portable telephone may
be plugged, runs through the center of the
farm and at any time the men may call up
the farm house.

Electricity for operating all devices comes
from 32 Columbia dry cells, but plans are

SIGNAL AND SWITCHING PANEL

under way to
build a dam
across a small
stream on the
farm and install
a water -power
plant from which
sufficient current
may be obtained
not only to light
the buildings but
also to saw wood,
to do the churn-
ing, run the fan-
ning mill, corn-
sheller, grind-
stone, sewing ma-
chine, operate
electric cooking
devices in the
kitchen and per-
form numerous
other duties.

CONTROL CLOCKS

No "Out of the World" Today

A Frenchman in talking about life today
remarked, "The more it changes, the more
it remains the same." Wireless telegraphy
and long distance telephone communication
are tending to make one place just like
another so far as getting out of the world, so
to speak, is concerned. Steam ships started
on their voyage were once a secure refuge
from the worries and cares of business, but
today equipped with wireless apparatus and
a daily paper the broker and business man
keep tab on the doings in their respective
lines during the trip, while their wives may
patronize the dressmaking shop where the
latest styles are displayed. Orders are taken
for gowns and transmitted ashore by wireless,
the garments being ready upon arrival.



The Lightning Rod
BY BROTHER POTAMIAN, D. SC., LONDON, PROFESSOR OF PHYSICS IN MANHATTAN

COLLEGE, NEW YORK

As early as November 7, 1749, Franklin
recognized that the "electrical fluid" agreed
with lightning in twelve particulars, among
which he enumerated its brilliancy, sinuous
path, snappish noise, heating power and
conduction by metallic rods. Though the
resemblances were remarkable, he did not,
however-philosopher as he was-feel him-
self justified in concluding that the two
orders of natural phenomena were abso-
lutely identical until he had succeeded in
establishing this identity by further experi-
mentation.

By the month of June, 1752, he had
matured a plan, very novel in its way, of
putting the matter to a crucial test. Ac-
cordingly, accompanied by a stalwart son of
twenty-two summers, he took with him a
queer assortment of electrical appliances,
including a silk -covered kite, a Leyden phial,
an iron key and a silk handkerchief. With
these, he went out into the fields surrounding
Philadelphia where, with the expert skill of
his son, the kite was raised and an experi-
ment begun, which while dangerous in it-
self, was fundamental in theoretical im-
portance and pregnant with practical possi-
bilities. With this classical experiment of
Franklin all are familiar.

When the cord of the kite was made con-
ducting by the falling rain -drops, sparks
were freely taken from the silk -insulated
key, the jar charged and discharged and
other experiments made by the electricity
which was derived from the cloud by the
inductive action of the pointed wire fastened
to the top of the kite. At the same time,
the anger of the cloud was appeased and
its striking power enfeebled by the stream
of electricity of opposite sign which went up
from the pointed conductor. Franklin felt
that he had drawn "lightning from the skies"
and foresaw the consequences that would
follow from his bold experiment with regard
to the protection of life and property.

It was not, however, until the month of
September, 1752, that Franklin raised a
pointed conductor over his own house,
which conducter he intended for experi-
mental purposes rather than for the pro-

tection of his home. Acting on his pub-
lished suggestion, pointed rods were erected
by French physicists in the month of May
of the same year, 1752, when results of a
formidable and spectacular character were
obtained in Paris and its vicinity.

Off in distant Bohemia, a parish priest,
Divisch by name, with a double Doctorate
in Philosophy and Theology to his credit,
was carrying out at the same time and on a
grand scale experiments for- the protection
of the severely tried villagers of Prenditz
who were confided to his pastoral care.

His "Meteoro-
logical machine,"
as he called his
multiple -point
lightning conduc-
tor, was erected
in the summer of
1754, that is, six
years before any
building in Amer-
ica and eight be-
fore any building
in England was
protected by a
lightning conduc-
tor.

Franklin's divi-
ded rod of 1752
with it pair of
Gordon chime s
was an experi-
mental rod and

not a lightning conductor. Franklin
erected a lightning conductor in 176o
over a building in Philadelphia; his friend
Watson did the same in England in 1762.
It was only in 1769 that conductors were
placed on St. Paul's Cathedral, London.

It was early recognized that to be effi-
cient a lightning rod should be continuous
throughout; and, at the same time, make good
"sky" above and good "earth" below.
The good "sky" is secured by making the
end terminate in one or more sharp points;
and the good "earth" either by connecting
the lower extremity to a plate of metal
sunk away in moist ground or by making

AN EARLY LIGHT-
NING ROD
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the said extremity send off a number of
branches into deep moist soil. The con-
tinuity is obtained by means of an uninter-
rupted rod, round or flat, made of iron or
copper and preferably insulated from the
building. The reason for the insulation is
that a flash of lightning, like the discharge

A GOOD "SKY"

of a Leyden jar, is oscillatory in character,
consisting as it usually does of a few violent
rushes of electricity up and down the rod
until all the energy of the flash has been
spent. For the same oscillatory reason
these violent surgings in the rod give rise
to a tendency to throw off vicious little
sparks sideways from the conductor so that
its vicinity during an electric storm is de-
cidedly one of danger, and hence to be
carefully avoided.

It is not because iron is cheaper than
copper and less liable to be stolen that its
use is recommended for lightning conduc-
tors, but because its higher resistance tends
to slow down the discharge and make it
less violent and less explosive.

As to the sharp point, which is screwed
to the end of the rod, it is sometimes made of
platinum, but more frequently of copper.
Copper is cheaper and, what is of greater
importance, it is less liable to be melted
owing to its higher conductivity.

At a time, it was customary to make con-
ductors rise considerably above the building
in the belief that their protection extended
over a circular area the radius of which was
twice the height of the rod. Present prac-
tice discards this arbitrary rule and relies
for protection on a number of inconspicuous
points distributed over the highest parts
of the building.

Gas and water -pipes as well as balconies
and projecting metallic masses are best
separately grounded; or else, they may be
well connected together and then grounded.
The same holds for gutters, drain -pipes
and the like.

Wooden ships need a lightning conductor
which may consist of a wire -rope fastened
at the top of the main mast to one or more
points, the lower part of the metallic- rope
being thrown overboard on the approach
of a storm. Ships built entirely of iron and
steel, such as our merchantmen, ocean grey -

A GOOD "GROUND" OR "EARTH"

hounds and fighting monsters, need no such
artificial protection, as their sharp tops make
good "sky" and their broad ironsides good
"earth."

The functions of a lightning conductor are
twofold: (a) preventive, by which it gradu-
ally reduces the potential of an approaching
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cloud and prevents the stroke; and (b)
preservative, by which, if the rod is struck,
it will carry the energy of the flash safely
to earth. Conditions of impulsive rush may
arise, and they are known to electricians,
when, however well a building may be pro-
tected, it will be struck; hence the necessity
of having the conductors examined peri-
odically, say at the beginning of summer, by
competent men.

We smile today when we read of the differ-
ence of opinion which gave rise in England
to the controversy of "Points versus Knobs"
in 1772-1777, and which led to the "knob-
bing" of the rods of St. Paul's Cathedral and
of the royal conductors at Kew. Error
prevailed, but only for a time. A writer of
the day put the matter in epigrammatic form
when he wrote:
While you, Great George, for knowledge hunt,
And sharp conductors change to blunt,

The Nation's out of joint;
Franklin a wiser course pursues,
And all your thunder useless views,

By keeping to the point.
It is germane to the subject to say that

the expression "electric" storm is preferable
to "thunderstorm," because electricity is
the active agent or principal feature of the
impressive phenomenon. No one thinks
of calling a hailstorm by the descriptive
term of patter storm; yet that would be just
as logical and appropriate an appellative
in one case as thunderstorm is in the other.
The expression "thunder and lightning" is
illogical because it puts the effect before
the cause.

"Thundertube" is certainly a startling
misnomer applied to the long, narrow,
glazed tubes formed in siliceous materials
by the fervid heat of the flash, but not in
any way by the sound -waves produced by
the crash. "Thunderbolt" does not mean,
despite the common opinion, a white-hot
mass that accompanies the discharge; it
is purely and simply the flash itself. A
glowing mass that comes down in the track
of the discharge is a meteorite, a body of
cosmic and not terrestrial origin, a visitor
from space that chooses the path of the
flash, for its descent to earth.

Again, there are no "thunderclouds" in
nature, only electric clouds; nor is there
ever "thunder in the air" save when the
lightning breaks from cloud to cloud or
leaps from cloud to earth, or strikes from
earth to cloud. But though thunder is
only occasionally in the air, electricity always

is. We have a normal electrical field in all
seasons, times and places.

Though it is the lightning that kills and
not the thunder, we would not object to the
following inscription found on a tombstone:
"Here lies (so and so), oh! what a wonder,

She was killed outright by a peal of thunder,"
because the suddenness of the peal may
have given the aged lady a shock from which
her failing heart was unable to recover.

We are well aware that such criticism
of technical terms in popular use will have
no reform effect; because as long as people
will say that " the sun rises" and " the stars
set," they will continue to speak of "thunder
and lightning," of thunderclouds, thunder-
storms and thunderbolts. Though con-
taining an element of error, these expressions
have the sanction of centuries; and so they
have come to

Frying Griddle Cakes on a Motor

Of the thousands who daily use the modern
electric motors probably few realize how
great an advance has been made in certain
types within the last few decades. The
writer does, for he remembers "carrying the
dough" to settle a heated argument about
the earliest type of alternating motor (the
invention of Nikola Tesla) of which one had
been sent to the electrical engineering
laboratory at Cornell. While a decidedly
practical motor, it wasted a good share of the
current in heating both itself and the sur-
rounding room. Indeed it grew so uncom-
fortably hot during certain experiments with
it that one student bet he could fry griddle-
cakes on it if he only had the batter.

A few days later the writer procured the
latter from his boarding house, but the
motor proved to be just a little too efficient
for simultaneous use as a stove and the
heat was not ample to hake the cakes, so
the student who had made the rash predic-
tion paid for a bounteous feast of gas -baked
griddle cakes at a hotel on the following
Sunday. Since that time one maker after
another has learned how to raise the effi-
ciency of his alternating motors, so that no
one would now dream of using one simul-
taneously as a kitchen range, and the student
who lost that bet is among those most pleased
at the progress, for he is an enthusiastic
user of the present highly efficient and cool
running types.

ALBERT SCHEIBLE.
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Two Thousand Miles by Elec-
tric Car

The car shown in the photograph is one
of the regular cars of the Oneida Railway
Company of Utica, which on a continuous
trip of 1,994 miles travelled through five
states to Louisville, Kentucky, and returned
in fourteen days. The actual running time
of the car was 75 hours and 56 minutes
and the car maintained an average speed of
38 miles an hour which the schedule re-
quired. The car kept to its schedule
throughout the trip and not a single mishap
marred the long journey which officials of
the Oneida Railroad and citizens of Utica

Electricity in Coal Mines

Some very interesting facts regarding the
use of electricity as to its safety in coal mines
have been brought out by experiments made
by Professors Thornton and Bowden of
Armstrong College, to find out under what
conditions coal dust will be ignited by electric
flashes.

Coal in bulk or as dust is not a conductor
of electricity, but coal dust made into the
form of a paste with water, when placed on
a marble slab, affords a path sufficient to
form a dead short circuit between ter-
minals one inch apart subjected to a
pressure of 480 volts. Stones and rocks in

PARTY AND CAR THAT TRAVELED 2,000 MILES

participated in to learn something of the
railway development of the Central States.

The cities of Detroit, Indianapolis, Ft.
Wayne, Toledo, Buffalo and Syracuse were
all passed through on the long journey, and
the lines of 26 distinct electric corporations
were passed over in making the trip. At
one place where no connection existed it was
necessary for one road to lay a temporary
track over to the other to allow the Car with
its passengers to be transferred to the other
line. Over all but four miles of track the
car travelled under its own power, that dis-
tance it was towed owing to a difference in
voltage to which the motors of the car were
not adapted.

The car was the regular type equipped with
four 75 -horse motors and the trucks were
fitted with three-inch flanges, while the in-
side of the car was fitted with wicker seats
instead of the regular seats used in the ordi-
nary passenger service. The photograph
shows the party as it started from Utica
May 10, returning May 24.

the roof and walls of the galleries of the
mines were such good insulators that when
struck by the ends of live cables one-half
an inch apart no flashing occurred. Coal
dust deposited on live copper contacts
one and one -quarter inches apart did not
flash over at 48o volts.

Cartridge fuses are recommended and
should never he replaced by a bare wire.
Commutators should be kept clean, espe-
cially where the gap between live copper and
the frame is small.

When an alternating current cable was
broken it was found that the voltage neces-
sary to ignite the dust was much higher than
on a direct current conductor.

Tests of various kinds to the number of
2,20o were made, and although it is shown
that coal dust may be ignited by an elec-
tric flash and the probable conditions have
been determined, it does not follow that the
use of electricity in collieries is dangerous.
On the other hand electricity is deemed
much safer than gas.
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ELECTRIC CUPI?ENT AT WORK
NEW DEVICES FORAPPLYING ELECTRICITY

Feeding a Trip-hammer

If you ever have visited a steel mill and
watched the ponderous power hammer forge
a billet of steel weighing, perhaps, 20 or
3o tons, you have thrilled at the sight of the
operation. Almost irresistible power seems
to be represented in the rapid strokes of the

devised to do the work electrically and save
expense and labor.

In the picture a 25 -ton jib crane is shown
with the electric billet -rotating device in-
stalled. Only a small section of the billet
is shown, as in actual practice it is much
longer, and balancing tongs are attached to
each end. The wheel and the chain which

HOW THE BILLET OF STEEL IS ROTATED BY MOTOR

hammer, which itself weighs tons and tons.
The billet, white hot and dazzling, is hung
by the middle from a crane and is quite
deftly rolled by the men so as always to
present a new surface to the ' -nmer and
eventually secure a nearly roun. Corm. But
many men are required to perform this job
of feeding the hammer, so a way has been

surrounds the billet may be turned in either
direction, thus rotating the mass of steel
as you would roll a lead pencil between your
fingers. The motive power lies in the little
motor shown in the angle of the crane, a
long shaft and gearing transmitting the power
to the wheel and chain which roll the billet
over and over.
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Prevention of Mine Disasters

When lire breaks out in a mine, when an
explosion occurs, or any other circumstance
arises which may endanger the lives of all
of the men in the mine, some way must be
provided to warn the miners in all the work -

had been done," would have prevented a
horror.

A new system of signaling for mines has
recently been developed by the Western
Electric Company, complying fully with the
laws of Illinois and other states regulating
the use of telephones and emergency sig-

naling systems. This set is
simple and consists of a magnet
generator-a little dynamo simi-
lar in principle to the generator
or magneto used in some tele-
phone systems for calling "cen-
tral"-the necessary wire and
a large number of electric gongs
or bells distributed throughout
the mine.

The generator, which is oper-
ated by a haind crank will
operate 6o eight -inch gongs over
an eight -mile line. It must be

ILLUSTRATING THE ADVANTAGES OF THE MINE SIGNAL SYSTEM

ings of the danger which is present-some
system independent of all others, protected
against the elements in every conceivable
way and to be used only in cases of emer-
gency. When such a system is not provided
and lives are lost there is one more terrible
"If" added to the things which, "if they

absolutely in working order at all times, so
note the precautions taken to protect it.

Each generator is arranged in an iron box
provided with a padlock, ordinarily to be
kept locked. To protect the generator when
the outer door of the box is opened, a steel
cover is fastened over the opening of the
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box and in front of the generator. This
cover removes the possibility of any part of
the clothing of the party operating the gen-
erator being caught in the generator wheels,
and also protects the generator from in-
terference by other foreign substances which
might collect should it be exposed while
the door is open.

A compartment in the front of the door
of the box equipped with a glass front is
provided for the key to the set. It is the
intention that a key to the set shall always
be kept in this compartment and that this
key will be used only in cases of emergency,
when anyone may break the glass front and
obtain the key to open the set. This com-
partment is made air -tight so that it will
be impossible for dust to get inside and hide
the key from view. The back of this corn
partment is painted white so as to make
the key more noticeable.

It is also intended that the foreman or
man in charge of the mine shall be provided
with an extra key to enable him to open the
box under ordinary conditions in the mine
when it is desirable to operate the generator
for fire or emergency call drill.

Every precaution against water following
the line wires into the case of the signaling
set is taken. A curved inlet at the top pro-
vides an entrance which removes the pos-
sibility of water flowing along the line wires
and into the set.

The emergency signal bell used with the
generators consists of a non -sparking bell
provided with two eight -inch steel gongs
mounted upon a wooden or steel backboard
and having a protecting canopy. The
gongs are hot galvanized and have an espe-
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cially loud and clear tone. All parts, in-
cluding the windings, are especially treated
to stand conditions of mining atmosphere.

In the Modern Village Smithy

Many an awkward piece of repair work
falls to the lot of the blacksmith, work that
requires the tool to be brought to it rather
than the work to the tool. Particularly
there are a great many holes to be drilled
in unmanageable parts which cannot be
held on the ordinary drill press. Then it is
ordinarily the case for the smith to bring
into play the "iron -band" muscles for which
he is justly renowned and laboriously drill
the holes with a breast drill. But even in

AT WORK IN THE MODERN VILLAGE SMITHY
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the blacksmith shop electrically driven tools
are driving out the old methods wherever
day current is available, and one of these
tools is the electric drill which runs from a
lamp socket.

In the example here illustrated the smith
is fitting a steel strap to the under side of
a thill. He has probably already drilled
one or two holes in the strap, but wants
to use it as a pattern to drill the rest
through both wood and steel. If he were
to do the job on a drill press a helper
would be required to hold the awkward
thing. With the electric drill it is a simple
and quick process.

Electric Scrubbing Machine

Up-to-date building managers will be
interested in the machine here shown for
scrubbing floors by electric power. It
weighs only 5o pounds and derives the cur-
rent which propels the brushes from a long
flexible cord attached to the nearest lamp
socket.

The revolving brushes are driven by a
little vertical motor as shown and surround-
ing them is a ring which carries the water

ELECTRIC SCRUBBING MACHINE

along with the machine, eliminating the
necessity of mopping up. Varnish, paint
and stains may be removed by the use of a
steel brush and chemicals. Then sand-
paper surfacers may be attached to the
machine in place of the brushes and the
floor finished smooth for filling and polish-
ing.

Egg Beater and Cake Machine

Electrical energy transferred to angel
cake by means of a motor driven egg beater
and cake machine is said to make possible

EGG BEATER AND CAKE MACHINE

nine cakes where only seven can be made
from the same material beaten by hand,
such are bakery statistics.

Material for cream puffs, lady fingers, etc.,
when electrically prepared results in a
greater number of these dainties than when
hand beaten. The machine, which is used
in bakeries, may be run fast or slow and is
provided with several different kinds of
beaters shown in the picture. The large
bowl holds 5o quarts and the small one 25
quarts. The various kinds of beaters or
paddles will serve for almost any kind of
dough.

e
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Ingenious Arc Lamp Pole -top

When arc lamps are supported directly
over the tops of poles by fixtures known in
practice as poletops, it is customary for the
trimmer to climb either the pole itself or
a ladder leaned against the same when he
goes to recarbon the lamp. This is ob-
jectionable not only because of the danger
in windy weather but also because a man
steadying himself on a pole or ladder cannot
use his hands to the best advantage. To
overcome these drawbacks an ingenious
type of poletop is being introduced in Eng-
land, in which the lamp is hung from an in-
verted stirrup pivoted within the poletop
proper. Paying out a wire rope (which
runs down one side of the pole) allows the
stirrup to swing the lamp several feet out
from the pole and to then lower the lamp
so that it can be trimmed by a man standing
on the ground. On lowering the lamp it is
automatically disconnected from the cir-

Taxes and Cigar Lighters

ARC LAMP POLE TOP
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cuit but is switched into it again when the
lamp is returned to its normal position by
pulling the rope taut.

One of the curious effects of the heavy
taxes which Germany must levy to support
its enormous army and navy, is shown in
the widespread introduction of electric cigar
lighters. The recent increase in the tax

GERMAN CIGAR LIGHTER

on matches
makes their
use almost pro-
hibitive in cost
for cigar stands
or restaurants
where many
light their
pipes or cigars.

Where a lighting circuit is available, the
electric cigar lighters of types familiar also in
this country serve the purpose admirably.
But in the scattered country inns, which the
electric current has not yet reached, the

problem is more puzzling and a variety of
semi -electric types have been evolved.

Here is one consisting of a little gasoline
torch (or rather benzine torch, that being the
liquid preferred on the Continent) hung from
a box which contains a battery and an in-
duction coil. The user lifts the torch off
the hooks, raises the hinged lid with his
thumb and lights the torch with a spark
from the coil. According to the manufac-
turer's estimate, each filling with benzine
lasts a week and the battery outlasts the
equivalent of over ioo,000 matches. To
some of us who expect electricity to supplant
rather than supplement such dangerous
fluids as gasoline or benzine, this combina-
tion seems curious.

An Electric Curfew Wink

According to reports from Cape Town,
the electric light company in this important
South African city makes a regular evening
practice of switching the electric lights off
each circuit for an instant and switching
them on again, in place of the former ringing
of a bell or blowing of a whistle. If this
practice extends to other lands will we have
to revise the classic recitation which each
school class in succession perpetrates upon
us, so as to have it read: "Curfew shall not
wink tonight ?"



NOW TO MAKE AND OPERATE ELECTRICAL DEWCES

Locating Flaws in Cables

The tremendously high cost of laying a
submarine cable, of repairing it after it has
been laid, or indeed of even locating a faulty
spot in a finished but unlaid cable, make it
essential that every strand comprising the
cable should be thoroughly inspected before
the assembling. This can be done with
fair rapidity by passing each strand (with
its gutta-percha covering) between the
screen of an X-ray tube and the tube itself.

In the apparatus pictured, the strand to be
tested runs over guide wheels on the support
for the screen and tube, while the induction
coil, rotary interrupter, rheostat, fuses and
switch are all contained in the cabinet on
which these are mounted. With such an
outfit even a rapid inspection of the insulated
strand will detect any flaw present in either
the copper core or the gutta percha covering,
so that any such fault can be remedied before
the strands are twisted into a joint cable.

LOCATING FLAWS IN CABLE BY X-RAYS

Making a Hole in Glass

It is stated that a hole may be made in
thin glass by pressing upon the glass a
disk of wet clay. Make a hole through this
clay the size of the hole desired in the glass,
being sure the glass is clean and bare. Now
pour molten lead into the hole and the lead
and glass will drop through at once. The
quick heating of the glass at one point
causes a circular crack to form, the outline
of which corresponds to the hole made in
the clay.

Plain English or Symbols-Which?

To more clearly realize what it means to
have a magazine devoted to as technical a
subject as electricity and yet written in
"plain English," our readers should turn
to the opening pages of one of the standard
works on dynamo designing, Wiener's
book on the " Practical Calculation of Dy-

namo Electric Machines."
kn this volume the author
prides himself on adhering
strictly to standard nota-
tions as adopted by elec-
trical congresses to design-
ate certain common phases
of electrical construction
and calculation, and pre-
faces his fine work by giv-
ing a list of these symbols
-there are 348 of them
altogether.

Truly the reader who
is not scared out by this
list (which occupies r2
whole pages) has the
making of an electrical
mathematician in him, but
most of us will prefer to
do our reading on these
t iemes in just plain, un -
symbolic, United States
English and let it go at
that,

C
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Fastening Up Insulators

There are various kinds of brackets and
supports for fastening insulators to brick
walls. Some stay up for a long time, others
pull out very readily, some are easily installed

HOLES ARE
DRILLED INTO
BRICK IN ONE
MINUTE WITH A
SPECIAL DRILL

THE BOLTS ARE INSERTED HEAD FIRST

and others are put up only after a great deal
of labor. How the all -steel bracket of
Hubbard and Company is put up and how
well it holds is here illustrated in a graphic
manner. The bracket itself Is made entirely
of metal, and a special tool is used for drill-
ing a hole rapidly in brick or mortar and
then forcing the expansion bolt in place.

THE REVERSE END OF THE ITAMMER-DRIVE
IS A HOLLOW PUNCH WHICH SLIPS OVER
THE BOLT. FIVE BLOWS OF THE SLIDING

HAMMER DRIVE IT HOME

THE BRACKET FASTENED WITH TWO BOLTS
IMBEDDED ONE INCH HOLDS A 172 -POUND

MAN THUS
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Protecting the Lineman

Even if the wires were all "dead," most
people would call it a ticklish job to work
around among the wires at the top of a
pole, which may be anywhere from 3o to
6o feet above the ground. Now multiply
the danger fourfold by presuming several of
the wires to be carrying high-tension current
under a pressure of several thousand volts;
you wouldn't care for it, you say. Yet the
lineman must frequently encounter this
"live" work, as he calls
it, and he must be
given credit for great
precision of movement
and no small degree
of personal courage
when he performs
these precarious duties.
Touching two wires
of widely different po-
tential may cause him
to crumple up and
go hurtling to the
ground, or else he may
fall across other high
potential wires in the
maze which surrounds
him.

To protect the line-
man against such ac-
cidents a device known
as the "linemen's
shield" is now made,
a product of the
Linemen Protector
Company of Detroit,
Mich. It is made of
rubber and is about
the size of an auto-
mobile tire, terminating
at each end in two
small tubes. It is hol-
low, of course, and is
slit all the way along
one side so that it can
be opened out and
slipped down over a
wire. At the shoulder
between the small tube
and the body tube is
a hard rubber ring
which fits closely
around the small tube
and clamps it upon
the wire. This ring

nas a slot so located as to admit the
wire.

The rubber is pure Para and varies in
thickness from inch, where it is subjected
to pressure, to 3-16 inch along the flaps.
Each shield is subjected, before it leaves the
factory, to a pressure of 30,000 volts, so after
putting shields over the live wires the line-
man need have no fear of accidental shock.
He can also throw the shields, spread out,
over the cross arms, to sit or stand upon.
Then, as he works upon a wire, current can -

LINEMEN AT WORK PROTECTED BY "SHIELDS"
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not pass through his body to the ground by
way of the pole.

In trimming or repairing arc lamps there is
also danger of shock, so the lamp man may take
one of the shields along with him on his rounds

USING "SAWFLDS" IN TRIMMING ARC LAMP

and stand in it as he would in a snowshoe.
Still another application is in tunnels or

subways carrying live conductors. When the
lineman is splicing or repairing these cables
he makes use of one or more of the shields
to sit or stand upon while at his work.

Doctor Studies Heart by Telephone

The Isle of Wight and London are one
hundred miles apart, and over this distance
Dr. Milne who lives on the Island recently
prescribed for a patient having heart trouble
in London after listening to the beating of
her heart as heard over the telephone. A
stethoscope, an instrument which every
physician has for listening to sounds in the
lungs and heart, was held over the pa-
tients' heart and attached to a specially
made telephone which magnifies the sounds
in the transmitter.

Safe Temperatures for Dynamos

The metallic parts of a dynamo can stand
a high running temperature without danger,
only being limited to the temperature that

can affect the insulating materials
which are near these parts.

The temperature of the con-
ductors is also limited by the tem-
perature of the insulating material.

It seems reasonable to establish
as limit of temperature of the
windings for a continuous indefi-
nite run the temperature at which
the cotton lining would fail, or
about 212° F., but as the exact
temperature at any moment can-
not be exactly determined it is
safe not to exceed 190° F. or
200° F.

For the commutator or collect-
ing rings the temperature limit
is fixed more by mechanical than
dielectric reason. In order to keep
the soldering of the joints in good
condition the maximum allowable
temperature is about 318° F.
But the centrifugal force and the
increase in length due to heat may
at a temperature above 240° F. pro-
duce distortion and loss of align-
ment of the parts.

Under overload for a very short
time an increase over these tem-
peratures of 60° F., viz., 250° F.
or 260° F. instead of 190° F. or

zoo° F. can be allowed.

Aluminum and Copper Conductors

The use of aluminum wire as a conduc-
tor in some cases in place of copper usually
brings up the question as to the differences
between the two metals for this purpose.
The following table, the result of experi-
ments and calculation, gives some inter-
esting comparisons.

Aluminium. Copper.
Same resistance-Cross section loo 6o
Same conductivity-Tensile

strength ioo 125 to 130
Same diameter-Weight loo 330
Some conductivity-Weight Too 200
Same resistance-Cost (raw ma-

terial) loo 170
Same resistance-Cost (manu-

factured) loo 147
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An Automatic Electrical Clock

A few weeks ago I was called upon to
devise a clock for use in a medical college,
notifying the classes at to minutes of the
hour, and calling them on the hour; the
clock was to ring an electric gong for a few
seconds each time.

Now this, in itself, was, of course, a simple
proposition; but an additional specification

German silver adjusted to make contact
with the screws (C), successively.

Now upon the outer edge of the face at
the hours of ten and twelve, (D1), (D2),
Fig. 2, I mounted springs of thin German
silver, curved inwardly to make contact
with the minute hand at the proper time;
these springs were insulated from the face
itself.

Next, I took a piece of sheet German
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DESIGN OF AN ELECTRIC CLOCK

that it should be so arranged that any hour
could be switched on or off as desired, made
the situation more complicated.

I will explain how, by the use of very little
material or apparatus, I solved the problem.

I first obtained a large wall clock with a
good sized face, some i -inch hard rubber
sheet, German silver strip, wire, screws, etc.

Removing the face and hands I mounted
a sheet of hard rubber (A), Fig. t, upon the
frame of the works with screws and washers
as shown, so that it was removed from the
frame about inch. Circularly disposed
about the spindle carrying the hands I placed
brass screws (C), Fig. t, with the heads be-
hind the hard rubber and projecting just
through the surface of the front. Attached
to the sleeve which carries the hour hand
I made an arm of sheet brass (B), Fig. t
upon which was riveted a thin brush of

silver and cut it like (G), Fig, 3, and screwed
it to the bottom projecting shelf over which
the door is mounted (although it may be
mounted at any other convenient and ac-
cessible place) ; the ends of each of the pro-
jecting strips were formed into a hook as
shown. Twelve German silver springs (H),
Fig. 3, engaged the hooky at right angles;
these springs are made to be disengaged
at will.

A cable (J) connects the springs (H),
Fig. 3, with contacts (C), Fig. r, better shown
in Fig. 4.

Fig. 5 shows a diagram of the circuit of
the complete apparatus with the battery
and night switch connected to binding posts
which are upon the clock.

The arm (B), Fig. r, must be mounted
slightly in advance of the hour hand and in
a manner that it may make contact with
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the screws (C), Fig. r, before the minute
hand reaches ro minutes of the hour, and
break contact after the minute hand has
passed the hour; also the pressure of the
brush upon the contacts must not be enough
to retard the movement of the hands.

The springs (D') and (D2), Fig, 2, should,
of. course, slant in the direction the hand
moves; the length of each call may be gov-
erned by the distance the spring projects
toward the sweep of the hand; my adjust-
ment was 15 seconds.

When completed, this clock was imme-
diately put in service, and I have yet to hear
complaint of it failing to perform the duty
assigned it. L. D. SURLES

Fireproofing Wood Electrically

The general difficulty in fireproofing
wood (or for that matter, almost any other
combustible material) has not been that
of finding a suitable material for the pur-

TANK

pose. Quite a variety of mineral salts
can be used for this purpose, including some
inexpensive ones like alum or borax, but
the puzzle has been how to saturate the wood
thoroughly with these salts. Painting it
with a solution of such chemicals will only
fireproof the outer layer, as the sap in the
wood will not let any solution penetrate
far unless it has first been removed.

This removing of the sap and the replacing
of it by a fireproofing solution can be done
electrically in a very simple manner as shown
in the cut. The wood to be treated is placed
on a lead plate connected to the positive
pole of an ordinary electroplating dynamo
while a similar negative plate is suspended
over it, the whole being immersed in a
reservoir containing a solution of borax.

FIREPROOFING

When the current is turned on, the sap rises
towards the negative plate and the fireproof-
ing solution gradually takes its place. A
little resin and carbonate of soda are said to
make the borax solution more effective, but
other solutions can be used in the same way.

Non -explosive Welders

In trying to develop a new type of elec-
tric battery some years ago, one of our regu-
lar contributors had the discouraging ex-
perience of repeatedly having his experi-
mental battery explode. On counseling
with one of the most eminent chemists in
the country he was assured that his reasoning
out of the chemical reactions was correct
and that the mishaps could be explained
only by impurities in the chemicals. Un-
fortunately even the so-called chemically
pure clemicals then available on the market
had just enough of the obnoxious impuri-
ties to cause havoc, and as the proposed
battery was to be supplied with lower priced
(and hence still less pure) chemicals, its
practicability was out of the question.

Very similar to this seems to Le the ex-
perience of many who lave used acetylene
gas and its products for the welding and
hot cutting of metals. Even in Germany
where chemical progress is at its highest,
the explosions of acetylene welding devices
have been continuing with truly shocking
frequency. Recently the causes of these
explosions have been discussed in a treatise
issued by a prominent acetylene engineer
of Vienna, who has analyzed the supposed
protective arrangements of the ten different
types of acetylene welding apparatus and
who frankly reports that not one of the ten
can be depended upon to avoid explosions.

If the German and the Austrian mind took
less kindly to the complexities of chemical
reactions and more so to the simplicities of
electrical devices, these costly and sometimes
fatal explosions would undoubtedly have
been avoided. As it is, continental Europe
has merely been showing the rest of the world
what not to use in the way of welding devices,
while the electrical welders which originated
in the United States are steadily finding a
wider market even among European manu-
facturers. For where is the man with keen
business judgment who will not appreciate
the greater convenience of the electric weld-
ing devices as well as their entire freedom
from danger.
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Mail Box Alarm

Our mail box is situated almost a city
block distant from the house, and this
necessitated rigging up some kind of an
alarm, or detector, in order that we might
be informed when mail was left by the mail
carrier. So I made a good-sized wooden
mail box, and, through the medium of a
cheap electric bell, we are notified when
mail is put in the box. The lid of the box
is arranged to open as shown in Figs. r and
2, opening partly on top and partly on the
front. Two pieces (BB), Fig. 2, are at-
tached to the lid to strengthen it, and fit
just inside the box when closed (see c, c,
Fig. 4.) Fig. 3 shows two pieces of spring
brass, attached to a wooden strip, insulated
from each other, and this arrangement is
screwed inside the mail box so that, when
the lid is down, one of the pieces (B) will

Fy.2
MAIL BOX ALARM

Two cells of dry batteries ring the bell
loudly when the lid of the box is opened
only I inch. I placed a switch near the bell
to cut it out in case the carrier should put
magazines, long papers, etc., in the box,
thus holding the lid open far enough to
allow the contacts to close the circuit. Other
modiicatians of this arrangement can easily
be made.

HERBERT C. SUGG.

Magnetic Lathe Chucks

Every one familiar with metal working
lathes knows that a considerable part of
the lathe hand's time is consumed in "set-
ting up," and that the time required to ad-
just the tool is small as compared with that
needed for properly clamping the material
which is to be worked. With pieces of

some shapes it even takes
longer to clamp the piece in
the properly central position
than it does to take a cut off
it afterwards, and if a piece
is to be faced off on both
ends it often is a hard mat-
ter to chuck the piece so that
both ends will be exactly
parallel. Now in general
shop practice probably 95
per cent of the metal pieces
that need such turning are
of iron or steel, hence it
is surprising that magnetic
means have not been exten-
sively used for holding these
pieces in position.

The principle of a mag-
netic lathe chuck would seem simple
enough, for if we grip a powerful horse-
shoe magnet in the chuck of a lathe it
will hold its armature so firmly that a
light cut could no doubt be taken off the
latter.

To apply this principle in ordinary shop
practice all we need is a strong electro-
magnet mounted in place of the usual chuck
and so designed that the piece to be held
will form its armature. This is done quite
effectively by making one pole of the magnet
in the shape of a star, with the prongs of the
star fitted into suitable recesses in the shell
which forms the other pole. Then the
magnetizing coil or coils can be wound in a
groove in this outer shell.

L ' 
f,g. 3

enter between the brass strips, separating
them; when the lid is raised inch, the piece
(B) rising with the lid, slips from between
the strips and allows them to come together,
forming a contact.

A piece of incandescent lamp cord is
finally run through a hole in the box, and
one part is attached to each brass strip;
the other end is spliced to two wires leading
to the house, where they are attached to the
bell and batteries in the same way that any
electric bell system is connected for operation.

A stop prevents the lid from opening too
far, and a small spring on the stop makes
the lid fall down. On the under side of the
lid, (I), a weight is fastened to help make
the lid close.

Fiy.4
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Insulating Materials
PAPER

Paper is used very largely in electrical work
in the form of common paper and pressed
board. To render it impervious to humidity
it is very frequently impregnated with par-
affine or other hydrocarbon's. Its dielectric
power decreases with an increase in the
pressure to which it is subjected.

The best insulating value is given by good
manilla paper disposed in well spread
sheets. It must be dried in vacuum before
using and the impregnating mixture is to
be neither .too hard nor too fragile. If too
hard the paper would break when first
bent-if too fragile it would end by complete-
ly pulverizing.

Paper covered cables, lead sheathed, are
more homogeneous than those covered by
rubber and are more easily manufactured.
But the dielectric resistance of India rubber
is greater than that of paper, making paper
covered cables larger and heavier for the
same insulating capacity. The paper insula-
tion, moreover, is destroyed with the lead
covering and so paper covered cables can-
not be used where there is any electrolytic
effect on the line. Their greatest use is in
telephone work.

CELLULOID

This material is made up of a mixture of
camphor znd gun cotton and is a very good
insulator. When they first began making
celluloid it would burn_ very rapidly when
its temperature reached 284° F. By means
of a process involving the use of alcohol,
ether and a ferric salt it has been rendered
incombustible. Before the introduction of
this process the manufacture of celluloid was
very dangerous on account of the explosive
character of the gun cotton. The old time
celluloid, itself, was a dangerous thing to
handle as it would burst into flame with
almost explosive violence. It is used es-
pecially in the manufacture of storage
batteries and dry battery cells.

RESINS

Different kinds of resins are used in the
manufacturing of insulating varnishes for
the insulation of spools and wires of electrical
apparatus. Their insulating power is quite
high, moreover they afford mechanical protec-
tion to the inner layers of wires in the spools.

(a) Yellow wax mixed with white wax (in
the proportion of 10 to i) is used for tele-

graph apparatus spools. The unwound
spools are subjected for five hours to a dry
temperature of 212° F. and are then dipped in
the mixture which is kept at a temperature of
35o° to 375° F. The mixture is left to cool
gradually and the spool is withdrawn only
when the mixture begins to coagulate. After
withdrawing the spool is heated up again to
eliminate the excess of insulating material,
and then wound. After winding the spool
the immersion process is repeated- at least
three times.

(b) To increase the inner insulating resist-
ance of electro -magnets and galvanometer
spools a red varnish made up of sealing -wax
dissolved in alcohol at 194° F. is used. This
varnish is spread on the spool cold. To
apply a second layer wait till the first one is
dry. In practice it is better to apply several
thin layers than few thick ones. Sealing
wax is also used in the composition of insu-
lating cements for storage battery and simi-
lar work.

BITUMINOUS SUBSTANCES

Among those the most important bitumin-
ous substances are tar, bitumen, and pitch.

(a) Clark's mixture, which is used to
insulate underground cables, is made up of
65 parts of mineral pitch, 3o parts of silicon
and five parts of tar. This mixture is ap-
plied, to the cable together with rough hemp
in the proportion of one part of hemp to two
of the mixture.

(b) The bitumen used in electrical work is
largely vulcanized. Used for electrical cables.
it contains from five to 20 per cent of sulphur,

For junction boxes and other applications
bitumen is mixed with chalk or potter's clay
to obtain an economical filling material. Its
insulating power is not very high; so it is
used for low tension work only.

(c) Dialite is a mixture the basis of which
is tar. Cables protected by this insulating
material are not subjected to electrolytic
effects or to humidity. It does not fuse under
overload and can be very easily twisted
without cracking. Moreover its cost is very
low.

These substances are used principally in
connection with the Edison system of under-
ground conduits. In this the cable is drawn
into an iron pipe and the space between the
cable and the inner surface of the pipe is
filled up with tar. When the iron pipe falls
away by getting rusty the tar is the only pro-
tection left to the cable.



Electrical Men of the Times
FRANK J. SPRAGUE

Frank Julian Sprague has been called
"the father of the electric railway." As his
portrait shows (and it is a recent one), he
is still in the prime of vigorous manhood,
so that his offspring must be correspondingly
youthful. In truth, it is difficult to realize
that the great electric -railway industry of
the United States, with its 4o 000 miles of
track and cash investment of over $3,000,-
000,000, has come into existence within the
last twenty-two years.

Mr. Sprague is not
to be described as the
inventor of the electric
railway. Many men,
both in this country
and Europe, have con-
tributed to the devel-
opment of this means
of transportation as we
know it today. Like
most great inventions,
it is a composite, the
first name on the list
being Thomas Daven-
port, a Yankee black-
smith, who exhibited
a toy motor, mounted
on wheels, operated
by a primary battery,
in Brandon, Vermont,
in 1834. Later David-
son in Scotland,
Farmer, Page, Stephen
D. Field, Edison, Van
Depoele, Daft and
Short in the United States, and Siemens in
Germany contributed materially to the
development of the invention. But it was
Sprague, more than any other man, who
brought the thing to pass, and by general
consent the electric street railway put into
operation by him in Richmond, Va., in 1888,
stands as the pioneer road of the modern
commercial electric -railway industry.

But the merest outline of Mr. Sprague's
career can be attempted on this page. He
was born in Milford, Conn., July 25, 1857.
He graduated from the United States Naval

Academy at Annapolis in 1878, and for a
few years was a naval officer. He early
manifested an interest in electricity and
developed strong inventive faculties. He
resigned from the navy to become an as-
sistant to Edison, but a year later he, with
others, organized the Sprague Electric
Railway and Motor Company and began
the development of electric motors. In 1882
he applied for his first patent, and it was

his company that later
took the contract for
equipping the Rich-
mond road, which was
accomplished, a f ter
-overcoming extraordi-
nary difficulties, in
1888. Within six
years five -sixths of the
existing horse -car lines
in the country had
been converted into
electric lines.

Mr. Sprague has
been prominent in de-
signing various forms
of electric elevators
and also large electric
locomotives. One of
the most important
of his inventions is the
multiple -unit system
of train operation, now
in universal use in
heavy electric rail-
roading where indi-

vidually equipped cars are combined into
trains.

We also find his name among the
members of the commission which carried
out the monumental work of electrifying
the New York city terminal of the New York
Central Railroad. He is a past -president
of the American Institute of Electrical En-
gineers and is a member of several other
engineering societies. He has received many
medals, and honors have been bestowed upon
him in recognition of his work. His home
is in New York City.

<
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ECTRICITY IN THE
HOU, HOLD

Sweets for the Sweet
By LAURA M. WARREN

Judith Hamilton had put the finishing
touches to her tea table, taking special care
to have it look very inviting to the hungry
man who would soon be at home. She felt
particularly happy this evening, as it was
their first wedding anniversary and she
wondered if Robert had remembered, for
she knew that as a rule men are so forgetful
about the little things that mean so much to
a woman; but then the thought came to her
that Robert was not like other men. She
had said nothing about it in the morning
as he bade her good -by, but all through the
day had gone about her work with a light
heart, singing snatches of the opera they had
attended the night before. Taking a last
survey of the room and giving her maid
final directions about serving dinner prompt-
ly at 6:3o, she ran upstairs to finish dressing.
She had just completed her toilet and caught
up a few stray locks of her golden hair with
the new comb Robert had given her the
week before for her birthday, when she
heard his latch key and hastened down stairs
to greet him as he was hanging up his hat
and coat on the rack. She saw a package
lying on the hall table, but at the time thought
nothing about it.

" How beautiful you look tonight, my
darling!" exclaimed Robert as he kissed
the smiling face held up to him. "Even
more beautiful than you did a year ago."

" Oh, Robert, then you did remember that
today is a special one for us!"

" Of course .I did, sweetheart, and I
have brought you something which I think
will be fitting for the occasion, but you are
not to open it until after we have had din-

ner, as I am sure when you f.nd out what it
is you will not rest until you have tried it."

"Then, Robert, do let us hurry, for I
can hardly wait!"

As soon as they had finished eating the
maid brought in the precious bundle and
with eager fingers Mrs. Hamilton undid the
wrappings, while her husband watched her
flushed, happy face with a glad light in his
eyes.

At last, his gift-an electric chafing dish
-stood before her in all its beauty.

" Oh, Robert!" she cried, jumping up
and putting her arms around his neck,
"You are the dearest man that ever lived!
It was only last week that I was downtown
and saw a woman demonstrating this very
thing and I wanted one so much."

"And do you know, little woman, I
happened into the store just at that time,
in search of something that would please
you, and when I saw you so interested in
what the demonstrator was doing, the
thought came to me that an electric chafing
dish would be the very thing, so I stepped
around to another counter until you had
gone, and then went back and bought this."

"I am so glad that you did, Robert, and
we will try it this very night, for some of
the girls have promised to run in this even-
ing, as they want me to show them how to
make some candy to sell at the bazaar
they are going to have on Saturday night.
I was thinking this afternoon how hot it
would be in the kitchen working over the
stove, but now we can just attach the plug
to the lamp socket above the table here and
make our candy where it is comfortable."
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Shortly after eight o'clock the bell rang
and in came four laughing girls, looking
cool and sweet in their light summer frocks.
Mrs. Hamilton met them with a cordial
smile, telling them how pleased she was
to have them come.

" Judith, dear," said Polly, a plump little
lassie, the youngest of the four, " We put
on the very thinnest dresses we had, for
we expect to roast over the hot fire."

" Well, girlie," replied Judith, "I am
going to give you a pleasant surprise," and
she led the way into
the dining room and
showed them her new
chafing dish.

The girls danced
around the table with
w i i d exclamations
of delight, eager to
try making candy
by electricity.

" Let us begin by
making molasses
candy!" suggested
Ruth, " and I think
Kathleen should
make it as she always
has such good luck."

"All right," replied
Kathleen, "and while
it is getting cool
enough to pull get
Judith to make some
of her maple fudge
with the candied
cherries."

"Oh goodie!"
cried Polly, clapping
her hands, "and after
that, if it is not too
late, we will have
Betty make some of those delicious choco-
late caramels that she had the last time
we were at her house."

"Very well," replied Betty, "that will
make three kinds, which ought to be enough
with what the other girls are going to make."

"Now, Kathleen, it is your turn to begin
first with the molasses candy."

"All right," said Kathleen, "I will begin by
putting in the chafing dish two cups of molas-
ses, two cups of brown sugar, two tablespoons
of vinegar and a piece of butter the size of a
large egg; then turn on the current and let
the mixture boil (without stirring) until it
hardens when dropped into cold water."

She Saw a Package Lying on the Hall Table

When it had boiled sufficiently, Kathleen
stirred in a heaping teaspoon of baking soda
and poured the candy on buttered tins to
cool, and Ruth and Jane began cutting
up oiled paper into pieceslarge enough to wrap
the candy in after it was pulled and cut up.

" Don't forget, girls," said Kathleen,
"that when you begin to pull the candy
you must rub a little butter on your hands
to keep it from sticking to them."

After the chafing dish was washed, Judith
began to make her fudge.

"I think I will
make a large pan of
this," she said, "as
Robert is very fond
of it and is sure to
buy some, especially
if it is made by elec-
tricity, just to see if
it hasn't a better
flavor."

"Oh Judith!" cried
Polly, " you didn't tell
us what you put into
your fudge."

"Well!" said
dith, "I put in two
cups of white sugar,.
two cups of light
brown sugar, a cup
and a half of maple
syrup and a cup and
a half of milk. Let
it boil, stirring con-
stantly, until a little
dropped into cold
water makes a soft
ball that you can pick
up with your fingers;
just before you take.
it off put in a piece

of butter the size of a small egg, and a tea-
spoon of vanilla. Remove the candy and
beat it for two or three minutes, then add
one-fourth of a pound of candied cherries
that have been cut up in small pieces, and
continue to beat until the candy begins to
get thick, but not too thick to pour smoothly
into buttered tins. Mark in squares."

By the time the fudge was done the mo-
lasses candy was ready to pull, and when it
was cut and wrapped up, the girls thought
it was time to go home.

"But Betty!" cried Ruth, "won't you tell
us how to make the caramels?"

"I surely will," replied Betty, "and you
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may write it down. I was wondering, Judith
dear, if it would be asking too much of you
to let me come over in the morning and make
`he caramels in your chafing dish. It is baking
day at home and mother does not like me in
the kitchen when she is busy. Besides, I want
to make the candy in the chaf.ng dish as
I intend to ask father to get me one."

" Come by all means, Betty, I should be
glad to have you, and you may make the
candy here in the dining room where you
will not be at all in the way."

"That is so good of you, Judith, I want
the caramels to be just right ana sometimes
when I make them on the stove they bum."

" Well, girls, I see you are waiting for
the recipe, so here it is:

"Two cups of white sugar, two cups of
Karo syrup, one-half cup of milk, a piece
of butter the size of a large egg, one cup of
grated chocolate; ' boil until it stiffens in

cold water and pour into buttered tins.
Better wrap the caramels in waxed paper
as the weather is warm."

The girls then packed their candy into
boxes, and telling their hostess how much
they had enjoyed themselves and that they
had never kept so cool before when making
candy, started for their respective homes,
singing the praises of the electric chafing
dish.

" Oh Robert!" said Judith, as she closed
the door after the girls, "I am so delighted
with your beautiful gift. I never really liked
to make candy before. I am going to cook
all kinds of dainty dishes for you this sum-
mer."

"I am very glad you like it, dear. It does
seem very convenient and makes no dirt
at all and is much safer than the chafing
dishes with which you have to use the alco-
hol flame."

WORK "WELL BEGUN, HALF DONE"

Following the tendency of the business
world the housewife of today is seeking as
far as possible to eliminate the necessity of
labor and the waste of time attendant upon
the older -day methods of housekeeping, and
in accomplishing this she has no better helper
than electricity. Breakfast is usually one
of the lightest meals of the day and in having
it quickly prepared without unnecessary
labor the electric cookers stand first.

Eggs are a common American breakfast
dish but require a hot fire in the cookstove.
With electricity in the house just push the

button and directly the heat is where needed
without waiting.

Put up your windows and let in the fresh
morning air for there is no flame to blow out.
If one of those hot sultry mornings comes
along just run the extension cord out the
window and have breakfast on the porch, for
your cooker is portable. With breakfast
over there is little work to cleaning cooking
utensils, the kitchen is cool for the day and
as a good Irish cook once said " When you
smell a stove that doesn't smell, that's
electric."
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The Truth About Current Cost

A great many people have been misin-
formed regarding the cost of current for
operating certain household devices. Often
the questions are asked: " Why don't you
use a vacuum cleaner?" or "Why don't
you buy a vibrator?" In many instances
the reply is: " Oh, it costs so much for cur-
rent," or "I've been told they fairly eat up
electricity."

Now such answers are
the actual figures. Five
vacuum cleaners list the watts consumed by
their household machines as follows: 25o,
220, 210, 250, 225. The average is 230
watts, or make it 25o watts for good measure.
Two hundred and fifty watts equals exactly
one-fourth of a kilowatt. When you buy
current from the electric company you pay
by the kilowatt hour, that is the way your
meter measures it. Prices of course vary in
different cities, but 12 cents is considered a
good average price for a kilowatt hour.
Therefore, when any one tries to tell you
that current for a vacuum cleaner costs
frightfully and that your meter is going to
"just whizz around," just remember that
it is in reality not going to cost you over
three cents an hour-pretty cheap when you
consider the nice clean rugs and curtains
that result.

It is the same with the vibrator. Two of
the best makers list their vibrators as con-
suming oo watts and so watts respectively.
We'll go the highest one to watts better and
call it an even hundred. That is one -tenth
of a kilowatt and if the vibrator were to run
an hour it would consume one -tenth of a
kilowatt hour or 1.2 cents. Ordinarily you
would not care to use a vibrator more than
15 minutes, which means .3 of a cent's
worth cf current for a nice massage-not so
scandalously extravagant.

wrong. Here are
manufacturers of

The Kitchen Stove

When we buy a ton of coal to supply the
kitchen stove, it is quite doubtful if we con-
sider just how much of the heat in the coal
is actually used. The best cook stove made
cannot keep nine -tenths of the energy from
the coal from going up the chimney. Of the
one -tenth left, only about one-half is really
applied to the cooking, the rest being wasted
in making the kitchen uncomfortable, es-
pecially in summer.

While the electric kitchen in which prac-
tically all the heat goes where needed may
mean a few cents more a month, no money
goes up in smoke.

Lighting the Home

It is not often that in making a comparison
between the cost of lighting the home by
electricity and lighting it by gas or by the oil
lamp the real cost of the latter is considered.
The oil lamp and gas light smoke up the
paper and ceilings and destroy the paint.
Broken globes cost money and are not
always promptly attended to which makes
matters worse, while the item of oil cost is
usually not taken into account.

Every open lamp, gas or oil, is a consumer
of oxygen and a producer of poisonous car-
bonic acid gas, and, no doubt, many doctor
.bills are traceable to air from which the life-
giving oxygen has been taken, especially in
winter when lights are most used and win-
dows kept closed.

In the present-day plans for home illumina-
tion the tint of the ceilings and walls is made
to assist in diffusing the light while the saving
brought about by the introduction of the
high efficiency lamp and the placing of
outlets where a low candle power lamp will
take the place of a higher power lamp
farnher away, makes electricity the cheapest
means of lighting where light, convenience,
safety and time are considered.

C
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A Young Experimenter

This is a picture of an electrical experi-
mental table and its owner Harol E. Foley,
42 Plymouth Ave., Buffalo, New York. A

miniature electric railway, with semaphores
for signalling, an electromagnetic engine, an
induction coil, a fan motor and other inter-
esting devices are shown as making up his
outfit. Many of the devices are of his own
construction and show what a boy can do
who really makes up his mind to become an
electrical experimenter.

Model Electric Locomotive

Although appearing to be a steam loco-
motive the miniature engine and tender in
this picture are run by electricity. It took
three months to build this outfit, which
weighs seven pounds and is 19 inches long.
The boiler, cab and tender are made of
Russian iron. The frame, wheels, domes,
journal boxes, etc., are of brass, and the
steam pipes are represented by heavy
copper wire. A to -volt motor is placed in
the firebox and geared to the wheels under
the cab. A 2k -volt lamp is used for a head-
light, the voltage being reduced by a small
German silver resistance in series with the
light. A lever in the cab reverses, stops,
or starts the locomotive. Two wheels on
one track are insulated from the axles by
hard rubber bushings, these two wheels being
each provided with a flat steel brush con-
nected to one side of the motor. When the
batteries are connected. across the rails
the current goes to the engine frame,
through the motor to the steel spring brushes
and to the wheels and back on the track on
that side to the batteries.

J. S. Couret of 830 Canal street, New
Orleans, La., had the ingenuity and patience
to carry out this novel piece of work.

MODEL ELI CTRIC LOCOMOTIVE



An Electrical Laboratory for Twenty-Five
Dollars

By DAVID P. MORRISON

PART VIII

It no doubt would be well for us to pause
at this point and see just where we stand
financially as we were going to construct an
electricallaboratcry for $25.00. To make
an estimate of th.; total cost of all the ..qc;p-
ment described in the articles up to the
present would invoke so many variables
that it would not be at all accurate. No
doubt a great many of the boys had all the
tools required when they started; perhaps
some did not have the tools but had wire
and other materials that they did not need
to purchase so that the cost of different items
to different boys will vary through wide
limits. The description of the apparatus
may have been too crude for some or not
fine enough for others, which would result in
a wide in cost.

Some boys may have preferred to have
certain work done by outsiders rather than
by themselves, thus adding to the cost con-
siderably. The remaining articles how-
ever will describe the construction of small
apparatus that will be quite useful about
your laboratory and its cost will be very
small as compared to the equipment you
have been building; and in the majority of
cases it will be found that out of the original
outlay, after building the essential apparatus
that has already been described, there will
be quite a few dollars left to spend upon
the odds and ends which will go to make up
the apparatus now to be described.

GALVANOMETER CONSTRUCTION

The galvanometer is an instrument for
detecting and measuring, relatively, the
current in an electrical circuit. Its opera-
tion depends upon the simple fact that there
is a magnetic field about every conductor
carrying a current, due to that current, and
the strength of this magnetic field is depend-
ent upon the value of the current in the
conductor.

To illustrate this, if you take an ordinary
compass and hold it near a wire carrying
current the needle will be deflected and tend
to set itself in a direction at right angles to

the line of the wire. The earth's magnetism
will be also pulling it in another direction
(except when the wire is in an east and
west direction) therefore the needle will
point in a direction determined by the re-
sultant or combined action of these two
forces. The amount of its deflection will
depend on the strength of the current in
the wire.

The magnetic field around a current -
carrying conductor is supposed to be in the
form of little concentric "lines of force"
whirling around the conductor. If you
look along the wire in the direction in which
the current is flowing the unseen rings will
be whirling around the wire in the direction
in which the hands of the clock move, or
clockwise. The of the compass
needle is to lie in the plane of these rings.
Put the ,compass above the wire when the
current is flowing away from you and its
north pole will be deflected toward the right
trying to get in the path of the lines of force,
and travel with them. Reverse the current
and the little whirls will reverse in direction
and the north end of your compass needle

will be deflected to the
left.

This principle is ap-
plied in the galvanom-
eter; that is, a compass

w needle, affected by a
$ current flowing in a

coil of wire, is made,
by the amount and di-
rection of its deflection,
to show the course and
strength of the current
in the coil. A very
good one may be made
as follows and may be
used in a locality
where the value of the
earth's magnetic field
is practically constant.

Turn from some well
seasoned close grained
wood a ring whoseFIG. 79

C
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cross section is shown in Fig. 79 and whose in-
ternal diameter is 44 inches. This ring should
be thoroughlyshellaced to prevent its warping
out of shape. Cut from some i -inch hard

FIG. 8o

wood a piece whose dimensions correspond
to those given in Fig. 80. Cut a groove in
this piece as shown by the dotted lines so
that the wooden ring will fit into it. The
groove should be inch deep at its center.
Now cut another piece whose dimensions

4

FIG. 81

correspond to those given in Figs. 8i and 82
that is to be used in mounting the ring upon
the base. The groove in this piece should fit
over the wooden ring and it should be cf
such a depth that the block will rest almost
upon the wooden base when it is fastened
down over the ring. This block can be
screwed to the base.

Drill three }-inch holes in the base as
indicated in Fig. 80. Now obtain a piece
of brass rod about six inches long and thread
it for its entire length, then cut it into three
pieces of equal length. Round off one end
of each of these,pieces and solder the other
end into a hole in a brass washer about

inch in diameter. These three screws can
now be forced into the three Finch holes in
the base and are to be used in leveling the
instrument. Three ordinary brass screws
might be used for this purpose with small
pieces of sheet brass soldered in the grooves
in their heads
and the points
rounded off.
Two binding
posts should be
mounted on
the base as
shown at (B1)
and (B2)Fig.
80. Two }-in.
holes (H1) and
(Hz) should also be -drilled in the base for
the wires to pass through from the coil.
There should be grooves cut in the under
side of the base connecting these holes with
the hinding posts to place the wires in, thus
providing both electrical and mechanical
protection.

The compass needle must be mounted in
the center of your coil and it must carry a
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FIG. 83

pointer that moves over a graduated scale.
A suitable mounting, containing case, scale
and pointer can be made as follows. Turn
from some close grained, hard wood a small
box whose dimensions correspond to those
given in Fig. 83 which shows a cross section
of the box. Turn a small wooden ring
whose dimensions correspond to those of (R).
Drill about eight small holes in this ring and
arrange to fasten it to the upper edge of the
box. Cut from some thin iss a circular
piece '24" inches in diameter that is to serve as
a tcp for the box. If you are unable to
obtain the glass a small piece of clear cellu-
loid will do. It might "be well to place a
ring of heavy cloth under the glass or cellu-
loid as that will prevent dust and dirt sifting
into the box.
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Now cut from some heavy cardboard a
ring that will fit on the step (S) and project
about }-inch beyond the inner edge. Mark
this ring off into equal divisions, each corre-
sponding to a certain number of degrees.
Considerable care should be exercised in
graduating this scale and the finer the
divisions the more accurately the deflection
can be measured. Two zero points should
be marked on the scale exactly 18o degrees
apart and the remainder of the scale lettered
o to 90 degrees in each direction from these
zero points. The scale can be fastened
in place with some shellac, or a better way
to do this is to cut from some heavy tin a

second ring the same size
as the one you cut from
the cardboard, and shellac
the cardboard ring to it.
This completed ring can
now be fastened in place
with three or four small
screws.

The magnetic needle
should be made from some
good quality steel and its

FIG. 84 dimensions should corre-
spond to those given in

Fig. 84. The thickness of the steel should
be about 1-16 inch. Drill a 5-32 inch hole
through the center of the needle and force a
piece of brass rod into it of such a length
that it is just flush on one side and projects
about 3-16 inch on the
other side. Now drill in
this piece of brass rod a
3-32 inch hole, with a
pointed drill, from the end
that is flush with the sur-
face of the needle to a
depth 1-16 inch less than
the length of the rod.
Cut from some very thin
spring brass a pointer as
shown in Fig. 85. Drill
a 3-16 inch hole in the r1G. 85
center of this pointer so
that it will slip down over the piece of brass
rod in the needle. The needle can now be
tempered and the pointer soldered in place,
making sure you do not overheat the needle
when soldering. The pointer and needle
should be exactly at right angles with each
other. A right angle twist can be placed in
each end of the pointer at the points (P1)
and (P,) Fig. 86, and the ends then filed to a
knife edge thus greatly increasing the ease of

reading the deflection, as there will be a
fine edge moving along the edge of the scale
instead of a blunt point.

Obtain a piece of 1-i6 steel rod about
4 inch in length and put a sharp point on one
end. Drill a r -i6 -inch hole in the end of a
piece of }-inch-brass
rod, that is threaded
its entire length and
about inch in
length, to a depth of
about } inch. The
steel rod should fit
into this hole very
tightly without being
soldered. Saw a slot
in the other end of
the brass rod so that
it can be turned with
an ordinary screw
driver. Drill and thread a hole in the
center of a circular piece of Finch brass
one inch in diameter so that the threaded
brass rod will turn rather hard in it.
Three other holes should be drilled near
the outer edge of this piece for small screws
to be used in mounting it in the recess (R)
in the bottom of the wooden box shown in
Fig. 83. Be very careful to see that the
pivot is in the exact center of the box, other-
wise you will have an error in the indicated
deflections on the scale. The position of
the pointer can be changed vertically by
turning the screw that carries the small
steel rod.

This part of the instrument is now com-
plete and can be assembled and the box given
two or three coats of good shellac. It would
add quite a bit to the appearance of your
instrument if you would give the inside of the
wooden box three or four coats of white paint.

The box containing the needle must now
be mounted in the exact center of the wooden
ring which can be done as follows:

Cut from some }-inch hard wood two
pieces six inches long and j' inch wide. Place
these two pieces on edge and a distance
apart equal to the breadth of the wooden
ring and mark out a circle on them as shown
in Fig. 87 with a radius equal to that of the
outer edge of the wooden box. Cut these
pieces out between the dotted lines to a depth
of } inch. These pieces should now be
mounted on opposite sides of the wooden
ring with their edges horizontal and at such
a height that the needle will be in the center
of the coil.

FIG. 86

4
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The winding on this galvanometer can be
made to correspond to almost any require-
ments. You no doubt had best first deter-
mine experimentally how many ampere turns
are required to produce a given deflection.
You will find the deflections do not increase
directly as the current increases. The num-
ber of ampere turns is the product of the

FIG. 87

current in a coil and the number of turns of
wire in the coil. If you know the number
of ampere turns required to produce a
given deflection, and know the value of cur-
rent you want to produce that deflection
with, you can determine the number of
turns required by dividing the ampere
turns by the current. Use a size of wire
that will carry the current without excessive
heating.

The terminals of the winding should
be brought out in such a way that they
will correspond to the holes (H1) and (H2)
in the base of the instrument

The wooden containing box should be
placed in such a position that a line drawn
through the two zero points on the scale will
be exactly perpendicular to the plane of the
coil. To operate the instrument the coil
should always be placed parallel to the mag-
netic needle, when there is no current in the
coil, which can easily be determined by
the ends of the pointer being at zero on the
scale.

A chart can -be made that gives the relation
between degrees deflection and current by
passing known values of current through the
instrument and noting the deflections of the
pointer.

All instruments whose operation depends
upon a permanent magnet being controlled
by the earth's magnetic field, and another
magnetic field produced by a current whose
value is to he determined, are subject to
large errors in indication due to changes in
the magnetic .field in which the needle
operates that may be produced by outside
magnets and cur. ents, but so long as the

conditions under which the instrument is
used remain the same as those under which
it wafcalibrated, there will be no serious
trouble.

(To be continued)

Reversing the Polarity

In reply to frequent inquiries for a con-
venient means of changing the polarity of a
pair of wires two methods are here illus-

FIG. I

trated. In Fig. 1 the device consists of
binding parts mounted on a wooden base
and a pair of two point switches so connec-
ted by a hard rubber strap as to move the
switches at the same time. Connections

FIG. 2

from the binding posts are made in grooves
on the under side of the wooden base.

This device is fitted for use on low
voltage circuits.

Fig. 2 represents a standard double -
throw, double -pole knife switch suitable,
when mounted on slate, marble or porcelain,
for use on r to volt circuits. The wires
should be properly bushed where they cross
each other in order to prevent any danger
of contact between them.
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Membership in Popular Electricity Wireless Club is made up of readers
of this magazine who have constructed or are operating wireless apparatus
or systems. Membership blanks will be sent upon request. This depart-
ment of the magazine will be devoted to the interests of the Club, and
members are invited to assist in making it as valuable and Interesting
as possible, by sending in descriptions and photographs of their equipments.

Wireless in Every Home
That wireless telegraphy, as applied to

the home, is not the complicated, expensive
science that it generally is believed to be,
is proven by F. B. Cham-
bers, of Philadelphia, who,
though an amateur in the
business, is known among
his friends as "The Wizard
of North Ninth Street."
On the roof of his two-
story home he has shown
to friends and experts alike
that it is possible to receive
messages through as simple
aerials as three strands of
wire clothesline, a wire cot
stood on end, an umbrella
and even a dishpan. He
has not, however, suc-
ceeded in sending any mes-
sages through the last
three.

His wife is almost as great an enthusiast
as he is and when he leaves home on a rainy
day or evening she frequently talks to him

MRS. CHAMBERS IS A WIRELESS ENTHUSIAST

USING A BED -SPRING AERIAL

with her key in Morse while he listens
through his umbrella, which is connected
up to a small portable receiving instrument.
To reply, he has to hunt up a wireless sta-
tion, but there are so many wireless ama-
teurs in Philadelphia and so well known to
them is Chambers that he seldom has to
search long to attain his purpose. Mrs.
Chambers, however, says sh.e has the most
fun when she is doing all the talking and he.
cannot answer back.



!i

7

POPULAR ELECTRICITY

"UMBRELLA" AERIAL

The "wizard" takes great pleasure in
aiding and instructing the boys of his
acquaintance in the mysterious science and
spends many a pleasant evening in talking
with them over the housetops. Several of

WORKING THE COIL

his students intend to camp out in the
suburbs of Philadelphia this summer to try
especially to add to tl, a list of Chambers'

349

makeshift aerials and to see from what long
distances they can pick up messages with
their crude instruments. The best that
Chambers has done so far with his umbrella

DISHPAN FOR AERIAL

and dishpan is to get messages from the
League Island navy yard, about three miles
from his home.

Choosing A Pair of Receivers

By C. BRANDES

The beginner, in selecting the parts of his
receiving apparatus, very often neglects that
most important part, the head receivers.
The receivers, as a rule, are taken for granted,
not considering the fact that they cannot be
adjusted for better results, as can be done
with the other wireless apparatus, until the
desired results are obtained.

There are three very important points to be
remembered, when selecting receivers.

First and foremost sensitiveness, that is,
the quality of being able to respond distinctly
tº the most infinitesimal etheric disturbance.

Second, both receivers must have the same
pitch, or, in other words, be tuned alike (in
the musical sense).

Third, the entire outfit should weigh as
little as possible, so as not to tire the operator
when wearing it continually on his head.

In selecting for sensitiveness, care must be
taken not to confuse the wireless receiver
with the high resistance telephone receiver.
The reason for this is plain. The high resist-
ance telephone receiver was originally con-
structed to respond as loudly as possible,
without consideration for the amount of
energy required to operate it,
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Winding a telephone receiver to a higher
resistance, merely improves it slightly on the
small amount of energy received, but the
diaphragm, size of bobbin, strength of mag-
netism, all remain unaltered, so that although
it responds very loudly on strong signals, it
dies out very rapidly on the weaker ones,
which are just the ones we are trying the
hardest to catch.

The specially constructed wirelesss re-
ceiver, with the proper bobbins, diaphragms,
magnetism, etc., cannot compete with the
high resistance telephone receiver in loud-
ness, as its tone is much softer, but it receives
the weaker signals clearly and distinctly, to
the very limit of its audibility, which is vastly
beyond that of the clumsily built, high -wound
telephone receiver.

The second point, in regard to pitch, is
very essential to distinctness, both in having
them alike and of the proper pitch.

Lastly, the weight. This is decreased by
making the receiver as small as possible, and
of the lightest material, the case, as a rule,
being made of aluminum in the finer grades
of receivers. The hard rubber case is also
very light in weight, but the drawback is that
the rubber case does not keep permanent
adjustment, as rubber does not expand in
change of temperature at the same rate as the
metal parts. There are other bad features
connected with it that render it not very
serviceable for best results.

In regard to resistance, the question arises,
which is best. Experiments have proven
that resistance is not the main considera-
tion. The point at issue is sensitiveness,
and this is governed by the construction,
etc., of the receiver only. Therefore, when
purchasing a receiver, sensitiveness is the
object, irrespective of the resistance of the
receiver, which may be i,000 to 2,000 ohms,
more or less, per receiver.

Springfield (Mass.) Wireless
Association

The Springfield Wireless Association was
organized May 14, igio, starting with a mem-
bership of twelve members. The following
officers were elected:

A. C. Gravel, president; T. F. Cushing,
secretary; Roy Armstrong, treasurer; and
Donald W. Martensen, technical adviser.
The purpose of the 'association is to regulate
the work among amateurs so as to cause no
annoyance between amateurs and cornrner-

cial companies, or between the amateurs
themselves. Also to assist the amateurs in
that vicinity in the proper erection of sta-
tions, the location of trouble and the selection
of the best apparatus for their respective
stations. Motto: "No Interference."

Any amateurs wishing to join should write
the Secretary of the association, 323 King St.,
Springfield, Mass.

Are Wireless Burglar Alarms
Possible?

Of burglar alarms which go off when the
intruder steps on a contact, breaks a thin
metallic film or otherwise touches off a con-
nection, there is seemingly no end. But
the shrewd luvbreaker knows these ar-
rangements all too well and too often thwarts
their action:. The alarm to baffle him would
be one that will go off without being touched
at all, one that will sense his unwelcome
presence much as a watchdog would do.
Can this be done by using an alarm device
sensitive to the light which he needs in his
nightly prowling; that is, by using a con-
cealed wireless coherer so arranged as to
close. the circuit of an alarm bell when a
sudden flash of light strikes it?

A somewhat similar plan has already been
tried by placing a box containing a plate of
selenium (a rare metal allied to sulphur)
where the intruder would he sure to flash his
lamp and connecting this both to an elec-
tric bell and to a source of current. In the
dark, selenium has a high resistance so that.
with a suitably proportioned circuit it would
not pass enough current to ring the bell.
But when exposed to bright light, this re-
sistance drops to a hundredth, or even to
1-3oo its former value, thus allowing a rush
of current which will sound the alarm. Thf;
selenium plate might be covered with a than
gauze of cloth or paper so as to hide it from
view, thereby making it not only ar, un-
touched but also an unseen guardian of the
place. Unfortunately the initial resistance
of the selenium itself varies greatly irom day
to day, for reasons not yet understood, hence
such a burglar alarm system would need
frequent readjusting. With the similarity
of the coherer in its action, n.iight it not be
more practical to use this -in place of the
selenium resistance plate as a means of
closing the alarm circuit, using a relay if
necessary? If so, who will he the first to
accomplish it ?
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A High -Power Wireless Equipment
By ALFRED P. MORGAN

PART IV. -INDEPENDENT ADJUSTABLE INTERRUPTER

The interrupter plays a more important
part in the operation of an induction coil
than is generally realized. That the coils
commonly designed and employed for wire-

- less telegraph purposes differ from the old-
fashioned X-ray coils in having an iron core
which is much larger both in cross section
and length 'is perhaps well known. The
change has been made necessary through
the employment of larger currents. An
X-ray coil seldom uses over ioo watts, but
a coil used to charge the condenser of a
wireless transmitter may use ten times that
amount. Just how this concerns the inter-
rupter we will see later.

Electrolytic interrupters are not ordinarily
used in commercial wireless telegraph sta-
tions for several reasons, among which
may be mentioned the facts that the fre-
quency of interruption is considerably too
high and that when used for more than short
periods, and the electrolyte becomes quickly
heated. While it is true that interrupters
of this type may be adjusted to operate at a
low frequency, the current break will not
be sharp and it will require more energy
to transmit a given distance.

Mechanical interrupters embody two types,
the "hammer break" and the "mercury."
The mercury turbine is the only one of the
latter group worth more than passing no-
tice. It was the intention of the author to
describe one, but upon further consideration
he decided that in view of the several special
parts required and the increase in cost above
that of an interrupter of the "hammer break"
type it was advisable to give place to the latter.

In order properly and efficiently to operate
au induction coil the interrupter must be
adjustable, not only adjustable as regards
the frequency and rapidity of interruption
but also constructed so that the relation of
time between the periods when the current
is flowing and when it is broken may be
governed. An ideal interrupter would have
a much longer period when the current is
flowing through the primary coil than that
during which the current falls from its
maximum to zero. The latter should be as
rapid as possible,

The frequency of interruption must ac-
commodate itself both to the requirements
of the complete system and to the core of
the induction coil alone. The human ear
does not hear with equal loudness sounds of
the same strength and different pitch. The
average ear is the most sensitive to tones of
a somewhat higher pitch than those heard
in the telephone receivers of the receptor
and due to the interruptions or alternations
in the primary current at the transmitting
station. So in order to make weak signals
audiále it is desirable that the interrupter
at the sending station should have a high
speed.

This is a feature realized in Dr. Lee De -
Forest's new wireless telegraph system. By
the use of an arc to generate undamped
high frequency oscillations, a clear, high
musical note having about loco vibrations
per second is produced in the phones at the
receiving station. Such a tone is very easy
to read through severe interference.

The frequency of an oscillatory arc is
naturally very high. If it were attempted to
obtain such a note by using an extremely
rapid interrupter in connection with an
induction coil, a new difficulty would be
thrown in the way. When the speed of in-
terruption is very high, the current cannot
flow through the primary for a sufficient
length of time properly to magnetize the
core before the break occurs. Also, the
rise and fall of the secondary currents will
run into each other because the break occurs
before the primary current has reached
a maximum and the reverse secondary
current has died away.

Two other phenomena taking place in the
core which deserve attention are known as
hysteresis lag and eddy currents. When a
mass of iron is magnetized or demagnetized,
momentary currents of electricity are created
in the iron itself. These currents are of
low voltage but exceedingly large amperage,
and as we noted when building the induction
coil unless precautions are taken to render
them negligible they not only will heat the
core considerably but reduce the whole
efficiency of the coil. Hysteresis is a pecu-
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liar action taking place in the core under
the same circumstances, but is of an entirely
different nature. When a mass of iron is
magnetized is does not immediately lose
its magnetism if the inducing field is suddenly
removed. Vice versa, it does not always
assume the degree of magnetization it should
in view of its position in the magnetic field.
Hysteresis might be compared to the action
of a spring which resists bending but after
being compressed or bent does not imme-
diately fly back to its former position.

It is impossible to eliminate these unde-
sirable phenomena altogether, but much
may be done to reduce them. They are
always directly proportional to the frequency
of the interrupter, and since this is a direct
argument agajnst high speed the interrupter
must be adjusted so that it is a compromise.

All these facts concerning the effects of
speed, etc., have been discussed to emphasize
the value of experimenting to raise the effi-
ciency of the station. By working with the

FIG. 34. INTERRUPTER ASSEMBLED

adjustment of some part of an instrument
during a spare moment it is possible often
considerably to increase the range of the
station or decrease the amount of power
required to communicate a certain dis-
tance under normal conditions. In order
to do this to the best advantage, the influence
a change in any one part makes upon the
others must be fully understood. In the
case of an interrupter, one may now readily
see why it might be well to call up another
operator and ask him how the tone of the
spark sounds as well as to watch the hot-
wire ammeter when adjusting the springs
or screws of the interrupter.

An independent interrupter is one whose
armature is operated by a pair of small
electromagnets and is therefore independent

of the magnetism of the core of the induction
coil. These electromagnets are usually sup-
plied with current from the same source as the
induction coil but draw only a very small
amount. They are connected with the
battery and aerial switch so that the armature
is set into vibration as soon as the aerial
switch is thrown into position for sending.

Fig. 34 illustrates an independent inter-
rupter designed for use with the induction
coil described in the preceding chapters
and has proven, by considerable service, to
be entirely satisfactory.

The electromagnets are illustrated in Fig.
35. Those used on the interrupter from
which the photograph was taken once saw

!foie threaded
with /O-z4 :

}

Detail,' ofE/ectrornayn.ets

-24 Machine Screws
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LIHo/es threadedwith /021, tap
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FIG. 35. DETAILS OF MAGNETS

service as such on a magneto telephone bell.
The bobbins happened to be just the right
size, so after rewinding they were fitted to
the interrupter. It is possible for the experi-
menter to obtain a similar pair from the
same source, since they are a standard size,
but a set may be easily made to conform with
those shown in the drawing. The cores
are wrought iron rods two inches long and
one inch in diameter. The heads are circular

inch disks of hard rubber one inch in di-
ameter and k inch thick, having a 5 -32 -inch
hole bored through the center. The holes are
enlarged with a rat tail file until the disks
can be forced on to the core without danger
of splitting. The top of the upper disk
should come 1-16 inch below the top of the
core, while the lower one should be placed
553 that the space formed between for winding
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tap so that it may be fastened to.the upper
end of the shunt spring. This is a piece of
spring steel 2i inches long, # inch wide and
1-32 inch thick. A platinum contact is
riveted in the center of the spring it inches
from the lower end.

The main spring is three inches long,
inch wide and 1-32 inch thick. It carries
a heavy platinum rivet in the center 1 inch
from the top. A hole 3-16 inch in diameter
is bored along the center line, 2} inches from
the lower end. A 7-32 hole is bored one
inch below. Fig. 37 shows details of the
main spring and shunt spring.

The springs are fastened at their lower
ends to a brass block shown in detail in
Fig. 38. The block is i inches long, #
inch thick and I inch wide. The corners
are rounded so as to present a neat appear-
ance. The holes in the sides are bored on the
opposite corners of a i -inch square so as to
correspond with those on the lower end of
the springs. They are tapped to receive an
8-32 machine screw. Two holes are drilled
in the bottom of the block and threaded with
a to -24 tap so that it may be held securely
to the base by two screws having a similar
thread.

A piece of i -i6 -inch brass rod two and 3-16
inches long is threaded at the lower end and
screwed in the top of the armature. This
rod carries a small sliding weight which may
be fastened in position by means of a small
screw. The higher the weight is on the
rod, the slower will be the natural period of
vibration of the armature. The weight is
most easily made by cutting a small double
connector in half with a hack saw and
smoothing up the edge with a file.

A hook is made out of i -i6 -inch brass
rod and threaded at one end. It is then

j1 screwed into the back of the armature, a
N small hole as indicated in Fig. 36 having been
I . bored there to . allow of its passage. The

It hook is passed through the hole below the
mensions indicat- '-y.--

' contact in the main spring and screwed into
ed in Fig. 36.

Mn' Sprite, Shunt Spryer the armature so that when the armature is
One end is cut FIG. 37. SPRINGS drawn forward by the action of the electro -
off at an .angle magnet the hook will pull the main spring
and the other is rounded tó coincide with forward, while in swinging back and beyond
the semi -circumference of a cilcle having a its normal position it will allow the contact
diameter of j inch. on the main spring to rest against the con -

The ar-mature is also illustrated in the tact on the end of the adjusting screw. This
same figure. This is an irregular piece of is the feature of the interrupter which makes
soft iron one inch long, I inch wide and the period when the current is flowing

7I inch thick. Two large holes are bored through the coil longer than the period in
in the back face and threaded with an 8132 which it is broken. By screwing the hook

the wire is one and 3-16 inches wide. A hole
inch deep is bored in the center of the

top of each core and threaded with a 10-24
tap.

The electromagnets are connected and
held upright by a soft iron yoke, three
inches long, inch wide and # inch thick.
The top edges are beveled slightly with a
file to better the appearance. Two i -inch
holes are bored through the yoke i} inches
apart as indicated in the illustration. Two
holes are bored at right angles to these and
threaded with a to -24 tap so that a short
machine screw having a similar thread may
be screwed into each. The lower part of

the electro-
magnet cores
fit into the
large holes
and are clamp-
ed  by means
of the screws.
Two holes, 2i
inches apart,
are bored in
the under side
of the yoke
and threaded
with a 10-24

tap so that it may be held firmly to the
base by two machine screws.

The electromagnets are wound full of
No. 28 B. & S. gauge magnet wire and con-
nected in series. Two pole pieces are
fastened to the upper ends of the magnet
cores by means of a screw which threads
into a hole. The
pole pieces are
soft iron blocks -o
which may be 1 -o
cut out with a I N.
hack -saw and i,, +

finished with a file I y I

to conform with .1.

the shape and di- 1 I I(1;7-
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in so as to shorten it the ratio of time is
lowered. Details of block, weight and hook
are shown in Fig. 38.

Two knurled adjusting screws carry the
platinum points which make contact with
t h e platinum
rivets on the
springs. The
knurled heads
of the screws
are. inch in
diameter a n d
3-16 inch thick.
The screws are
threaded with a
ro -24 die. The
shunt screw is
one and r5 -r6 inches long and the main screw
two and II -16 inches long. The platinum
points, which are 3-32 inch in diameter, are
set in a recess bored in the end of the screw and
soldered. They should fit tightly beforej /6

r/0-24 Die1.71,
'ái

Loch Nut.

8 -Ji

:4 ti

¿loch{
FIG. 38.
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FIG. 39. ADJUSTING SCREWS
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DETAILS
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c9hunt Screw: 1%1:
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soldering.soldering. After adjustment the screws are
locked in position by means of a nut
which screws tightly against the standards.
The details of the lock nut are shown in
Fig. 39.

The standards are cut out of 1 brass with a
file and hacksaw. The main standard is

i

i

14.

I

FIG. 40. DETAILS OF STANDARDS

three inches high and two inches wide at
the bottom. The middle portion is cut

A// holes rapped /O:24

.;i.

away so that the small standard may fit
between the two legs thus formed, but re-
main insulated from them. The small stand-
ard is two inches high and inch wide.
The standards could be made perfectly
plain, but in order to please the eye they are
shaped as in Fig. 4o. The arcs and centers
of the circles to which several of the parts
conform are shown in the figure. A hole
is bored along the center of the main stand-
ard 21 inches from the bottom and threaded
with a 10-24 tap to take the main adjusting
screw. The shunt screw passes through a
similarly threaded hole in the main screw
11 inches from the bottom. The brass feet
are soldered to the standards to prevent any

,o -;fi C°`

-+.N "
'm'ó-;-

-141-'71 "-ir:

,i1. .ii, ri.ii,

FIG. 4.I. BASE

rocking motion which otherwise might take
place when the interrupter is in operation.
These pieces are made by slitting a piece
of 1 -inch square brass rod diagonally across
corners with a hack saw and then hollowing
out one face with a round file. The stand-
ards are each fastened upright by means of
two 10-24 machine screws which pass through
the base.

The base, Fig. 41, is a piece of black
f.bre 71 inches long, four inches wide and

inch thick. Fibre may be rubbed smooth
with fine emery cloth and pumice stone and
then be polished with tripoli powder. The
location of the holes through which the
screws must pass to fasten the component
parts of the interrupter firmly to the base
are illustrated. All holes are 3-16 inch in
diameter and are counterbored from the
under side to 1 inch in diameter so that a
metal washer may be placed under the head
of each screw. Otherwise parts of the inter-
rupter are liable to work loose from the
hammering of the armature.

Four large binding posts are mounted on
the base, one at each corner. Two small
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holes are bored through the base immediately
under the electromagnets so that the wires
may be led through. One terminal of the
magnets is connected to the brass block.
The other leads to the binding post (A) en

Dotted Lines Indicate Wires /n/a/d in Base

FIG. 42. PLAN VIEW OF COMPLETE
INTERRUPTER

top of the base, Fig. 42, The small shunt
standard is connected to the binding post
(B). The large standard and the, brass
block are connected to (C) and (D).

(A) and (B) are connected in series with
the center knife blade on the aerial switch
and a six -volt battery, Fig. 43, so that when
the aerial switch is thrown down into pcsi-
tion for sending, the circuit is completed

/NTERRUPTER.

AR/AL SW/rCN BATTERY.

TO BATTERY, REY
AND /NOUCT/ON

CO/E PR/MARY.

FIG. 43. CIRCUIT

and the interrupter is set into operation. A
small condenser may be connected across
the shunt adjusting screw to reduce the
sparking, but in reality the sparking is so
small that it is not absolutely necessary.
The main standard and the spring are in-
cluded in the primary circuit of the induction
coil by connecting the wires to the binding
posts (C) and (D).

Fig. 44 is a side view of the interrupter.
To obtain the greatest difference of po-

tential from the secondary of the induction
coil, a condenser adjusted to stop violent
sparking at the break, across the contacts

which break the primary current is neces-
sary. When the current is broken under
these conditions an oscillating current, the
period of which is dependent upon the
capacity of the condenser and the inductance

POLO PIECE

ELECTRO
MAGNET -

-SLIDING WEIGHT

/+00

STANDARD

MAIN
CONTACT SCREW

SHUNT
CONTACT SCREW

FIG. 44. SIDE VIEW OF COMPLETE
INTERRUPTER

of the primary, will be set up in the primary.
The sparking at the contacts is not due

to the comparatively small e. m. f. of the
battery but to the induced e. m. f. in the
primary. When the circuit is made the
current increases in strength as shown by
the curve (a, b) in Fig. 45. As soon as it
is broken the induced current charges the
condenser which in turn discharges through
the primary producing an oscillatory cur-
rent as represented by (b, c). These currents
induce an e. m. f. in the secondary which
is greater than thee. m. f. induced by (a, b),
since the rate of change is greater. By
adding capacity b

around the break,
the curve (a, b)
will be made flat-
ter, but if too
much is added the
length of the se-
condary spark
will be decreased. The purpose of the
condenser therefore is to produce as rapid
a fall of current with as little sparking as
possible, since the sparking leads to conduc-
tion across the break and the current cannot
then fall rapidly.

The capacity of the condenser required
to produce this result depends upon the
value of the primary current, the inductance
of the primary and the resistance of the
circuit. The secondary spark length is
also somewhat dependent upon several small
factors such as magnetic leakage, 'distributed
secondary capacity, etc.

FIG. 45. CURVE OF
PRIMARY CURRENT

i
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A condenser suitable for the induction coil
which has already been described is composed
of zoo sheets of tinfoil 15 inches long and 61-

a'
too ENEJY i/N/O/L /01 Lt W/TN TWO

TM/CRNLJJEJ d MRAFF/NLO TTOO MR, TER
PA PLR //IMO"LLO O.T.W.LN LACK.

FIG. 46. CONDENSER CONSTRUCTION

inches wide interposed between double
thicknesses of paraffined linen typewriter
paper 13 inches long and eight inches wide,
as shown in Fig. 46. Three inches of each
tinfoil sheet is allowed to overlap the paper
at the end so that connections may easily

FIG. 47. CONDENSER COMPLETE

be established. This allows a one -inch
margin on three sides of each sheet. The
condenser is built up in the usual manner,
that is by leading the tinfoil sheets out al-
ternately at each end. All of the projecting
sheets at one end are bunched together and
soldered to a piece of flexible lamp cord.

SIS:

/O///i.
*'r RARO RUBBER BASE.

DETAILS OF PLUG SWITCHFIG. 48.
¢/6

The sheets on the other side are divided into
four groups containing respectively .50, 25,
15 and to sheets. These sheets are soldered
to four different lengths of flexible lamp cord
and prevented from coming into contact with
one another by sheets of well paraffined
paper laid between. Fig. 47 is a view of the
condenser complete.

The four wires are connected to the in-
dividual members of a plug switch which
is illustrated in Fig. 48. Eight holes 3-16
inch in diameter are bored in a piece of

brass three and 3-16 inches long, one and 1-16
inch wide and 3-16 inch thick. It is then cut up
with a hack saw
into five pieces,
using care that
one cut shall pass
exactly through
the centers of the
holes (a b c d).
These five small
pieces, Fig. 49, are
called plug blocks.
The four small
pieces are bored
from the under
side and tapped
so that a piece of brass rod 1j inches long
and having a 10-24 thread may be screwed
into the hole. The long plug block is fitted
with two such pieces. The blocks are mount-
ed on one end of a rectangular wooden box
measuring inside 81 by 141 by zt inches.
A piece of i -inch hard rubber four and 3-16
inches long and one and 5-16 inches wide is
bored with 14 3 -16 -inch holes located so that
a hole comes immediately under (abcdeeee)
and the stub pins. The plug blocks should
be insulated by a 1-16 inch space.

The condenser is placed in a box, Fig. 5o,
and the interrupter screwed on the center
of the top. One terminal of the condenser

.Switch
Pt
FIG. 49.

.l

Plus Block
ll

PLUG SWITCH

AND BLOCK

/I"

HG. 50. CONDENSER BOX

is connected to the main spring of the in-
terrupter. The main standard is connected
to the long plug block. The four terminals
of the condenser connected to the 5o, 25, 15
and to sheets lead to the small plug blocks
which should be marked respectively (5o),
(25), (15), (1o). The brass stubs screwed
into the under side of the blocks serve both
to hold them in position and to establish
connection to, by placing the wires under a
small nut screwed on from the interior.

The condenser is adjusted by inserting
switch pins into the holes (a b c d). Switch
pins having a hard rubber handle may be
purchased from almost any electrical supply
house. When the pins are not in use they
are inserted into the holes (e e e e).

(To be Continued.)
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WIRELESS QUERIES
Answered by A. B. Cole

Questions sent in to this department must
:omply with the same requirtmcn3s that are
specified in the case of the questions and
answers on general electrical subjects. See
`Questions and Answers" department.

Connections and Sending Radius
Questions.-(A) Please give a diagram for con-

necting up the following instruments: Exhausted
coherer, polarized relay, sounder, tuning coil, and
condenser. (B) What is the approximate distance
that I should be able to receive with above instru-
ments, using either i000 -ohm polarized relay, my
aerial being 8o feet high, 3o feet long, 5 wires.-
F. S., Baltimore, Md.

Answers.-(A) See diagram.

O Sounder

CONNECTIONS OF EXHAUSTED COHERER

(B) You could probably receive from high -
power stations over an average distance of
15 miles over water or level land, but you
will find that a coherer is not to be depended
upon, and, while at some times when it is in
adjustment a much greater distance might
be covered, you should not expect to receive
farther than this ordinarily.

Condenser and Helix
Questions.-(A) How large a plate glass con-

denser will I need for a one-half kilowatt transformer
working on Ito volts alternating current? (B)
Would not a heavy aluminum wire helix be better
than a brass ribbon one? (C) How much wire
and how large shall I use for the helix?-J. S.,
Wyncote, Pa.

Answers.-(A) Fourteen glass plates, each
3-32 inch thick and each having a surface
of about 8o square inches. Photographic
plates each eight by io inches may be used.
The plates may be coated with foil to within

inch of the edges. After the foil is secured
to the glass, the plates should be given a
heavy coat of shellac or other insulating
varnish to reduce brush discharge over the
surface. It is assumed that the plates are
separated by about one inth.

(B) Aluminum wire is easier to work, will
make a helix which is stronger mechanically,
and will give as good or better results.

(C) The average helix consists of 12 turns
of No. 6 B. & S. gauge, wound so that con-
secutive turns are about one inch apart,
and on a drum about ten inches in diameter.
About 31 feet, or I pound, will be required.

Connections for Sending and Receiving
Questions.-(A) Please show connections for

one -inch spark coil, variable condenser and double
slide helix? (B) How do you connect for receiving,
using double slide tuning coil, fixed condenser,
silicon detector and receiver? (C) What instru-
ments are necessary for a three-mile sending and
receiving outfit?-F. G. A., Chicago, Ill.

Answers.-(A) and (B) See diagrams.

SENDING

(C) One -inch coil, batteries, key, spark
gap, double -pole double -throw porcelain
base switch.

RECEIVING

One good 75 -ohm receiver, silicon de-
tector and a tuning coil if desired.
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Construction and Connection of Detectors

Questions.-(A) How far will a to -inch spark
coil send with sensitive receiving set at the other
station? (B) In general, how are perikon, carbo-
rundum and ferron detectors made? (C) In
making a variable condenser could I use a hollow
cylinder of wood with tinfoil wound around the
outside and a solid cylinder of wood to slide inside
the first and covered on the outside with tinfoil?
(D) Please give diagram showing connections of
variable coupling tuning coil, two variable conden-
sers, electrolytic, silicon, carborundum, perikon
and ferron detectors, (with a five -way switch)
potentiometer and two, i000 -ohm receivers. (E)
Will a Wehnelt interrupter run on a 1 -inch spark
coil with batteries? -1 -Ni. H., Ithaca, N. Y.

Answers.-(A) A maximum distance of
about one mile, with an aerial 5o feet long,
consisting of three parallel wires, 5o feet above
the earth at the upper end.

(B) A crystal of any of these sensitive
substances is generally held in a metal cup
by a metal of low melting point. A pointed
metallic rod is so arranged that the pressure
of the point on the crystal may be varied.

(C) Yes, but if wood is used the walls
should be very thin, since the capacity of a
condenser varies inversely as the thickness
of the wall between the foil surfaces, that is,
twice the thickness, one-half the capacity, if
all other conditions of length, diameter,
etc., are the same.

(D) See diagram in answer to T. C. C. in
the July issue, using a variable condenser for
the fixed one. Change the switch to a five -
point one, and add one more detector.

(E) No, a Wehnelt interrupter does not
operate satisfactorily on less than 24 volts.
Moreover, it is not well to run coils which
are designed for batteries on lighting cir-
cuits in connection with electrolytic inter-
rupters. We have known of more secondary
windings being damaged in this way than
in any other.

Condenser for One-half Kilowatt Transformer
Question.-How many condenser plates will I

need to use for a one-half kilowatt transformer,
using glass plates 51 by 7 inches and xi7J by 7
inches covered with tinfoil to within i:1, inches of
the top ?-S. N., Pacific Grove, Cal.

Answer.-If we assume that the condenser
is of the most common type in which the
plates are separated by about one inch, and
that a space inch wide is left all around the
foil, about 35 of the plates 51 by 71 inches or
14 plates riff by 71 inches will give good
results with the average aerial 'system.

Sparkless System
Questions.-(A) What is the difference between

the spark system and sparkless system of wireless
telegraphy? (B) What instruments are neces-
sary with the latter method? (C) Is the latter
system taking the place of the former?-A. T.,
Thief River Falls, Minn.

Answers.-(A) The spark system of
wireless telegraphy depends on the pro-
duction of the oscillations in the aerial sys-
tem by means of the spark produced by an
induction coil, transformer, or other appa-
ratus. The arc, or "sparkless" systems
use a singing arc in place of the spark.

(B) Some systems use an outfit some-
what similar to the set described in the April
1910, issue, under "A Simple Wireless
Telephone Set," and have a telegraph key
in series with the aerial. Other systems
have a small step-up transformer connected
to a well cooled gap. Although the latter.
systems use a spark, which is short as com-
pared to those of the "spark" systems, the
action is entirely different. The principle
may be explained as follows:

If a pendulum is set up, it can be started
swinging in at least two ways. The bob
may be raised to the side all at once, by
expending considerable force, if it is heavy,
or it may he struck with a light hammer,
which will start it. If when the bob has
reached the farthest point to which it will
swing, due to the initial stroke of the ham-
mer, and it is just starting hack, it be
struck another light blow in the opposite
direction and the same procedure he con-
tinued, the bob will soon be swinging over
a long path. The action of raising the bob
to the side all at once corresponds to the
action of a "spark" system of wireless
telegraphy. The other action, of accom-
plishing the same result by light blows, is
analogous to the "sparkless" systems.
The circuits in the latter types must all be
very well balanced so that the proper action
can take place.

(C) We do not believe that the latter
systems are entirely replacing the former
at the present time.

Rotating Condenser
Question.-How is a rotating condenser made?-

W. J. T., Chicago, Ill.
Answer.-The design of a rotary plate

condenser will require an article of some
length, and we hope to publish directions
for making such a condenser in an early
issue.



!LQLTESTIO\S ANDANSWERSy
Use of this department is free to readers of Popular Electricity, but atten-
tion will not be given to questions which do not comply with the following
rules: All questions must be written in the form of a letter addressed to
the Questions and Answers Department and containing nothing for the
other departments of the magazine; two -cent stamp mast be enclosed for
answer by mail, for space will not permit of printing all answers; the full
name and address of the writer must be given.

Sparking Brushes; Paralleling Compound -
Wound Generators; Sal Ammonic Cells;

Condenser

Questions.-(A) What is the cause of the spark-
ing at the brushes of a shunt or co npound-wound
D. C. motor when it is over -loaded? (B) If the
armature does not generate sufficient counter E. M.
F., due to the load causing slow speed, why should
t'le motor spark excessively if the brush contact is
good. (C) What is the action of the current in the
coils at the neutral point in this case? (D) Please
explain the path which the current takes when two
compound -wound generators are running together
on the same bus -bars. (E) How does one machine

the other voltage of one drops? (F)
Does the carbon cylinder or electrode of a sal -
ammoniac battery become worthless or worn out?
(G) How large a current can pass through a con-
denser? (H) Please give the theory of the can-
denser.-C. E. H., Philadelphia. Pa.

Ainme?er Vol/meter Ammeter

Cable

TWO COMPOUND -WOUND GENERATORS IN PARALLEL

Answers.-(A) The brushes of a motor are
designed to carry current up to the rating of
the motor but usually carry up to as high as
25 per cent over -load for one-half hour
without trouble. However a motor which
does not run without sparking on a light

over -load may have any one or more of the
following causes to account for it: (i) Brushes
not set at the neutral point. (2) High, low,
or loose commutator bar causing poor con-
tact with the brushes. (3) Commutator worn
in ridges causing poor brush contact. (4)
Improper spacing of brushes. (5) Brushes
set with too little pressure against commu-
tator bars. (6) Brushes not set so that their
full area is in contact with the commutator.
('J) Armature coil short circuited. (8) Ex-
cessive over -load on machine. (q) Dirt and
grease on the commutator. (to) Commutator
bars partially short-circuited by a collection
of carbon or copper dust around them.

The Standardization Committee of the
A. I. E. E. recommend over -load capacities

of 25 per cent for one-
half hour, but state that
guarantees against spark-
ing should apply to the
rated load only of the
motor or generator.

(B) The field strength
of the motor cannot in-
crease as the over -load
comes on because the
voltage across the f.eld
coils remains the same,
consequently the arma-
ture falls off in speed
which results in a reduc-
tion in the counter E. M.
F. This counter E. M. F.
which acted as a resis-
tance now being less,
allows a larger current to

flow through the armature and brushes
which latter show an undue overload by
sparking.

(C) The distortion of the field in a motor
increases as the current through the arma-
ture coils increases. Hence the brushes
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would have to be shifted back as the cur-
rent approaches or exceeds that required for
full load, in order to bring the induced cur-
rent in the coil which the brush is short-
circuiting just up to that in the coil just
about to be left behind and prevent sparking.

(D) and (E) When two compound -
wound machines are running in parallel with
the load equalized no current flows in the
equalizer cable. However, if the speed of
either machine drops off, lowering the
voltage, current from the other machine will
flow through the equalizer cable and strength-
en its series field, thus increasing the
voltage. See diagram. The equalizer cable
may be run between the brushes as indicated
by the broken line if preferred.

(F) The sal -ammoniac solution when low
in the cell frequently crystallizes in the pores
of the carbon plate but is readily removed by
boiling in water for an hour. Practically,
the carbon electrode will not wear out.

(G) and (H) Current does not flow through
a condenser. Charges are "bound" by
attraction on opposite sides of the dielectric,
this being under strain during the time the
condenser is charged. As soon as a circuit
is formed these two charges neutralize
each other.

Roentgen Rays; Crooke's Tube; N -Rays
Questions.-(A) What is the Roentgen ray,

when discovered and how produced ? (B) What
is a Crooke's tube? (C) What are N-rays?-
D. M., Sawtelle, California.

Answers.-(A) The Roentgen or X-ray
is a form of luminescence created by the
passage of a high potential discharge through
a vacuum tube. Roentgen spoke of his
discovery made on Nov. 8, 1895, as follows:
"I was working with a Crookes tube covered
by a shield or screen of black cardboard.
A piece of barium platino -cyanide paper lay
near by on the table. I had been passing
a current through the tube and noticed a
peculiar black line across the paper. As this
effect could be produced by the passage of
light only, and as no light except from the
tube could have struck the plate, I made a
test at once, and found that some kind of
rays actually passed through the black card-
board cover. In a completely darkened
room the paper screen washed on one side
with barium platino -cyanide lighted up
brilliantly, and fluoresced equally well no
matter which of its sides was turned towards
the tube. The fluorescence was noticeable

even at a distance of two meters. The most
remarkable thing to me was that this fluor-
escence passed through the black cardboard
cover,, which transmits none of the ultra-
violet rays of the sun or of the electric arc.
I found by experiments that all bodies are
transparent to this influence, although in
very different degrees." Because opaque
bodies throw shadows of different degrees
of shade Roentgen called the influence doing
this, rays. As their real nature was not
known he called them X-rays.

(B) A Crookes tube is a long glass tube
exhausted of air to a high degree, and pro-
vided with two platinum terminals within,
which can be connected on the outside to an
electric machine. Named for Sir William
Crookes, who first experimented with the
tube in the form of an egg -shaped vessel.

(C) N -rays occupy the space between the
ultra -violet and the X-rays. Their fre-
quency is about r -roo of the frequency of
ordinary light. They may be observed
on a screen of phosphorescent sulphide of
calcium. The rays are highly refrangible,
highly penetrating and can be reflected and
polarized. Dr. Margaret A. Cleaves, of
New York City, is an authority on this sub-
ject. Of late years there has been some
discussion as to whether or not the so-called
N -rays are really a separate and distinct
form of radiation.

Carbon Lamp Resistance; Telephone Induc-
tion Coil

Questions.-(A) What is the resistance of a
16 candle -power, rro-volt carbon filament lamp?
(B) What size wires are used on the primary and
secondary of a telephone induction coil? (C) What
is used for the core of such a coil ?-A. W. A.,
Lowell, Wis.

Answers.-(A) The resistance of a 3.5
watt per candle -power, rro-volt carbon fila-
ment lamp is 216 ohms.

(B) and (C) Induction coils vary in con-
struction in accordance with the length of
the line on which they are used and are
made up by experiment to suit the instru-
ments they are to operate. One of the most
efficient coils for ordinary service may be
made as follows: Provide Soo pieces of
No. 24 B. & S. soft iron wire five inches
long; allowing one-half inch at each end,
this leaves four inches for the bobbin. For
the primary wind on 200 turns of No. zo
single silk -covered wire. For the secondary
use r400 double turns (two wires wound side
by side) of No. 34 single silk covered wire.



Notes on the Construction of Patents
By OBED C. GILLMAN, LL. B., M. P. L

i. In General.-The usual rules appli-
cable to the construction and interpretation
of written instruments are, in the main, appli-
cable to the construction of letters patent.
The construction of a patent, as of other
written instruments, is a question of law for
the court. The general rule is that the con-
struction put upon it by the patent office is
not binding upon the courts.

2. Construction to Sustain Patent.-
Wherever possible a patent will be given a
construction which will sustain it, rather than
one which will render it void and of no effect.
But where there is no room for construction,
the language used must be given its obvious
effect even though thereby the patent is
rendered void. Claims for a function or
result will be construed as claims for the
specific device or process described, if pos-
sible, in order to sustain a patent. Patents
are frequently limited to very narrow claims,
often to the specific device described, in
order to support them, when to give them a
broader construction would render them void
for want of novelty in view of the prior state
of the art.

3. Construction in Favor of Patentee.-
-Letters patent are to be liberally construed
in favor of the patentee. But this rule does
not authorize the courts to extend the patent
further than the language used in the speci-
fications and claims will fairly and legiti-
mately warrant; the patentee is bound by his
claims. The patent must be confined to the
actual invention. The patent will, however,
be construed to cover the actual invention
made and intended to be patented, if 'its
language is fairly susceptible of that con-
struction.

4. Construction as a Whole.-The patent
must be construed as a whole, and due
effect be given to all its parts. The claims
define the precise scope of the invention
patented, and when unambiguous control
the construction of the patent. But where
the claims are not clear and precise, they may
be interpreted with reference to other parts of
the patent, such as the title, description,
drawings, and model. It is well settled,
however, that while the claims may be lim-
ited or illustrated by reference to the descrip-
tive parts of the patent, they cannot be

thereby enlarged. Of course, the claims will
not be limited by the specifications where
there is manifestly no such intention and no
necessity for so limiting them. Nothing is
covered by the patent which is not fairly
stated or implied in the claims. Reference
in the claim to the specification makes the
latter a part of the claim, and requires the
claim and the specification to be construed
together.

5. Prior State of the Art.-A patent
must be construed with reference to the prior
state of the art to which the invention be-
longs, and limited to what is new.

6. Pioneer and Subsidiary or Secondary
Inventions.-A pioneer invention is one
covering a function never before per-
formed, or a wholly novel device, or one of
such novelty and importance as to mark a
distinct step in the progress of the art, as
distinguished from a mere improvement or
perfection »of what has gone before. A
patent for such an invention will be con-
strued as broadly and liberally as its terms
will admit, in order fully to protect the
actual invention. Subsidiary or secondary
inventions which are mere improvements
on an existing and well-known state of
things are not .. so broadly or liberally
construed, and are often limited to the
precise device or arrangement described.
Primary and pioneer patents cover a broader
range of equivalents than other patents.

7. Meaning of Words and Phrases.-
Words and phrases used in the patent will be
given their ordinary meaning unless the con-
text shows that they are used in a, different
sense. Technical terms will be given the
meaning in which they would be understood
by those skilled in the art. The language
used must be applied to the subject matter
described.

8. Extrinsic Evidence in General.-
In construing the specifications and claims of
a patent, it is the duty of the court to read
them in the light of the conditions and usages
prevalent at the time they were written in the
art to which the invention relates, and extrin-
sic evidence is admitted for the purpose.
Evidence is admissible to show the meaning
of terms used in letters patent, as well as the
state of the art.
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9. Expert and Opinion Evidence.-
The court cannot be compelled to receive the
testimony of experts as to how a patent ought
to be construed, but the judge may obtain
information from experts, if he desires it,
and such testimony is admissible to explain
the meaning of technical terms.

to. Proceedings in Patent Office.-
Where a patentee in the . course of the pro
ceedings in the patent office, and in cons
quence of rulings there made, inserts in his
specifications and claims limitations and
restrictions for the purpose of obtaining a
patent, he cannot, after he has obtained it,
insist that it shall be construed as it would
have been construed if such limitations and
restrictions were not contained in it. The
patent must be construed and limited with a
view to such amendments. The proceedings
in the patent office may be considered as
showing the intent in granting and accepting
the patent, and the courts should not enlarge
claims beyond the patent office construction
in allowing them. But mere communica-
tions between the patentee or his attorney
and the patent office, not carried into the
patent as issued, do not control its construc-
tion. The language of the patent as £nally
issued is always the controlling consideration.

t. Contemporaneous Construction of
Inventor.-The contemporaneous construc-
tion put by the patentee upon his own inven-
tion is entitled to consideration, but cannot
control the plain terms of the patent.

BOOKIEVIEwS
-a

mi

TELEPHONOLOGY. By H. R. Van Deventer, B. S.,
E. E. New York: McGraw-Hill Book Com-
pany. 1910. 586 pages with 682 illustrations.
Price, $4.00.

Practical workers will welcome this book
as one well adapted to their needs. The
subject matter is free from technical terms
and phrases and from cover to cover is
full of useful up-to-date descriptions and
data. The history of telephony is omitted
ogether with obsolete apparatus, the idea

being to deal with different types of equip-
ment, its installation and care, as now on
the.market and in general use. The descrip-
tive matter could hardly be better illustrated,
numerous line drawings and excellent cuts

of apparatus being provided. If one must
confine himself to one book on the subject
this work should be considered.

PRACTICAL X-RAY THERAPY (Second Edition). By
Noble M. Eberhart, A. M., M. S., M. D., Chi-
cago: New Medicine Publishing Company.
1909. 256 pages with 4o illustrations. Price,
$1.50.

The series of articles by Dr. Eberhart
which has appeared in Popular Electricity
has made him familiar to the readers of
this journal. His book on X-rays con-
tains, in a concise form, the essential facts
bearing on this subject. It discusses ques-
tions that confront the physician in his daily
routine and is distinctly a working manual,
written to be used rather than to be placed
on the shelf as a reference work.

The author is a pioneer in X-ray therapy
and his opinion, based on long experience,
is correspondingly valuable. In the treat-
ment of the various diseases the technique
is explicit so that even a beginner may em-
ploy the ray properly and intelligently. The
book is thoroughly illustrated and with its
comprehensive glossary it is intelligible to the
layman as well as the physician.

THE INVENTORS' POCKET LIBRARY. Ten Talks to
Young Inventors. By an Old One. Washing-
ton. D. C.: The Engineer Searching Co. 1910.
Price, 3 cents each; 25 cents for the set.

The "Common Sense Series" of "Talks
to Young Inventors" by an old one is just
what the name implies-good, sensible ad-
vice to the inventor who has more brains than
money. The series consists of ten leaflets,
not bound, they couldn't be at the price,
but containing the information just the
same. It is dedicated to and approved by
the Brotherhood of Inventors, which was
incorporated in Washington, D. C., Dec. zo,
1909. Here are the titles of the talks in the
first series: (:) The Language of Two Letters
(A Straight Line and a Curve); (2) Hints,
Tips and Dont's for Inventors; (3) The
"Brotherhood" Protective Caveat; (4)
Inventors' Catechism; (5) Inventots' Dic-
tionary; (6) American " Wastes" the In-
ventor's Opportunity; (7) Why Success or
Failure in Invention?; (8) The Superstition
of Secrecy; (9) Educational and Protective
Value of Sketching; (to) Engineer or Lawyer
Searching. This is only the first series,
others are to follow later, written along
similar lines.
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Light Few themes have lent them -
Companies selves more generously dur-

Conserve ing the last few years to the
Natural popular orator or the averageResources newspaper editor than that of

conserving our natural resources. Speakers
as well as writers on this subject seem to agree
that what is everybody's business in this
matter is nobody's business; that it will
take concerted action by government de-
partments, federal and state legislation, in
short, some prodigiously formulated plan
which must be developed before we can ex-
pect headway along this line. But while
those all about us have been crying out
against the devastation of our forests and
suggesting various kinds of legislation to
both stop it and make up for it, one of the
far sighted eléctric light companies over
in Michigan has been quietly going ahead
and doing its share; yes, and more too.

Three years ago the Washtenaw Light &
Power Co., of Geddes and Ann Arbor, or-
ganized a forestry department with a view
to systematically reforesting the. district
from which its gradually waning water power
is drawn. Thanks to the professors of
forestry at the Universi`y of Michigan,
Filibert Roth and Walter Mulford, the work
was carefully planned on long lines, and the
company's forest nursery is now stocked
with half a million young trees. These
include twenty di2ferent species, ranging
from walnut and hickory to some types of
the California big trees, although most of
the planting so far has been in white pine,
Norway spruce and red oak. With the aid
of university students who are available
during the spring vacations, about a hundred
acres have been set with trees each year, the
present season's planting comprising over
150,00o trees.

Meanwhile the nursery is kept stocked,
so that later on the company will be able
to sell young trees at low prices to the farmers
in the Huron River Valley, to whom this
fine example is set. Even without the aid
of the farmers this move of the progressive
lighting company will be far-reaching in its

`+cN- : .1:.x1 1eZ4,1

effect, for it means restoring the more nor-
mal climate, proper rainfall and generally
prosperous influence which are bound to
affect the whole surrounding community. If
such a practice becomes general (and many
of our prominent electric utility corporations
will try hard to make it so) the electric light
and power companies will grow to be among
the greatest benefactors of large sections in
another and rather novel way. And wisely
so, for the general prosperity and welfare
of the community reacts on all business and
therefore on the market for that greatest
boon of modern civilization-the electric
current. Meanwhile, all honor to the pioneer
electric reforesters of Michigan, Manager
Hemphill and his colleagues!

The last installment of Edgar
Franklin's interesting story,
" Current from-Where ?" ap-
pears in this issue. We hope

that our readers have all enjoyed it and net
a few have wri:en in to express their satis-
facion. In the September issue, to take
its place, there will be a story by E. M.
Smith-" The Human Heritage"-comple`e
in one number. This is a thrilling account
of what we might expect to see if we were
to live on earth one hundred years from
now, when man has conquered the warring
elements and is at last master of the air:
It is all visionary but interesting.

There is so much fiction printed now -a -
days that in a magazine of the nature of
Popular Electricity, which has its own
particular field to cover, there is a place
for only a limited amount. How much and
what kind shall lie with you who read this
magazine. We cannot, however, determine
your likes and dislikes in this matter unless
you write and give us your opinion. Do
you prefer a serial story of the order of
Mr. Franklin's? Would you rather have
short stories complete in one issue or per-
haps running into two and bisecting with
a bang, as Mr. Franklin once expressed it ?
Or would you rather have no fiction at all?
Let us have your votes.

How
About the

Fiction
Articles?



SHORT CIRCUITS Ed,
"Did you have appendicitis ?" said the insurance man.
"Well," answered the skeptic, "I was operated on, but

I never felt sure whether it was a case of appendicitis or a
case of professional curiosity."

* * *

First Autoist-Is that the same automobile you bought
this spring?

Second Autoist-All except the body and three wheels.

* * *
"Do you see that man going along with his head in the

air, sniffing with his nose?"
"Yes: I know him."
"I suppose he believes in taking in the good, pure

ozone?"
"No; he's hunting for a motor garage, I believe."

* * *

The lecturer raised his voice with emphatic confidence.
"I venture to assert," he said, "that there isn't a man
in this andience who has ever done anything to prevent
the destruction of our forests."

A modest -looking man in the back of the hall stood up.
"I-er-I've shot woodpeckers," he said.

Robbie ran into the sewing room and cried:
"Oh, mammal There's a man in the nursery kiss-

ing Fraulein."
Mamma dropped her sewing and rushed for the

stairway.Aril fool!" said Robbie, gleefully. "It's only
papa."

* * *

Mr. Bug-It does heat all how mercenary some fellows
are getting these days. Now there's old Firefly letting
himself out as a candle on a birthday cake.

* * *

I went to a party with Janet
And met with an awful mishap

For I awkwardly emptied a cupful
Of chocolate into her lap.

But Janet was cool -though I wasn't,
For none is so tactful as she,

And, smiling with perfect composure
Said sweetly ," The drinks are on me."

* * *

"How can you tell a Yale man from a Harvard man?"
"Well, a Yale man always acts as if he owned the

world."
"Yes?"
"And a Harvard man always acts as if he doesn't

know what vulgar person owns the world, and, further-
more, he doesn't care to know."

"Some men," said Andrew Carnegie at a dinner
"have very queer ideas of honor.

"I was once riding from Pittsburg to Philadelphia in
the smoking compartment of a Pullman. There were per-
haps six of us in the compartment, smoking and reading.
All of a sudden a door banged and the conductor's voice
cried:

" 'All tickets. please.'
"Then one of the men in the compartment leaped to his

feet, scanned the faces of the rest of us and said slowly
and Impressively:

Gentlemen, I trust to your honor.'
"And he dived under the seat and remained there in a

small silent knot till the conductor was safely gone."

* * *

Simple Simon met a pieman.
Going to the fair,

Said Simple Simon to the pieman,
"Let me taste your ware."

Said the pieman to Simple Simon:
"Young man, my ancestors were the hardy spirits who

first blazed a trail through the pathless forest and founded
the pioneer settlement in the region which is now Missouri.
I myself hail from that glorious commonwealth, and
before I can be induced to part with one of the succulent
gobs of pastry which I am vending, I must be shown
your penny."

Said Simple Simon to the ieman,
'Indeed, I haven't any."

* * *

"Now, Archie," asked a schoolmistress, dilating on the
virtue of politeness, "if you were seated in a street car,
every seat of which was occupied, and a lady entered,
what would you do?"

"Pretend I was asleep!" was the prompt reply.

* * *

"What I want," said the man who was looking for a
home, "is a place with a fine view."

"Well," replied the real estate agent, "I've got what
you want. But it'll cost you several thousand dollars
extra."

"You're sure the view is all right?"
"Couldn't he better. By clin.bing on the roof you

can see the baseball games."

* * *

She laid the still, white form beside those which had
gone before; no sob, no sigh forced its way from her
heart, throbbing as though it would burst. Suddenly a
cry broke the stillness of the place-one single -heart-
breaking shriek; then silence; another cry; more silence;
then all silence but for a guttural murmur which seemed
to well up from her very soul. She left the place. She
would lay another egg to -morrow.

* * *

Dewitt-Does your wife follow the fashions closely?
Jewett-I should say so; she has one of these "stand-

ing room only" dresses.
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COMMON ELECTRICAL TERMS DEFINED
In this age of electricity everyone should be versed in its phraseology.
By studying this page from month to month a working knowledge
of the most commonly employed electrical terms may be obtained.

BATTERY, GRAVITY.-SO named because the two
liquids in the jar, copper sulphate and zinc sul-
phate, remain apart, the latter being at the bottom.
A copper plate of almost any shape is placed at
the bottom of a glass jar containing a solution of
blue vitriol (copper sulphate) and an insulated
copper wire connected to it. Water is now poured
on very carefully so it will float on top of the sul-
phate. A zinc in the shape of a crowfoot is then
hung over the edge of the jar and in the water. By
pouring a few drops of sulphuric acid into the
water the cell is ready for work. Electromotive
force, 1.07 volts; internal resistance, 2 to 5 ohms;
adapted to closed circuit work. Referred to also
as blue stone cell and crowfoot battery.

BATTERY, GRENET.-A bottle -shaped type of the
bichromate battery consisting of a zinc plate
suspended between two carbon plates in such a
manner that the zinc alone is withdrawn from the
solution when the cell is not in service. The
bichromate solution used is called electropoion.
It is made by mixing one gallon of sulphuric acid
with three gallons of water (acid poured into water
to prevent explosion) in one vessel and in another
potassium bichromate and boiling water, six pounds
bichromate and two gallons water. Then mix the
two solutions. Electromotive force, 1.9 to z.I volts;
internal resistance, .o16 to .o8 ohms. For either
open or closed circuit work.

BATTERY, GROVE'S.-Similar to the Bunsen bat-
tery except that Grove used a strip of platinum in-
stead of carbon in his cell.

BATTERY, LOCAL .-A battery used to operate a
relay, transmitter or other device in a building or
station, its circuit being closed by a relay located
on circuits coming in from the outside or main
line.

BATTERY, MAIN.-Applied in telegraphy to the
battery used to operate the main line relays which
in turn actuate the local circuits. Also used in
the same manner to distinguish the line from the
local batteries in railroad block signalling.

BATTERY, OPEN CIRCUIT.-A battery suitable
to use on circuits where current is required for very
short periods only, and which does not exhaust
itself by local action when left on open circuit.
The Lechanché is of this type.

BATTERY, PLUNGE.-So named because the
battery plates are mounted so that they may be
lifted out of the solution when the battery is not in
use. (See Battery, Bichromate.)

BATTERY, PRIMARY.-Made up of cells in which
the electric current is supplied by the dissolving of
one of the plates. Distinguished from the storage or
secondary battery by not having to be charged.

BATTERY, SAL AMMONIAC.-Consists of a glass
jar which is filled about three-quarters full of water
in which a quantity of sal ammoniac is dissolved.
In this solution a carbon plate which forms the
positive pole of the cell is immersed and also a zinc
rod. The carbon and zinc should not touch each
other. Current flows from the zinc to the carbon in
the cell. Electromotive force, 1.4 volts; internal re-

sistance .3 to .5 ohm. Adapted to open circuit work.
BATTERY, SECONDARY.-See Battery, Storage.
BATTERY SOLUTION.-The liquid or electrolyte

in either a primary or secondary cell.
BATTERY, SMEE.-A zinc forms the positive plate

and a silver plated copper plate coated with plat-
inum black is used for the negative. Polarization
is prevented by the bubbles of hydrogen easily
releasing themselves from the numerous small
points on the platinum surface. Zinc is used for
the positive plate. The electrolyte consists of
water, 7 parts; sulphuric acid, r part. Electro-
motive force .47 volt; current falls off rapidly on
closed circuit.

BATTERY, STORAGE.-A secondary battery. As
first brought out by Planté it consisted of two lead
plates, or two sets of lead plates either corrugated
or perforated, each set fastened together so that the
plates of one set fit in between those of the other but
do not touch them. All are immersed in dilute
sulphuric acid. When current is sent into this
cell a chemical action takes place, the plates
through which the current enters the cell receiving
a coating of lead oxide while the surface of the other
plates turns gray and spongy. As soon as the
positive plates are covered with the red peroxide of
lead the cell is charged. Connect the cell to an
outside circuit and the process of charging is reversed.
The oxide of lead changes to sulphate of lead and
the spongy lead on the other plates also changes to
sulphate of lead. The discharge should not con-
tinue beyond the point where the voltage goes below
1.75 per cell.

Faure modified this cell by using a paste óf red
oxide moistened with sulphuric acid to fill the per-
forations of the positive plates and a paste of yellow
lead or litharge to put into the negative plates.
Also, both plates may he filled with a paste of sul-
phate of lead and sulphuric acid. The voltage of
one cell when fully charged is about 2.2 volts.

BATTERY SYRINGE.-A syringe made of a cylinder
of glass within which is a small hydrometer (See
Areometer). Some of the electrolyte being drawn
into the cylinder its density may be read through
the glass. Made especially for testing automobile
batteries. Employed also to remove dead liquid
from the electrolyte and to replace same with
fresh solution.

BATTERY, SIR WILLIAM THOMPSON'S.-Similar to
the gravity battery in construction. Consists of a
number of wooden trays lined with lead. On the
bottom of each tray is placed a thin plate of copper
and upon this wooden blocks which support a zinc
plate, the corners of which are turned up. These
corners support the next tray. For directions as
to charging see Battery, Gravity. Electromotive.
force: 1.07. Must be kept on closed circuit.

BATTERY, VOLTA'S.-A simple cell consisting of a
plate of zinc and one of copper immersed in a dilute
solution of sulphuric acid and water, which Volta
devised following his discovery that two unlike
metals in contact in air have a difference of potential
existing between them. Polarizes quickly.

e
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RUNABOUT
This classy and speedy runabout may be

changed in less than 5 minutes-by the addi-
tion of rear seats-

FAMILY CAR
Into a comfortable family touring car-or by

the addition of a wagon box into a roomy
delivery car.

DELIVERY GAR

SCHACHT
Thousands of people are glad to pay $850 for an automobile

merely for pleasure. Thousands of others have realized that
an automobile will pay big dividends in their business-in
hauling or delivering cheaply and quickly-and are glad to put
$850 into one as a good business lambent.

The Schacht Invincible is a new departure in Automobile
building-this one Schacht car offers not only a speedy, power-
ful, classy runabout, but in five minutes it may be turned into
a comfortable family touring car or a roomy delivery car.

The 1910 Model Schacht Invincible
is really

Three Cars in One
Runabout

$850Family Car
Delivery Car

All for the Price of One Car
This Schacht Model offers you the handiest, most serviceable

little car ever put on the market.
In our Schacht Model R we offer a light speedy, runabout

with detachable rumble seat for $750-this is remarkably high
class car at an extremely low price.

For further information, address

The Schacht Motor Car Co.
2777 Spring Grove St., Cincinnati, Ohio

Electric Lighting No Longer Expensive
The introduction of the Tungsten Lamp
has meant not only an improvement in the
brilliancy and quality of electric light, but
also in so great a reduction in current
consumption that the size and cost of
private electric lighting plants have been
very much modified.

Electric Lighting plants can now be
furnished for factories, homes or farms
which consist merely of a small gas en-
gine, switchboard, dynamo and storage
battery. These plants are simple, reliable
and can be operated by any one. The
engine need only be run a few hours
occasionally to charge the battery and
lights are available any hour of the
twenty-four. The storage battery is the

"61,Ioxiae XccumuIiáox"
the most widely used of all storage batteries.

Write any of these Sales Offices for our
interesting book "How to Have Your Own
Electric Lighting Plant."

THE ELECTRIC STORAGE BATTERYCO.
1888 PHILADELPHIA, PA. 1910
New York Beaton Chicago St. Louie Cleveland Atlanta Denver Detroit San Francine° Toronto

The largest maker of Storage Batteries for all purposes in the country

For our Mutual Advantage mention Popular Electricity when writing to ..dvertisers.
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Incompetent
Refused the position because he was not able to do the

work. Unfit-untrained-because of neglected opportunities.
Hundreds of men are turned from the door in disappointment

because they cannot measure up to the positions they seek; because
they do not possess' the training required to fill any position of import-
ance. Sooner or later this will be every man's lot who does not obtain
the training that will advance him from year to year to the higher places.
Employers want young men to fill the subordinate positions. If you want
to secure promotion and insure your future the coupon below is your oppor-
tunity. By marking and mailing it you will receive free a complete expla-
nation of the most powerful force in the world for the promotion of ambitious
men. This plan will fit you for advancement and success in your own home, in
your spare time, without obliging you to leave your present work, or buy books.

Doesn't it stand to reason that you can secure promotion when you con-
sider that there will be brought to bear in helping you individually all the
resources and influence of an institution backed by a capital of six million
dollars with 19 years' experience in the sole business of providing salary-
raising training; an institution that has an equipment consisting of several
buildings covering over 300,000 square feet of floor space; a private printing
plant turning oilt 3á tons of printed matter each day; a mailing department
handling 15,000 pieces of mail each day; 3,300 employes; an instruction
staff large enough to teach 214 Courses of Instruction and competent to
handle the work of 3,000 students each day; an
institution that enrolls every year nearly five
times as many students as the whole number ever
graduated from the oldest and largest American
university, a university that is over 270 years old?

Every month several hundred men and
women voluntarily report advancement to better
positions and salaries secured through their
I. C. S. Training. Will you join this army of
success? Do you really want to secure a better

position and a better salary, and to get out
of the incompetent class? Then use

this coupon NOW.
 Name

...
International Correspondence Schools

Boa 1102, Scranton, Pa.
Please explain, without further obligation. on my 

part. how I can quality for a larger salary in the 
position before which I have marked X.

Bookkeeper
Stenographer
Advertisement Writer
Show -Card Writer
Window Trimmer
Ornamental Designer
Illustrator
Civil Service
Chemist
Textile Mill Supt.
Electrician
Electrical Engineer
Gas Engineer

Meehan.' Draftsman
Telephone Engineer
Elcc.-Lighting Supt.
Meehan. Engineer
Surveyor
Stationary Fireman
Civil Engineer
Building Contractor
Architec'l Draftsman
Architect
Structural Engineer
Bridge Engineer
Mining Engineer

 Street 6' No.

City State

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The Cheapest Clothes
The Cheapest Food
The Cheapest Pleasures

You don't buy the cheapest-you look for something
other than price. Quality must always be a factor
before you buy.

Why not apply this principle to light and buy it
as you buy anything else?

If we should grant that a candle or an oil lamp were
cheaper would you be contented with them, knowing the
electric light is better ?

The facts are that electric light is cheaper than any
other practical illuminant.

MAZDA LAMPS
have made electric light cheaper. They give three times
the light for the same current consumption. They
bring the convenience of electricity within the reach of
everyone.

Ask any of the companies on the opposite page
about Mazda Lamps.

Nattunat Etrrtrtr Vamp Amarrttttton
CLEVELAND

e

w

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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The following is a list of the Member Companies of the

Nntinnat iEtrrtrir Manz t Afonriat nn
CLEVELAND

Call upon any of themfor your lamp supplies.

rtrir ..4am43

THE BANNER ELECTRIC CO.,
Youngstown, O.

THE BRILLIANT ELECTRIC CO.,
Cleveland, O.

BRYAN -MARSH COMPANY,
Central Falls, R. I.-Chicago, Ill.

THE BUCKEYE ELECTRIC CO.,
Cleveland, O.

THE BUCKEYE ELECTRIC
LAMP CO., City of Mexico

THE CLEVELAND MINIA.
LAMP CO. Cleveland, O.

THE COLONIAL ELECTRIC CO.,
Warren, O.

THE COLUMBIA INC. LAMP CO.,
St. Louis, Mo.

ECONOMICAL ELECTRIC
LAMP CO., New York City

THE FOSTORIA INC. LAMP CO.
Fostoria, O.

THE WARREN ELECTRIC
Warren,

THE GENERAL INC. LAMP CO.
Cleveland, O.

THE JAEGER MINIA. LAMP
MFG. CO., New York City

THE MONARCIi INC. LAMP CO.,
Chicago, Ill.

MUNDER ELECTRIC COMPANY,
Pawtucket, R. I.

NEW YORK & OHIO COMPANY,
Warren, Ohio

THE SHELBY ELECTRIC CO.,
Shelby, O.

THE STANDARD ELECTRICAL
MFG. CO., Warren, O.

THE STERLING ELECTRICAL
MPG. CO., Warren, O.

SUNBEAM INC. LAMP CO.,
Chicago, Ill.-New York City

1'HE SUNBEAM INC. LAMP CO.,
of Canada, Ltd., Toronto, Can.

& SPECIALTY CO.,
O.

For our Mutual Advantage mention Pooalar Electricity when writine to Advertisers.
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POCKET ADDING MACHINE-LIGHTNING
seller. Agents write us. Cincinnati Specialty Manu-
facturing Co., Cincinnati, Ohio.

AGENTS; EVERYONE; TO WEAR AND SELL
our famous Bokara Simulation Diamonds. Postal
for free sample offer and catalog. Northwestern
Jewelry Co., So Northwestern Bldg., Chicago.

AGENTS WANTED-BIG MONEY! NO EX-
perience required. Portraits, Bromides, Photo Pillow
Tops, 3oc. Frames at our factory prices; credit given.
Catalogue and samples FREE. Dept. 1 H., RITTER
ART STUDIO, Van Buren St., Chicago, Ill.

O. K. AGENTS SPARE TIME OR ALL THE
time to sell Clothes Drainers, our new laundry iron,
Clothes Racks and 3o other big sellers. Interesting
particulars. New selling plan FREE. Write. Fair
Mfg. Co., Dept. H. F. 76, Racine, Wis.

AGENTS-ATTRACTIVE OPENING FOR EN-
ergetic man to handle patented Garment Supporter
Attachment, Buckle Springs, for "Suspenders,"
trousers, or vest. 25c. each. Circular free. 1027
Norris St., Philadelphia, Pa.

AGENTS WANTED-TO SELL ELECTRICAL
device, used wherever there is electricity. Easy seller.
Big profits made. Hagstrom Bros. Mfg. Co., Linds-
borg, Kans. Chicago office, 1712 Michigan Ave.

AGENTS MAKE BIG MONEY SELLING OUR
new gold letters for office windows, store fronts and
glass signs. Any one can put them on. Write today
for a free sample and full particulars. Metallic Sign
Letter Co., 400 N. Clark St., Chicago, Ill.

CLASSIFIED ADVERTISING
Q Advertisements in this section of Popular Electricity will cost 6 cents per word with 5% off
for 3 times, 10% off for 6 times, 15% off for 9 times and 20% off for 12 times, cash with order.
Q In order to secure the proper classification, advertisements must be in tbi office the first
of each month preceding date of issue.Í\ `J

AGENTS AGENTS

FORMULAS FOR ANYTHING -25 CENTS WONDERFUL INVENTION-CANCHESTER
Kerosene Incandescent Lamp burns with or without
mantle; 6 times brighter than electricity, gas, acety-
lene or gasoline at 1-10 cost. Burner fits any lamp;
saves 75 per cent oil. No trimming wicks. $10 daily.
Beware of imitations. Handsome outfit furnished.
Canchester Light Co., 26 State, Dept. P. E., Chicago.

BOOKS

FORMULAS FOR ANYTHING -25 CENTS
each. Procesco, 25o W. 125, N. Y.

SEND FIFTY CENTS FOR "THE MOTION
Picture, Its Making and Its Theater," 15o pp., illus-
trated. The Nickelodeon, 1460 Monadnock Bldg.,
Chicago.

HYDE'S TELEPHONE TROUBLES AND HOW
to find them, and manual of costs units, 1910 edition,
Price, 25c. Hyde Pubs. Co., 183 5th St., Milwaukee.
Wis.

ELECTRICAL BOOKS. ALL SUBJECTS.
Write for our new illustrated book calalog. Free.
Popular Electricity, Book Dept., Commercial Bldg.,
Chicago, Ill.

AUTOMOBILE INSTRUCTIONS - BOOK
tells how to run and adjust them, explaining all gaso-
line automobile engine troubles, etc. 25c. stamps or
coin. Satisfaction guaranteed or money refunded.
GEO. N. PEARSON, Desk E., Bala, Pa.

BUSINESS OPPORTUNITIES

See what I say under "Typewriters." ATCHISON

MAKE MORE MONEY! SEE OUR AD UNDER
"Electric Material." NORTHERN SUPPLY CO.

See what I sayunder "Typewriters." ATCHISON
FORMULAS FOR ANYTHING -25 CENTS

yP each. Procesco, 25o W. 125, N. Y.

AGENTS-$5o TO $200 WEEKLY MADE BY
selling our Gem Stamp Moistener, (pat'd). No com-
petition, sells on sight to every one. Recommended
by The State Boards of Health and Physicians, and
used by State Departments, Bankers, Railroads,
Ministers, Hotels, Colleges and Schools, Business Men,
and Homes everywhere. Write and secure your
Territory at once. No two agents given the same
territory. Circulars free, samples 25c. No free
sample. Address The Gem Stamp Moistener Co.,
Sixth and Kelker Sts., Harrisburg, Pa.

BE A HANDCUFF KING; EARN BIG MONEY
on the stage; secret instructions how to escape from
handcuffs, boxes, safes, vaults, trunks, packing cases,
etc., for $1.00. Belmar Handcuff King, Box 594,
Northampton, Mass.

IF YOU CAN PLACE A FEW SHOW -CARDS
in store windows displaying a book that costs only
$3.00 and calculates better than any machine, address
the inventor. G: A. Christensen, Civil Engineer, 116-E
Alpine St., San Francisco, Cal.
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BUSINESS OPPORTUNITIES

CHEWING GUM IS MAKING MILLIONAIRES
- -Room now for 5,000 successful manufacturers.
500 per cent profit. Ten formulas with full directions
how to make fifteen flavors of each, at home, no ma-
chinery necessary, $5.00. 526, Bates, Central City,
Colo.

YOU CAN MAKE FROM $200.00 TO $2500.00
in addition to your regular salary under our new salary
plan. Special opportunities for employees of elec-
trical concerns, telephone, telegraph light and power-
cl.:1panies, etc. Particulars free on request. Circu-
lation Department, Popular Electricity, Chicago, Ill.

WE START YOU IN A PERMANENT BUSI-
ness with us and furnish everything. We have new
easy selling plans and seasonable leaders in the Mail
Order line to keep our factories busy. No canvassing.
Small capital. You pay us out of the business. Large
profits. Spare time only required. Personal assistance.
Write today for plans, positive proof and sworn state-
ments. Pear Mfg. Co. 1185 Pease Bldg., Buffalo, N.Y.

MAKE MIRRORS AT HOME. BIG PROFITS
with little outlay. One 18x36 in. mirror, costs $2.00
to $5.00. You can silver a glass this size for 20C.
Send $1.00 in stamps or money order and we will send
you EXPLICIT DIRECTIONS how to do it; also
how to emboss, grind, foil, gold leaf, frost chip, and
make imitation stained glass. How to transfer photos
on glass, bore holes in glass and cut skylights. George
L. Patterson & Co., Dept. 4, Brooksville, Ky.

COINS AND STAMPS

STAMPS, 200 ALL DIFFERENT, FOREIGN
IOC. 1,000 well assorted 16c. 3o Sweden loc. F. L.
Toupal Co., Chicago Heights, Ill.

$7.75 PAID FOR RARE DATE 1853 QUARTERS.
$20.00 for a Half -Dollar. We pay a cash premium on
hundreds of coins. Keep all money coined before
188o, and send 10 cents at once for our New Illustrated
Coin Value Book; size 4x7. It may mean your for-
tune. C. F. Clarke Co., Coin Dealers, L. B. 12,
Le Roy, N. Y.

ELECTRICAL MATERIAL

YOU CAN MAKE BIG MONEY RENEWING
old dry batteries; cost very small. Send 25c. and we will
send you our complete $1.00 instructions. Guaran-
teed correct method. NORTHERN SUPPLY CO.,
3451 North Hamilton, Chicago.

FOR SALE

FOR SALE

FORMULAS FOR ANYTHING -25 CENTS
each. Procesco, 25o W. 125, N. Y.

FOR SALE-STORAGE BATTERIES 2-2o A. H.,
$o.75; 6-6o $7.00; Edison primaries 300 A. H. $1.oc.
A. R. Kramer, 563 7th Ave., College Point, L. I.

TO CLOSE AN ESTATE WE WILL SELL
jobbing foundry and Sleigh Business for $5,000 cash,
balance any reasonable terms. Beach Brothers, Ad-
ministrators, Millington, Mich.

LUBRICANTS, ASBESTOS, GRAPHITE AND
mica candles for loose pulleys and shaftings; no drip;
no dirt; economical. Swain Lubricator Co., 25o E.
Lake St., Chicago.

FOR SALE-COMPLETE SET OF CASTINGS,
with blue prints of 3-4 h. p. gasoline stationary engine;
includes governor and timer, screws, etc. $1o. Comet
Motor Works, 512 W. Monroe St., Chicago, Ill.

BOAT AND LAUNCH MANUFACTURING
PLANT FOR SALE-Best location in Wisconsin.
Facilities building BOATS up to 135 feet long. Large
Storage income. Electric Power with the latest and
finest equipped machinery. Details on request.
BOAT WORKS, Appleton, Wisconsin.

.NSTRUCTIONS

LEARN SEWING MACHINE REPAIRING AND
adjusting; big money in sewing machine trade. Com-
plete course, $3.00; particulars free. Leroy Brown,
Sewing Machine expert, 1218 E. Madison St., Balti-
more, Md.

BUILD A FOOT POWER WOOD -TURNING
lathe. Blue prints with complete instructions for 5oc.
SIMPLE and PRACTICAL. S. D. Willard, Redwood
City, California.

COMPLETE CIVIL SERVICE INSTRUCTION
from U. S. Customs Officer. Course in three grades
for next examination, $2.25. Order promptly. Posi-
tions open. R. R. Carson, Harbor Beach, Mich.

OUR TWO $r.00 FORMULAE RENEW DRY
batteries several times. Cost very small. Both for-
mulae this month, 25c. Bamums', 82o Rohns, De-
troit, Mich.

MISCELLANEOUS

MINIATURE ALARM CLOCKS-SMALLEST
FOR SALE.-MOVING PICTURE FILM lc. in the world. Sample prepaid, IOC. Address W. H.

per foot. H. Davis, Watertown, Wis. Garner, 219 South La Fayette St., Evansville, Ind.

FOR SALE-I. C. S. COURSES AT ONE -FIFTH YOU NEED MECHANICAL DIGEST. 125
their original cost; state subject interested in for Kinks monthly. Six months trial, roc. Mechanical
particulars. Box 47, Arsenal Station, St, Louis, Mo. Digest, Grand Rapids, Mich.
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MISCELLANEOUS

HOW TO READ MUSIC AT SIGHT. 5oc.
postpaid, or send for free descriptive booklet. Evans
Co., 42 Peoples Bank, Wilkesbarre, Pa.

See what I say under "Typewriters." ATCHISON

ARE YOU INTERESTED IN THE TELE-
PHONE BUSINESS? Write for our premium offer.
Western Telephone Journal, Vinton, Iowa.

15 ASSORTED SOUVENIR POSTALS FOR A
dime. E Printery, Rosholt, Wis.

CORPORATIONS ORGANIZED LAWS OF
SOUTH DAKOTA, CHEAPEST, BEST. Wm.
Capesus, 99 Randolph St., Chicago.

YOUR NAME ON 12 LEADPENCILS, 25c.
Rubber Stamp Catalogue free. W. M. Stuart Co.,
Marshall, Mich.

ANYBODY CAN MAKE GOOD CUTS WITH
my simple zinc etching process; price, $1; specimens
and particulars for stamp. T. M. Day, Box E., Wind-
fall, Ind.

DANDY HOME BUSINESS, SELLING NAMES,
formulas and valuable information by mail. Some
make $loo monthly. Instructive booklet for stamp.
INFORMATION SYSTEM, 504, Marietta, Ohio.

CYCLONE DISH AND VEGETABLE WASHER.
Labor saver for women. Washes dishes. clean. Ab_
solutely guaranteed. Particulars free. One Minute
Washer Co., El Reno, Okla.

RUBBER STAMPS AND SPECIALTIES-BEST
prices-prompt delivery-Most complete line. Don't
buy till you see my big catalog. Free. Theo. Helbling,
708 Marquette Bldg., Chicago.

MEDICAL OR SHOCKING COIL-HOW TO
make a "Hummer," runs on one cell Dry Battery.
We furnish all or any of the parts, send for particularsand diagrams. "Berkshire Hummer" Co., Pittsfield,
Mass.

MAKE YOUR OWN FURNITURE, ONE -fourth cost. Full size patterns; complete directions.
Send roc. for Hall Seat pattern. Catalogue free.
Home Furniture Pattern Company, 412 Potter Build-
ing, Birmingham, Ala.

LOCATE YOUR TROUBLE WITH AN INDUC-tion fault finder. Locates to exact spot. No meas-
urements. Blue prints, $2.00. Guaranteed latestmethod. Richard L. Gilles, 655 E. 7th St., St. Paul,
Minn.

MISCELLANEOUS

SEND 2C STAMP FOR OUR NEW ILLUS-
trated catalog of electrical books you should have, and
particulars of our special offer, "An Electrical Library
Free." Popular Electricity Book Department, Commer-
cial Bldg., Chicago, Ill.

MOTION PICTURE MACHINES, FILM VIEWS,
Magic Lanterns, Slides and similar Wonders For
Sale. Catalogue Free. We also Buy Magic Ma-
chines, Films, Slides, etc. Harbach & Co., 809 Filbert
St., Philadelphia, Pa.

BOYS, BECOME PRACTICAL. BUILD ONE
of our Little Hummer steam engines of 1-16 h. p.
Engine has governor on cutoff principle, rotary valve
and adjustment for wear. Blue prints and instruction
sheets 25 cents. Castings and all material $1.50. Pat
Novelty Co., Box 193, Elgin, Ill.

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 10 cents. S. H. Parrish &
Co., 216 Clark St., Chicago.

"ABILITY," THE MONTHLY MAGAZINE
of Business Education, and general good reading, for
the progressive workers of all trades and professions.
Especially instructive and entertaining to all people.
10 cents a month, 5o cents a year. Same price to
foreign countries. Stamps accepted. The "Ability"
Company, 210 Caswell Building, Milwaukee, Wis.

ALCOHOLISM-SOME CAN AND SOME CAN
not be cured of the liquor habit. Mark you, it is not
a question of age or of sex, of the quantity you consume,
or how long the habit has controlled you. Let me
tell you something. The information will COST
YOU NOTHING, nor will I trouble you further with
uninvited correspondence. Address JOHN C. EARL,
M. A., 1533 Gates Avenue, Montclair, New Jersey,
U. S. A. Sole Agent for The Antol Treatment for
Alcoholism.

MOTORS

LARGE STOCK OF ELECTRIC FANS AND
motors at prices that are right shipped direct from
factory. C. Olson-Boettger Electric Mfg. Co-, St.Paul, Minn.

PATENTS

TWO BOOKS FREE-ALL ABOUT PATENTSFORMULAS FOR ANYTHING-25 CENTS and their cost. Shepherd & Campbell, Patent Attor-each. Procesco, 25o W. 125, N. Y. neys, Soo D. Victor Bldg., Washington, D. C.

TEN ORE SPECIMENS-GOLD. SILVER, PATENTS.-NO ADVANCE FEE. PAY MYiron, lead, zinc, tin, nickel, graphite, sulphur; also fee on allowance. Highest references. Long experience.interesting mineral booklet, 25c. McLaughlin, Civ. Advice and book free. Obed Billman, Patent Lawyer,Eng., Box 143-D, Sharpsville, Pa. Main office, Cleveland, Ohio.
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PATENTS

PATENT-ADVICE AND BOOKS FREE.
Highest references. Best results. I procure patents
that protect. Watson E. Coleman, Patent Lawyer,
612 F. St., N. W., Washington, D. C.

HAVE YOU AN IDEA? WRITE FOR OUR
books, "Why Patents Pay," "roo Mechanical Move-
ments." Mailed free. F. P. Dietrich & CO.,
Patent Lawyers, Washington, D. C.

PATENTS SECURED-INVENTOR'S POCKET
Companion free. Send description for free opinion
as to patentability. W. N. Roach, Jr., Metzerott
Bldg., Washington, D. C.

PROTECT YOUR IDEAS-WE SHARE THE
risk of the patent application. Advice and booklet
free. Milo B. Stevens & Co., Attorneys, 800 r4th
St., Washington, D. C.; 351 Monadnock Block, Chi-
cago. Established 1864.

C. L. PARKER, PATENT ATTORNEY, EX -
Examiner U. S. Patent Office, 912 G St., Washington,
D. C., Inventors' handbook, "Protecting, Exploiting
and Selling Inventions" sent free upon request.

PATENTS-H. W. T. JENNER, PATENT AT-
tomey, and mechanical expert. 6o8 F. Street, Washing-
ton, D. C. Established 1883. I make an investiga-
tion, and report if patent can be had, and the exact
cost. Send for full information. Trade -marks regis-
tered.

POST CARDS AND PICTURES

FORMULAS FOR ANYTHING -25 CENTS
each. Procesco, 25o W. 125, N. Y.

POSTCARD TOUR OF CHICAGO, 5c.
Ic pretty art post -cards, roc. (2 for 5c. kind). Ward,
5033 Lake Ave., Chicago, Monadnock.

PHOTOS-"PRETTY GIRLS FROM LIFE" -
12 for 25c., 4 for loc. Curtis Co., A-7149 Union Ave.,
Chicago.

12 PHOTO POST CARDS, 4o c.- 24, 70c.; 5o,
$1.20. Made from any photograph, postpaid. Arvid
Blad, Maynard, Mass.

"DARNPHOOL" POST CARDS-THE WHOLE
set of five for roc. . Bogard Manufacturing Co.,
D -III, Northville, Mich.

PHOTOGRAPHS

AMATEUR PHOTOGRAPHERS-SEND US
your film negatives. We make beautiful prints from
them. Price for sizes up to 3}x4}, 3c.; 3}x5} to
4x5, 4c. Prints on postals, 5c. Satisfaction guaran-
teed. Fotoprint Co., 1822 Race St., Cincinnati, O.

SCHOOLS

FORMULAS FOR ANYTHING -25 CENTS
each. Procesco, 25o W. 125, N. Y.

$zoo TO $600 MONTHLY EASILY MADE FIT
ting eye glasses. Short, easy mail course. Reduced
tuition. Big demand for opticians. Write today for
free "Booklet O," National Optical College, St. Louis.

PLUMBING, ELECTRICITY, BRICKLAYING
and Mechanical Draughting, taught by expert work-
men. Short time and small cost. Positions always
open. Catalogue free. Write today. Coyne Na-
tional Trade Schools, 1692 N. Ashland Ave., Chicago.

AUTOMOBILE SCHOOL-LEARN THE Au-
tomobile business, repairing and driving, in which
you can earn good wages and have healthful and pleas-
ant work. We give a thorough and practical course
in road work and repairing. For full particulars
address Academy of Automobile Engineering, 142o
Michigan Ave., Dept. "C," Chicago, Ill.

TYPEWRITERS

SAVE MONEY -411°0.°o TYPEWRITERS $Io.00
to $18.00, rebuilt like new, $30.00, cash registers,
bicycles, phonographs. Knight's, 251 12th, St.
Louis, Mo.

I WANT TO CORRESPOND WITH PERSONS
who are about to buy a high-grade typewriter, an.l
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 zest St., Chicago.

TYPEWRITERS: CALIGRAPH, $6.00; HAM-
mond, Yost, Densmore, Williams, $Io.00; Remington,
$12.00; Smith Premier, $15.00; Oliver, $24.00; Under-
wood, $30.00; all makes on hand; fifteen days'. trial
allowed, and a year's guarantee. Send for catalogue.
Harlem Typewriter Exchange, Dept. 89, 217 West
125th St., New York City.

WIRELESS

WIRELESS-REMARKABLE COMBINATION
electrolytic and mineral detector, completely nickeled,
rubber base, introductory price 75c. Complete 5oo-
mile receiving set with above detector, $1.4o. Stamp
for catalogue, Hertzian Elec. Co., 3316 Ave. L.,
Brooklyn, N. Y.

PROFESSIONAL AND AMATEUR WIRELESS
Apparatus. Guaranteed first class. Send 2 -cent
stamp for Catalogue. F. B. Chambers, 217 Nth. 9th
St., Philadelphia, Pa.

See what I say under "Typewriters." ATCHISON

TRANSFORMER -4 amperes, Ito volts on pri-
mary, 40,000 volts output, as good as new, price
$15o.00. F. W. Bacon, Tiffin, Ohio.



DINING CAR CONDUCTORS' SALARY
$125. Correspondence School Conductors. 50o Im-
perial Building, Chicago.

WANTED-RAILWAY MAIL CLERKS,
Clerks at Washington, D. C., City Carriers, and Post
Office Clerks. High salaries. Annual Vacations.
`'toady work. Common education sufficient. Fall
examinations everywhere. Preparation free. Write
i.nmediately for schedule showing dates and places.
Franklin Institute, Dept. W-56, Rochester, N. Y.

WANTED-MEN BY LARGE CONTRACTING
company. Can learn trade of plumbing, electricity,
bricklaying, automobiles, in few months. No appren-
tice or helper's work and no expense. $20,000.00
contract work going. Catalogue free. United Trade
School Contracting Co., Los Angeles:

CIVIL SERVICE GOVERNMENT POSITIONS
are very desirable for young people. Full informa-
tion and questions recently used by the Civil Service
Commission free. Columbian Correspondence Col-
lege, Washington, D. C.

WE EXPECT TO HAVE POSITIONS FOR A
number of men as automobile car drivers, and inter-
urban railways; only sober and reliable men need apply;
experience unnecessary; send four -cent stamp for appli-
cations. The Western Transportation Company,
American Nat. Bank Bldg., St. Paul, Minn.

EARN $5 A DAY-LEARN PLUMBING-EARN
while learning by actual experience on new buildings,
which feature of instructions cannot be obtained from
any other school in the country. Tools furnished
FREE. Address MASTER PLUMBERS TRADE
SCHOOL, 3664 Finney Ave., St. Louis, Mo.

POPULAR ELECTRICITY

WIRELESS

FORMULAS FOR ANYTHING -25 CENTS
each. Procesco, 25o W. 125, N. Y.

SPARK COIL AND TRANSFORMER PARTS.-
You assemble them. Real experience. Write for
particulars. Electrical Testing Co., 922 So. dams St.,
Peoria, Ill.

STATIC MACHINES, AND PLATá F ALL
sizes, coated with our wonderful wet we enamel.
Stamp for catalogue. Hertzian Elec. Co.4316 Ave.
L., Brooklyn, N. Y.

CONSTRUCT YOUR OWN WIRELESS TELE-
graph. We send you complete instructions with dia-
grams and codes for 25 cents. NEW ENGLAND
WIRELESS SUPPLY CO., WEST LYNN, MASS.

SPECIAL PRICES-r,000-OHM WIRELESS
receiver, double pole, special thin diaphragm, hard
rubber case, wound with copper wire, $1.95. Leather
covered head -band, double, $1.00; single, 6oc. "Nation-
al" receiving condenser, 3oc. Waterhouse Bros.,
Bourne, Mass.

HELP WANTED

HELP WANTED

LOCAL REPRESENTATIVE WANTED-Splen-
did income assured right man to act as our represen-
tative after learning our business thoroughly by mail.
Former experience unnecessary. All we require is
honesty, ability, ambition and willingness to learn a
lucrative business. No soliciting or traveling. This
is an exceptional opportunity for aman in your section
to get into a big -paying business without capital and
become independent for life. Write at once for full
particulars. Address E. R. Marden, Pres., The
Nat'l Co-op. Real Estate Co., Suite 56o, Marden
Bldg., Washington, D. C.

SALESMEN AND SALESWOMEN WANTED-
Thousands of good positions now open, paying from
$1,000 to $5,000 a year and expenses. No former
experience needed to get one of them. We will teach
you to be an expert salesman or saleswoman by mail
in eight weeks, assist you to secure a good position
and you can pay for your tuition out of your earnings.
Write today for full particulars and testimonials from
hundreds of men and women we have placed in good
positions paying from $loo to $Soo a month and ex-
penses. Address nearest office. Dept. 423, NATION-
AL SALESMEN'S TRAINING ASSOCIATION,
Chicago, New York, Minneapolis, Atlanta, Kansas
City, San Francisco.

See what I say under "Typewriters." ATCHISON MAGIC POCKET TRICK FREE
Catalog included, send 4c stamp

Dept. 17 270 W. 89th St., »0 YORK

How's your Job
Alongside of His?

o +có
-....ws_

You can take ® place
He earns mighty big money-works very

short hours-and his "work" is certainly a
cinch. But, remember, he's an EXPERT
driver. Such experts earn all the way

FROM $35 TO $50 A WEEK
Let us train you right in your own home, with very

few hours' effort on your part (while you keep your
present job), to become an expert Chauffeur, Demon-
strator, Repairman, etc. There are not, today, enough
competent men to fill the demand. A Small Down
Payment Starts You. Ask for our free prospectus
with Samples of our Lessons.

We are constantly in tou.h with owners and garages
that require competent men.

BUFFALO AUTOMOBILE SCHOOL
34 Franklin Street BUFFALO, N. Y.The Auto Scha ' That Comes to You



POPULAR ELECTRICITY

-- A L.CTR I C COM 1=0AIVY

Federal Magnetic Socket
Exploring Lamp for

Automobiles

No. 802 Exploring Lamp

Did you ever have difficulty when working around machinery in getting the light
just where you wanted it? No convenient place to hang it and you needed both
hands free? A Federal Exploring Lamp with its electro magnet will stick firmly
at any angle on any iron or steel surface. You can get the light just where you
need it. A touch fixes it in position. A slight pull will remove it when you are
through.

No. 802 Automobile Exploring Lamp in use

It will not fall even if the bulb is
broken or burns out as the electro mag-
net is wound separately from the lamp
circuit.

The No. 803 6 volt lamp is attached
by clips to the lighting or ignition bat-
teries of any automobile. A special No.
8o5 4o volt lamp is made for electric
machines.

The standard 115 volt No. 800 mag-
netic socket is indispensable in machine
shops for use on lathes, drill presses,
and around repair work.

Write for our booklet entitled "Federalettes," describing this and many more
interesting conveniences. A copy will be mailed free to any address upon request.

FEDERAL ELECTRIC COMPANY
MANUFACTURERS

Lake and Desplaines Streets, CHICAGO, U. S. A.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Shall there be a Monopoly of the Air?

Below is a copy of a bill which HUMAN LIFE-the Magazine
About People-has proposed for an endorsement by the public. The
bill was drawn by Mr. Charles F. Dutch, of the Harvard Law School.
Its purpose is to prevent a monopoly of aerial navigation, to stimulate
aviation, and to compensate the Wrights or their company, for their
patents. A more detailed statement will appear in HUMAN LIFE for
August.

RESOLVED by the SENATE and HOUSE of REPRESEN-
TATIVES of the UNITED STATES of AMERICA, in CON-
GRESS ASSEMBLED, that the Commissioner of Patents be,
and he is hereby authorized and directed to purchase from
Wilbur Wright and Orville Wright, of Ohio, their executors,
administrators, heirs or assigns, any and all patents, patents
pending, and application for patents for inventions or devices
claimed by said Wilbur Wright and Orville Wright or by either
of them, concerning aeroplanes or flying machines, and to pub-
lish or make the same otherwise freely accessible for the
promotion and development of the science and art of aerial
navigation.

Section 2. That for the purchase of said inventions or
devices the sum of one million dollars, or as much thereof
as may be necessary, is hereby appropriated out of any
money in the Treasury not otherwise appropriated.

If you can support this bill, tear off this coupon and mail it to
Hiram M. Greene,

Managing Editor, Human Life,
530 Atlantic Avenue, Boston, Mass.

Dear Sir:-
I am in sympathy with the efforts of Human Life-the Magazine About People-

to give to the public the benefit of the patents of Wilbur and Orville Wright, provided
a satisfactory compensation is made to them, as provided by the bill as above pro-
posed.

Name

Address

Business

Name of your Congressman

If you can not support this bill, write a letter and explain why.
For our Mutual Advantage. mention Popular Electricity when writing to Advertisers.
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When the Boss
"Wants to Know"

You won't have to "guess," " suppose," " think," or " believe," if you have
had the, training given by the International Correspondence Schools. You
will know and can give the boss instantly the information he wants. It is the
ability to furnish the right information at the right time that raises salaries and
wins promotions. The best evidence of the salary -raising power of the I. C. S.
is the monthly average of three hundred letters voluntarily written by students
reporting increases in salary and position as the direct result of I. C. S. help.

How many untrained men are constantly watching the " want" columns
of the newspapers-only to be painfully reminded of the positions they can't
fill and the work they can't do! Engineers are wanted; Electricians are wanted;
Machinists are wanted; Draftsmen are wanted; Bookkeepers are wanted; Adver-
tising Men are wanted; and the Government is offering big pay to those qualified
for Civil Service positions. But there
is seldom a chance for the untrained
man. Because of his lack of training,
he must stay at uncongenial and un-
profitable work.

Let the I. C. S. tell you how to become
a trained man-a skilled workman-a
foreman, superintendent, or manager.
The training can be secured in spare
time at home. Let us show you how
you can change "wages" into "salary."

To learn how. the I. C. S. can help
you secure increased earnings, promo-
tion, and a happy, successful life, mark
and mail the attached coupon. Send
the coupon NOW.

: International Correspondence Schools
Box 1102, Scranton, Pa.

I'lease explain, without further obligation on my part, how I
can quality for a larger salary and advancement to the posi-
ion before which I have marked X.

Electrical Engineering
ElectricLighting Supt.
Electric-Railwzy Supt.
Electrician
Electric Car Running
Dynamo Foreman
Dynamo Tender
Wireman
Mining Engineer
Telephone Engineer
Civil Engineer
Automobile Operator

Mechanical Engineer
Mechanical Draftsman
R. R. Construe. Eng.
Concrete Engineer
Architect
Contractor and Builder
Plumbing & Heat'g Con.
Architectural Draftsman
Chemist
Bookkeeper
Advertising Man
Civil Service Exams.

Name

Street and No

City Stare

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

:
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These Handsome Portraits
OF

Electrical Celebrities
Will Lend Tone to Your Library,

Parlor, Den or Office

Ten beautiful copper plate engravings of
the makers of electrical history from the
infancy of the science to the application of
wireless.

No expense spared in preparing these
handsome portraits. They are accurate
reproductions of the best photographs or oil
paintings extant, executed in the most highly
perfected process of the engraver's art, on
richly enameled stock, .8"xri" each, with
wide margins for framing.

Name of subject, with brief biographical
sketch below each portrait adds to the his-
torical value of the set.

May be framed separately, or trimmed
and mounted in groups.

Mailed flat, well protected, guaranteed to
reach you in first-class condition.

Only set of the kind published. Must be
seen to be appreciated.

You'll be proud to have one for your home
or office.

Especially suitable for Public Libraries,
Electrical and Wireless Clubs, etc.

Price fifty cents, prepaid.

Special Offer
For a limited time, we offer you one of

these beautiful sets FREE for a new sub-
scription to POPULAR ELECTRICITY.;

Don't miss this rare chance.'

POPULAR ELECTRICITY PUBLISHING COMPANY
Commercial Bldg., Chicago, Ill.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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"We shall have easily
$50,000,000,000
of money in electrical
service in 1925."

-THOMAS A. EDISON.

HAVE. you ever thought of the enormous business .of supplying
electricity that has sprung up in the last 20 years? Of the
wonderful uses of electricity-lighting homes and cities, driving

machinery, running cars? Of the prodigious amount of capital invested
in central stations which produce and distribute electric current?

The biggest of these in the world-Commonwealth Edison
Company, Chicago-is capitaiized,at nearly $60,000,000, is paying 6%
dividends on capital stock and yet is doing only a fraction of the
business which it will do in the near future.

This Company is retailing electricity in a territory that covers 200
square miles, but that territory is only "tapped," so to speak. Thenum-
ber of possible customers can be enormously increased-and, besides, the
amount of electricity per household is steadily growing on account of its
varied uses for heating, cooking, etc.

Yet, gigantic as is the retail business of the Commonwealth
Edison Company, it forms only one-third of its total business, two-
thirds of which is wholesale. It supplies electricity to 1250 miles of street
and elevated railway track and its service to smaller central stations
extends 85 'miles to the north, 55 miles to the south and 35 miles to the
west of Chicago.

Wouldn't you like to have an interest in a business so .prosperous
in the present and with such a splendid outlook for the future?

Well, you can. You can become a stockholder in the greatest '/
electric central station organization in the world, and receive 6% divi- 4 /
dend per year-possibly more-on your stock. The stock  is 450 ;"/

listed on the Chicago Stock Exchange. to
J4oi

We'll be glad to send you full information and answer co /
all inquiries. Fill put and mail us this coupon. <.2 

Russell, Brewster & Company yra
StreetMembers: 137 AdamsStt oJ/ /New York Stock Exchange r ^ 4°

Chicago Stock Exchange Chicago, Ill. Js/ yy e\as°

Popular Elec.

For our ulual AdvantaRe mention Popular Electric ity when writing to Advertisers.
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II

Atlanta'I hiceo
1/0

g

AMERICAN ENAMEL INSU-
LATED MAGNET WIRE

It saves m9ney, it saves space, it
saves current; it avoids trouble, it
carries heavy overloads, it does its
work under abnormal conditions.

We will gladly quote you prices.

11/V1E12IC/1.N ELECTRIC FUSE CO.-Dept. W
MUSKEGON, MICHIGAN

Cleveland Denver New York Philadelphia Pittsburg St. Louis San Francisco Seattle

WIRELESS BATTERY

In this age of
wireless wonders,
students and ex-
perts alike find
that

MEN - TEL
is THE battery
best adapted to
wireless telegraphy
and telephony.

Sent DIRECT to
you.

Price 35c. or 6 for $2.00
Cash with Order

Write TODAY for Circular II

WIRELESS

DRYCE1
iaiOiILY DESIGNED [Or>'
1.1!IE11(REODIREMEAfO' .

,,,+IAPR iNDTELEPROli
taqqrN

%FpdN4NY0%--

I Price 35 Ct.
'TELWIREI.ESa Nil'
11'CIi1NAT1 011ie .i

The MEN -TEL WIRELESS BATTERY CO.

CINCINNATI

Wizard
House
Lighting
Plants

Above cut shows power plant
but not the battery

Price complete with battery,
$315 and up.

KNOP BATTERY CO.
65 Atwater St. E. DETROIT, MICH.

Samuel Schaffer, Pres. and Treas. R. I.. Schaller, Vice. Pres.
Nathaniel Schaffer, Sec's, and Gen l Mgr.

Brooklyn Wireless and Electrical Novelty Co.
I Incorporated) Manufacturing Inventors

Wlrelese and lilectrleal Apparatus, Novelties and Suppilee
We desire to announce that the above concern has bought out the

old Brooklyn Wireless Co , and are Incorporated under the laws o
New York. There is not a member of the old Brooklyn Wireless Co.
connected with the present firm. "Brooklyn Wireless" mark of quality.

Our motto and aim-Prompt attention and delivery on all orders.
Everything In Wireless. Special until Sept. 1st.

Our No. 409A Tubular Variable Condenser, superior to any other In
the market. This condenser increases signals when connected in your
receiving set across a detector. The most feeble signals can be readily
heard and very easily read. To Sept. 1, only $2.00. Our condenser
has a minimum capacity. .0005 M.F. and a maximum capacity, .003 M.F.

Send 52.00 today and we will ship this condenser at once, also a Gem.
plete catalogue of Wireless goods and apparatus. It's a bargain.

BROOKLYN WIRELESS CO., Inc., The Broadway, Brooklyn, N.Y.
Send stamp for New Wireless Book and Catalogue.

A 6 in. HO Volt fan for $5.50

Complete with cord
and plug

That's the "lephyr"

NOT A TOY but a noiseless,
tough, rugged motor giving all the
breeze any rational individual cares to
have blowing on him. Invaluable for
desk. borne or sick -room or as a hair-
dryer. If your dealer hasn't it, send
us his name and the amount and we
will forward the "Zephyr" express
prepeld. 15c. extra pays for pulley
which enables the "Zephyr" to be
used to run a sign -flasher, window
display, etc. The Zephyr" Is by far
the lowest -priced 110 volt fan on the
market. Be sure to mention whether
your current is direct or alternating.

The Carleton Co Boston, Mass.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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e give customers a year's time in which to pay for their purchases. You are welcome to this splendid credit service
no matter where you live. You may enjoy the full use of the goods you buy of us and pay for them in small
amounts from month to month as you earn the money. We charge absolutely nothing for this credit
service-no interest-no extras of any kind. So low are our prices that
we couldn't allow any discount even if you sent cash with your order.
We have 22 great stores and sell more homefurnishings than any other
two concerns in the country. We own and control factories-sell on a
closer margin of profit and at lower prices than your local dealer or any
other mail order houseon earth. We guaranteesatisfactionor money back.

CATALOG Noe 19 FREE
Write for our Big New Catalog today. It tells all about our most
generous monthly payment credit plan. It's an immense volume.
handsomely illustrated in colors. It quotes factory prices on every-
thing to furnish and beautify the home, including Furniture. Rugs,

Stoves, Carpets. Curtains, Pianos. Lamps,

3 V 12. ll L LrIlllL%

CRTME01911

nutter

Hartman Furniture&Carpet Ca
.223.225 227229 Wabash Ave.Chica2oj

Crockery, Pictures, Mirrors, Silverware.
Clocks, Go -Carts, Refrigerators, Sewing
Machines, Washing Machines, etc.. etc.
No matter what catalogs you have seen in

OAK
Rocker
Cash with your order,
Balance 50c per month until
purchase price of $4.85 Is paid.
It is made In American
quartered oak finish, up-
holstered in Imperial
leather, looks like genu-
ine leather, has full spring
seat, large carved heads
and broad ears on back.

C

the past, and no matter what catalogs you may have in your home at the present time, don't
spend a cent for anything in the line cf homefurnishings until you have received this great
book. You never saw such bargains before in all your life. Write for this big catalog today.

HARTMAN FURNITURE & CARPET CO.
Dept. A6 223-229 Wabash Ave.,Chicago.U. S. A.

Largest, oldest and best known homefurniehing concern in America-established 1855-55
years of success -22 big stores-over'ZOO,WO customers-capital and resources greater than
that of any similar concern in the country. Write for our big catalog at once-write today

et ilzeBook - it Free

Protected Gears
of

This Washing Machine

Saves

Fingers and Clothes

No danger of anything catching in the
cogs or gearing of the Elmo-a big
advantage to the user. In addition

THE ELMO
has positive action reversible wringer,
easy opening lid, noiseless back gear
drive, and many other exclusive feat-
ures. WRITE FOR BOOKLET
that describes them all in detail.

Grinnell Washing Machine Co.
GRINNELL, IA.

Canadian Trade Supplied by the Gem Motor Co.

419 Portage Ave. .. Winnipeg, Man.

IRONING MADE EASY
Your bed and table linen,

plain clothes, fiat pieces, 8o per cent of family
wash, can be ironed Easier (no backache

or tired feet), Quicker
(in t -s the time), Better,
with finish far superior to
hand work, by using the

it Ct. per hour to
heat by gas or gaso-
ine. Price within
reach of all. Sizes
for small homes and large; operate by hand, or small washing
machine motor. Illustrated booklet sent free on request.

Write for our 30 day free trial offer and nearest dealer.
American Ironing Machine Co., 25 E. Lake St., Chicago

INPLEX IRONER

Pelouze Electric Iron
Consumes less cur-

rent than other
irons

Keep Cool and
Comfortable

No Fire
No Dirt
No Odor

Every Iron Guaranteed

4 lb. 6% lb. 91b. 20 lb.
55.00 55.00 $7.00 $10.01)

For Sale by Lend-
ing Dealers

PELOUZE ELECTRIC HEATER CO.
232 East Ohio Street CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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MURDOCK WIRELESS APPARATUS
ANTENNA SWITCH S15.00

Perfection is a Big Claim
but in the instrument here shown it is not a mere claim; it
is a reality. This is the best switch on the market, best in ma-
terials, best in workmanship and best in operation.

A long line of Murdock Wireless Apparatus claims superiority
over all similar instruments offered to purchasers.

If you are interested, why not ask us about them.
Everything for Wireless.

WM. J. MURDOCK CO., 50 Carter St., CHELSEA, MASS.
162 Minna St., San Francisco 221 So. Clinton St., Chicago

Wireless Apparatus

YV

List No. 462-1 inch Coil.

E make the most efficient spark coils On the
market. Our one inch coil consumes only

I !. amperes at 6 volts, as against 4 to 6 amperes in
other coils. The spark at rated length is heavy and
and the flow is even. We make coils giving from
1-4 inch to 4 inch spark.

A full line of reliable wireless apparatus and parts
at reasonable prices, is described in our new
Instruction Book No. 1E and Catalogue.
Send for it.

MANHATTAN ELECTRICAL SUPPLY CO.
NEW YORK, 17 Park Place CHICAGO, 188 Fifth Ave,

WIRELESS SUPPLIES OF ALL KINDS
Send 2e stamp for our 56 page Catalogue

One of our specialties at present is a 1000 Ohm Double Pole Receiver
with aluminum case, genuine Hard Rubber Cap. interior parts nickel
platedthrouyhout Price postpaid, $2.00. Send in your order NOW,
and If you are not satisfied with same,] ustmailit back to us and we will
refund you the12.00,1 returned within 10 days ofits receipt by purchaser.

Sin feet of Green Silk Receiver Cord, postpaid, 35 , .' is.

NEW WIRELESS
LOOSE COUPLE COIL

runes out unwanted inter-
fering signals. Equalizes
different he ght aerials.
Desired signals brought
in loud, sharp and clear.
E:THERIC ELECTRIC CO.
-78 Lener Ave.. for. t Pith Bt.
caiearoom as t Fect.,y, 71 Bar

m St.. NIw YO::E. N. Y.

Wireless Supplies
Complete sending and receiving sets, $1.60 up.
Electrolytic Detector 1.50, Detector Stand, $1 25.
Potentiometer,$1.65, Tuning Coils, $2.25 to $4.50.
Also a full line of small Motors, Dynamos. Bells, Tele-
phones, Flashlights, etc. Send 2c. stamp for large ill as-
trated catalogue. Franklin Elec. Novelty & Mfg.
Co., 846 9th Avenue, New York, N. Y

WIRELESS EQUIPMENT FOR COMMERCIAL USE
We display a cut of our $40.00 Receiving Set mounted in a mahogany cabinet. It consists of the celebrated
Ferron detector ($5.00), receiving transformer, wound in bare copper wire, and by a special method, protected by

patent ($15.00), tubular condenser ($2.00), and special 2,000
ohm head set ($7.50). The same instruments unmounted cost
but $29.00. The instruments may be purchased sep-
arately. This set has a proven range of 800 to 1200
miles. The worth and efficiency of these instruments is now
well known to practically every live wireless operatlay. We
have yet to record the first complaint concerning dur high
claims for the Ferron detector. See testimonial in last
month's issue of this magazine on great range of Ferron,
This letter is only one of hundreds.

Send 3e slam¢ for our Big Catalog of 120 pages of anything
Electrical or wireless. Over 4o pages of wireless instruments tar the
experimenter and for private installation and commercial use.

J. J. DUCK, 428 St. Clair St., Toledo, OhioMounted in Mahogany Cabinet, $40.00
Entire Set Unmounted, only - 29.00

Fur our ]tulunt .td ma we mention 1'uput:u- 1?Irctrieit sshen seritin_ lo .td\erti.ers,
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ELGIN WATCHES ¿ÁE
/7 Jewel Elgin-Our Great Special $ 7 375
Sent Anywhere on FREE TRIAL A.

Guaranteed to keep aecucate line. Fitted in double stock gold -tilled case. warranted for 20 years.
You do not pay one penny until you have seen and examined this High -
Grade 17 -Jewel Elgin Watch, in hand -engraved case, right in your own
home. You are to be the Judge. Let us send it to you, all charges
prepaid. If
it suits you
We trust every honest person. No matter how far away you live, or how small your salary or income,
we will trust you for a high-grade Elgin Watch, in gold case, warranted for 25 years, and guaranteed
to pass any Railroad inspection. Write far our big free Watch and Diamond Candela. It tells all about our

EFT'S THE OLD RELIABLE ORIGINAL DIAMOND Easy Payment Platt-the Loftin
System"-and how we send Elgin ,\

AND WATCH CREDIT HOUSE B.W.Raymondand Waltham Watches,
Dept H 685 92 to 98 STATE ST., CHICAGO, ILL  16 and "O' circa, 19, 21, and 23 Jewel,

BRCS ál
nywhere in the world, without security or

CO.. Branches: Rttaburp, Pa., St.Louis,Mo. one cent deposit. Send far the Letitia Mogesiee, Free.

Preserve your Copies of
POPULAR ELECTRICITY
WITH .OUR PATENT BINDER

Stout board covers, in beautiful black Levant
grain cloth finish, with extra heavy black duck
back, snaking it ' racticaliy indestructible. Popu-
lar Electricity stamped in genuine gold leaf on
front, cover. Holds one complete volume (rº
issues). Will last for years. ..

Price, only 75 cents, Postpaid

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

HESS

5..45
'Leeds," Hasa

Mee/ Furnace

\ry'w a$49

FURNACE
We will deliver a complete heating

equipment at your station at factory
prices and wait for our pay while you
test it during 60 days of winter weather.

The entire outfit must satisfy you or
you pay nothing. Isn't this worth looking
into? Could we offer such liberal terms
If we didn't know that the Hess Furnace
excels in service, simplicity, efficiency,
economy ?

We are makers-not dealers-and will
save you all mlddlemens' profits. No mom
for more details here. Write today for free
48 -page booklet which tells all about It.

Your name end address on a post card
is sufficient.

HESS, 912 Tacoma Bldg., Chicago

Are You Deaf ?
You can hear a

the German Elec
phone now being
country. It does
trumpets and
satisfaction and
estimated in dot
Those who are
come ,acquainted
ous invention.
from Germany,
and- is meeting
success. 5000 to - . be sent out for ad-
vertising purpose, and sold for less than. one-fourth
for what others ask for inferior instruments of this
kind. Send for circular on Hearing Apparatus.

M. BETZ COMPANY, HAMMOND, INC.

AUTOMATIC
ELECTRIC

WASHER
Ls the simplest machine to

operate you can possibly im-
agine, as all parts are very
accessible.

We guarantee this machine
to be the most substantial in
construction, and by far the
most convenient for its user.

Send to day for our booklet of information.

Automatic Electric Washer Co., - Newton, la.

WANTED -RIDER AGEN

PAY ONLY $1.50 A MONTH

whisper by using
tric Pocket Tele -
introduced in. this
away with -ear
other devices. The
pleasure cannot be
lars and cents.
deaf should be -
with this marvel -
First imported
February 1910,
with the greatest

IN EACH&TOWN
and district to ride and
exhibit a sample soloModel "Banger" bicycle furnished by us. Our agents everywhere are making money fast. Write at

once for/nil particulars and special' offer. NO MONEY REQUIRED until you receive and approve of
your bicycle. We ship to anyone, anywhere in the U. S. without a cent deposit in advance, prepay
freight, and allow TEN DAYS' FREE TRIAL during which time you may ride the bicycle and put
it to any test you wish. If you are then not perfectly satisfied or do not wish to keep the bicycle
you ma ship it back to s at our expense andyou will not be out ore cent.
LOW F RY PRICES We furnish the highest grade bicycles it is possible to make at one small profit

above the actual factory cost. You save o $25 middlemen's profits by
buying direct of us and have the manufacturer's guarantee behind your bicycle. DO NOT BUY a bicycle ora pair of tires from anyone at anyrice until you receive our catalogues and learn our unheard offactor rices and remarkable special offer.hen

ou recetre our beautiful catafoYOU WILL BE ASTONISHED y 1sF anti-gntdy nor models a
the woxde>/uL Lou+ prices we can make"'yuu. We sell Jrthe highest grads

bicycles at lower -prices than any other factory. We are satisfied with fr.00 prudt above factory cost. BICYCLE
DEALERS, you can sell our bicycles under your own name plate at double our prices. Orders filled the day receive J.
SECOND HAND SICYCLES-a limited number taken in trade by our Chicago retail scoria will be closed out at <,.,.
at 3 to $8 each. Descriptive bargain list mailed free.
TIMES COASTER BRAKE rear wheels, Inner tubes, lamps, cyclometers, parts, repairs 'and everythin in ttbicycle line at half usual prices. DO NOT WAIT-but write today for n

Lan., Calaloque beautifully illustrated and containing a great fund of interesting matter and useful information. It only costs a p
to get everything. Write it now. e

MEAD CYCLE CO. Dept. G234 CHICAGO, ILLowf-
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Motor Profits
Before you spend much money for electricalPte;'.

... id:.
equipment you want to know what interest you
will make on the investment. This you can de -ti
termine quite accurately before you spend a cent.

Anything that reduces your unit cost of production means
additional profit, and here is where

Fort Wayne Motors Prove their Superiority
We will be glad to furnish you with guarantee performance curves for any of our motors, and if you will send

us your specifications, our engineers will solve your individual problems and recommend sizes, etc.
With this information you can easily figure out how much you will gain by installing electric drive in your plant.
There are a great many advantages also on which it is hard to place a money value, such as cleanliness,

convenience or locating machines regardless of power supply, ease of control, automatic operation, economy
of floor space, elimination of belts and pulleys, increased safety and freedom from accidents to employees, more
light and less noise.

These points apply in general to almost all motors, but there are particular features about
Fort Wayne Motors that make them the best purchase on the market. Anyway

it will pay you to send for our Bulletin "Motor Drives." It's free.

Fort Wayne Electric Works
"WOOD SYSTEMS"

1610 Broadway, Fort Wayne, Indiana
Branch offices in most large cities

SCHUG ELECTRIC LIGHT OUTFITS, WIRELESS COILS,
SPARK PLUGS, BATTERIES, AUTOMOBILE ACCESORIES

SELL AT THE LOWEST PRICE

SCHUG ELECTRIC MFG. CO.

Our electric light outfit will light automobiles,
motor boats and Homes (all sizes) without any
difficulty-easily installed, economical to run, best
of service and perfect satisfaction. 100 in use-
requires no technical knowledge to install-let us
figure on your requirements and quote prices.

Our wireless coils are the best that can be made
for Wireless Work-twice the efficiency,
long life-considered by Wireless Operators the
most satisfactoy coil now in use.

Manufacturers of all kinds of coils, for Wireless
and Ignition purpose, Automobile Supplies, Stor-
age Batteries, Elec-
tric lamps of all
voltages, Am-
meters, Watt-
meters and any
thing electrical-
and we ship same
day order is re-
ceived.

ON our oatalopueto-
day by sending a
cents In stomps.

Tca nealeres
Dept. W

Free
321 to 327 Jefferson Avenue

DETROIT, MICH.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Sound Focusing Receiver
If you don't

hear well
over

the telephone
use this.

Adapted to any Make or System of Telephones

Anyone can attach it easily
This Receiver is designed and made expressly for hard -hearing and partially deaf people.
It concentrates and amplifies the sound, excludes all outside noise. It is extremely sen.

sitive, reproduces the sound loud and distinct. (We also make this in the shppe of head band or
watch case receivers for Wireless Telegraph use, wound to especially high resistance.

SENT PREPAID TO ANY ADDRESS IN UNITED STATES
Price for Telephone use, as per cut, including cord .. $2.00 each
Price for Wireless Telegraph, Watch Case type, including cord 3.00 each

SWEDISH -AMERICAN TELEPHONE COMPANY
1741-1751 Berwin Avenue CHICAGO, ILL

Your Picture in a Postal Card
IN ONE MINUTE

The pictures are developed, toned and finished in
a single developing solution. No experience is nec
essary. Price of machines 47.50 and 515.00-circulars
describing our machines sent free. We are also head.
pI,trters for supplies for all minute picture machines.

American Minute Photo Company
[rcpt. Q, 780-728 W. 12th St., Chicago, Illiaols

The larre.t manufacturer. and dl.tributera of Mould
picture machio.. and tupplle. Io the world.

Permanent Magnets
Tungsten or Manganese Steel

Send Samples. Write for Prices
HERCULES ELECTRIC COMPANY

Indianapolis, - - - - Indiana

41

Notice, Telephone Users
Glover's Great Noise Excluder which fa

into any telephone mouthpiece and eliminates
most of the surrounding noise that gets iats
your phone while you are listening.

When ordering give inside measurement of
the small end of the mouthpiece as shown In
illustration. Anyone can attach them in a few
seconds. Sample sent postpaid for 25c.

A gent5 Wanted. e5, lusts a territory.

G. H.Glaver & Co., 1133 S. Austin ti, Oak Park,llt.

Wireless Experimenters
We carry the finest and largest stock of wireless and electrical
goods. Send us your order and see how quick we ship goods.
No w -citing; goods sent same dry order is received. Don't
fail to get our large catalogue which contains a large page of
Morse, Continental and Navy Codes,

Send 2 cent stamp for catalogue.
THE I. W. T. WIRELESS CO.

726 1-2 Broadway BROOKLYN, N. Y.

Insure Your Apparatus with
THE "VAC -M" LIGHTNING ARRESTER

It is a well-known fact that a partial vacuum presents a very low resistance
to static current such as lightning.

This is the principle of the "VAC -M" arrester, the electrodes being enclosed In a
glass bulb from which the air has been exhausted.

No exposure to the air where it might fire curtains or draperies.
Absolutely no grounding, which occurs from particles lodging between the elec-

trodes as in the ordinary carbon block type arrester.
No loud reports so terrifying to the feminine mind.
Small static discharges pass as readily as larger ones-they do not PILE IIP in

passing through the arrester.
Write today for our circular which explains fully the construction of our arresters.

I. writing, advise us that you saw this ado. In Popular Electricity.

THE NATIONAL ELECTRIC SPECIALTY CO.
504-A St. Clair Building .. .. Toledo, Ohio

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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VITA, POWER 100% Added to your Men-
tal and Physical Capacity

The Swedish Electric Vibrator
will cultivate your system up to the top notch standard; it will CURE
nearly every ailment; it will give you VITAL POWER; it will throb
and thrill you into a tireless human engine with POWER to think
TWICE AS CLEARLY and DO twice as MUCH. When you
come in from a hard day 's work, it will SOOTHE, REST and
REVITALIZE you from head to foot; it will cause your blood to go
LEAPING and BOUNDING through your veins and arteries;
cause the flow of nerve fluids to saturate the innermost nerve. You

can actually feel disease and weakness being driven from you
Operates on either Alternating or Direct

Electric Light Current or its own and NEW LIFE and power being generated.
Powerful Batteries IT SETS LOOSE in the blood and lymphatic vessels all stray

Prices, $12.50 to $30.00 and impure matter that CLOG UP the capillaries. These impu-
rities are poisoning and weakening your system and need only to be RATTLED LOOSE, combined
with blood so that it can and will be TAKEN OUT OF THE BODY through the excretory organs.

It takes a big, illustrated book, with charts and diagrams and instructions in PLAIN ENGLISH
to SHOW and TELL HOW OUR VIBRATOR will cure any ailment, correct any physical condi-
tion. We will send it to you FREE.

Write us today-and let us PROVE to YOU what we say-at our cost.

SWEDISH ELECTRIC VIBRATOR CO-, FARRAGUT AVENUE CHICAGO, ILL.

LET US MAKE
you HEAR!
At last the perfect treatment for deaf-
ness. The genuine I'ueumo-Oscillating
method now ready for use, right in your
own borne. Our Free Book "Perfect
Hearing" tells you how you can treat
your own earn, just as well yes, even
better than the highest priced specialist.

Remember, the PneumoOseillating
Treatment has been used successfully in

thousands of eases of deafness. For tl- first time the toatment is offered
you right at horse. Write today. Get our Free Book-it tells all about

THE WHITE CROSS EAR OSCILLATOR
The wonderful machine which gives our famous Pneumo-O,cillating

treatments. You should read about this marvelous instrument anyway.
The road to perfect hearing is before yon. eompletecommunication with
the world WRITE TODAY FOR THE FREE BOOK "PERFECT
HEARING" Sent free for just your name and address. Oetdetails of nor
Special Introductory Offer, which lasts for a short time only. Just your
name and address and we will send "Perfect Hearing."
LINDSTROM-SMITH CO.. Dept. 140Z . 253 La Salle St.. Chicago

HESS -'CI.TER-.LOCKER
THE only modern Sanitary Steel Medicine

Cabinet or Locker. Handsome beveled
mirror door. Snow white, everlastingenamel.
inside and out.

FOR YOUR BATHROOM

Costs less than wood and Is better. Should be
in every bathroom. Is dust, germ and vermin
proof and easily cleaned with warm water.

Made in four styles and three sizes. Price $7.00
and ua

Send for illustrated circular.

HESS, 912 L¡hTacoma Bld.,_Chicago
.1/akers of the Here Steel Furnace
Sold on approve!.! Free 'Booklet

TESTED APPARATUS
Means the Elimination of
Faults in Your Product.

Electrical and photometrical tests of every description.
Checking electrical instruments of all kinds and classes.
Inspecting and testing new electrical machinery, apparatus and material at factories and after installation.
Tests on any electrical machinery and apparatus made anywhere.
Arc and incandescent lamp tests, either electric, gas, acetylene or oil.
Illumination tests made anywhere.
Secondary standards of candle -power furnished.

P Facilities furnished to experimenters and investigators.

We have recently added to the above, coal testing, and are now prepared to make proximate analyses
and calorific determinations on samples of coal, promptly and accurately.

ELECTRICAL TESTING LABORATORIES,
80th Street and East End Avenue NEW YORK; N. Y.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Belden Magnet Wire
Our SILK and COTTON covered

M ACNE] WIRE is accurate to gauge
with insulation of perfect uniformity
and continuity and is put up one piece
only per spool.

Beldenamel Magnet Wire Is insulated
with several layers of tough dust,.
enamel separately applied and baked
on. It possesses the highest insular -

ing strength and will not become
brittle and flake oft.

We quote the following net prices le
readers of this paper and will ship postage or express prepaid on
receipt of cash. No order, filled amounting to less (has $1.00.

Prices ono per pound.
Single Double Double

Silk Cotton SilkSize
Single
Cotton Beldenamel

16
17
18
19
20 .35 .48

.48

.49

.50

.52

.53 .38
21 .36 .49 .54 .42
22 .37 .51 .55 .44
23 .39 .53 .58 .47
24 .41 .56 .61 .50
25 .44 .60 .66 .55
26 .48 .66 .72 .60
27 .52 .71 .78 .66
28 .55 .77 .84 .72
29 .59 .84 .92 .78
30 .65 .93 1.02 .85
31 .74 1.06 1.15 .92
:32 .77 1.19 1.30 .98
33 .86 1.35 1.48 1.13
34 1.04 1.60 1.74 1.32
35 1.12 1.86 2.03 1.60
36 1.27 2.16 2.35 1.80
37 1.62 2.56 2.80 2.58
38 2.16 3.07 3.35 3.42
39 2.82 3.72 4.05 4.32
10 3.60 4.48 4.88 5.40

.61

.62

.64

.65

.67

.69

.73

.77
.83
.89
.99

1.11
1.20
1.33
1.54
1.85
2.04
2.40
2.71;
3.17
3.59
4.42
5.06
5.85
6.0,

No. IS Annunciator wire $0.60 per pound

Belden Mfg. Co., 2306 S. western Ave.
CHICAGO, ILL.

Have you a
Little Junior

in Your Home ?
For residence door bells, buzzers and
all classes of light work the Junior Type

Thordarson Bell -Ringer
develops more power from less current than any
other transformer on the market. Get rid of the
battery nuisance. Can't burn out if short circuited.
Price 33.00. Get it from your Electrical Jobber or
direct from us.

THORDARSON ELECTRIC MFG. CO.
214 South Jefferson Street CHICAGO

DISO
PRIMARY BATTERIES

No matter what your work is, Edison BSCO
Primary Batteries will give you greater reliability,
higher efficiency and with a lower consumption
of battery energy than any other batteries you
have ever used. While their first cost is as
great or greater than that of most other batteries,
the cost of renewals is so low that they are by
far the most economical batteries to use. The
inactive parts are permanent. Renewals are
quickly and easily made. Simply loosen thumb-
screw on cover and let old elements fall, supply-
ing new elements.

Write us for full information about Edison
ltS('O Primary Batteries today.

Edison Manufacturing Company
43 Lakeside Ave. .. Orange, N. J.

i

It Winds Itself

IMPERIAL

And keeps perfect time.
Vehicles, Washing Machines
are Self -Propelled. WHY
NOT THE CLOCK?

We have it-$Io.00 and
upwards. For home or
office. Also secondary clocks.

SEND FOR LITERA-
TURE.

Agents or Dealers WANT-
ED where not represented.

CLOCK COMPANY
Granite City, Ill.

$ 50 THIS MAGNETO -GENERATOR AND OUTFIT $ 50
2e- EXPRESS PREPAID DIRECT TO YOU 2'-

Will test 10,000 Ohms. Bronze Bearings, Brass
Gear Drive, Oil Cups and Silk Wound Arma-
ture. Weight 5 lbs. Will excite coils, light
small lamp and give a very heavy shock.

Finished in bright red and nickel.
Cut This Ad. Out sunned'

anndd

senwedwilitl to
senus you FRE

with yourE ordtwoer
d

Brass Binding Posts, Incandescent Lamp and Socket, Permanent
Magnet, Pair Electro -Magnets Silk Round and large set Ringer
Coils complete.

WESTERN ELECTRIC SALVAGE CO.
(Edgar P. Hazazer, Pres., Formerly Chief Electrical Instructor at

the Coyne National Trade School)
1224 South Washtenaw Ave., Chicago, Ill.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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No More Wood Plugs!
The new methods are gradually succeeding the crude, old-
fashioned ones. Just the same way the wood plugs and "freezing
in" process are giving way to the more up-to-date method of
making fastenings.

Star Screw Anchors
are the only means by which you can make a clean, quick
fastening to walls of concrete, stone or brick. They hold for-
ever! Write for our illustrative and descriptive catalogue so
and free samples.

STAR EXPANSION BOLT CO.
Catalogue Dept. 10, 147 Cedar St., New York City

ENAMEL
INSULATED

MAGNET
WIRE

ENAMEL WIRE is supplanting silk and cotton covered because
The Insulation Is better, because It requires leas space, because
It I  cheaper.

FEVAL WIRE has a dielectric strength in excess of 75 volts
per .00011 nch of i nsulation. The evenly distributed enamel
covering adheres tenaciously yeti s resistant and elastic, never
cracking. No change at400 to 500° F. Al l sizes. Nos. 16 to 40.

EANUFACTIIRERSt We have an attractive contract proposal
to offer covering your requirements for 12 months.

INDIVIDUALS[ We will furnish small quantities for spark
coils and magnets.

FEVAL ENAMEL INSULATED WIRE CO.
129 N. Curtis Street CHICAGO

Extension Bit Holder, No. 5

-341445
This Extension is made to follow a 1 inch bit into a
hole. The four jaws are made from one piece of
steel and are solid at base in their finished state.

The tool is strong and the grip on the shank to
bit positive. Therefore there is no danger of losing
the latter between partitions. Electricians will ap-
preciate the value of this Extension. It is made in
lengths of 12, 15, 18 21 and 24 inches.

Ask for our catalogue showing a variety of use-
ful tools.
MILLERS FALLS CO., 28 Warren Street, NEW YORK

FUEL BILLS REDUCED
TO. A MINIMUM

WHEN THE

Economic Gas Producers
ARE USED FOR POWER AND FUEL

PRINCIPAL FEATURES

al Simplicity-No valves to adjust.
Automatic air and water vapor control for

different loads.
 Rich gas immediately upon the start of

the engine.
Radiation losses reduced to a minimum.
Large overload capacity.
Superheated air and water vapor supplied

to the fuel.
Easy to clean and examine-

CLEAN GAS.

COMPLETE POWER PLANTS
Our catalog will be sent free to inquirers

if made on business stationery.

DORNFELD-KUNERT CO.
WATERTOWN WISCONSIN

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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1900
J. AN

 ,M rf fc° e
.11:4(4...aa+,?

°^ a^°°  ^^ possess all the features
needed to make battery
circuits complete and suc-
cessful in operation.

In all work where bat-
teries are required the
1.900 Dry Cell should be
used, as its high voltage,
long life and efficiency
produce results obtained

from no other make and make it the
battery of

Known Quality
We es ially recommend this battery or

operating Wireless Outfits and Gas Engine
Ignition.Write today for our catalogue "E", which
gives sizes, full particulars and prices.

The Nungesser Electric Battery Co.
CLEVELAND, OHIO

General Sales Office:
128 West Jackson Boulevard

CHICAGO

MOTORS THAT WILL
ABSOLUTELY NOT HEAT

"The Barnes Motors" are especially
adaptedforWashing Machines,
Vacuum Cleaners, Air Purifiers,
Ventilating Devices, Coffee Mills, Meat
Choppers. Printing Presses, etc., etc.
-Dental and Medical work a specialty.
Positively the best motor fur use
where motor driven work is necessary
-greatest power, highest efficiency.
We want Reliable Agents everywhere
-write at once for prices and catalog.
Let us figure on your requirements.

BARNES MPG, CO.. SUSQUEHANNA. PA.

"The Stre.lfger" STRELINGER11'ythe oidHre-

liable 4 -cycle Marine Motor, has stood
for the best in Marine Gasoline En-
gines. The Moat Sellable, Durable and
Deoaamleal Marine Motor made. Jan-
uary, 1910, we purchased the United
Manufacturing Co.'s Plant and will con-
tinue the manufacture of the "IIM.
Glut" 2 -Cycle Marine Motors. We can
furnish you engines from 1 1-2 to 60 H.P.
Agents wanted. The Strelleger Marla* Eagle. Co.,
171.176 Woodbridge St., W., B. Detroit, eh., U. S. A.

Electric Light
Complete 50 Light
Outfit for $500.00

including FAIRBANKS -MORSE Special Electric Engine
and Dynamo, Storage Battery and Switchboard, fixtures
and Tungsten Lamps.

This outfit will operate as steady and reliably as a city
plant. It offers a relief from the dirt, danger and un-
sanitary conditions arising from old methods of illumina-
tion, and gives an economical light that is both safe, con-
venient and healthful; in fact, there is no substitute for
the soft, white light diffused by Tungsten Lamps; it is
even said to rival day light.

Same engine can be used for operating pumping plant
or other machinery. Engine operates on gas, gasoline,
kerosene or distillate.

Larger plants in proportion up to 50o H. P.
Mention this publication and send for descriptive cata-

log No. 1163 CB.

Fairbanks, Morse & Co.
481 Wabash Ave. Chicago, Ill.

"rimy"
ENGINES

Send for our handsome catalog, illustrat-
ing in detail these marvels of Marine
Gasoline Engine construction.

They are perfect, 'inside and out." Built
to run easily, speedily and economically.
Built to stand the hardest tests. And
beautifully finished with three coats of blue
enamel, decorated in yellow and gold.

2M.P.S48 H.P. $95 8M.P.$180
Complete and Ready to Install

Other sizeszes from 2 to 30 h.p., 1 to 1

cylinder. Write for catalog today.
THE CAILLE PERFECTION MOTOR CO.
919 Amsterdam Ace. Detroit, Mich.

Stocks carried in Principal Cities

GRAY MOTOR CO.,

For Farmwork, Irrigation
or Pumping, Factory use
and Electric Lighting.
3 to 20 h.p.-perfectly governed
-guaranteed by a responsible
firm. Write for full description.

128 Leib St., DETROIT, MICH.

Do You Want Electric Light or Power for
Your Country Home or Farm?

If you are out of reach of central station current and wish to
install a gas engine electric outfit, either with or without storage
battery, write for our Handbook, here illustrated. Alamo Elec-
tric outfits are standard.  Our prices are as low as consistent
with high-grade machines suitable for permanent installations.
Investigate our proposition, it places you under no obligation.

THE ALAMO MANUFACTURING CO.. 73 South St., Hillsdale, Mich.
Aloa-Weatl.glieata
Lew Voltage Stowage
Battery Outfit

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELEÇThIGJTy
The mostwonderfuland fasci-
nating scientific study of the
age. Every Boy, Girl and
Grown-up should know about
ft. The new VOLTAMP
ELECTRICAL PRODUCTS"-

our 112 Page Calnlog now ready, the most complete and interesting book
ever Issued-is full of illustrations and descriptions of the latest VOL.
TARP Electrical Novelties-Motors, Dynamos, Toys, Machine Models,
Telegraph and "WIreless" Instruments, Ruhmkorff Coils, Spark Coils,
Geissler Tubes, Switches, Meters, Lamps, Flashlights, Transformers,
Tools, etc, The greatest line of Dilatators Electric Railways ever shown.
Anything Electrical for Anybody. Prices consistently low.
Send for this Catalog -6 cents in -

stamps or coin, which will be re-
funded on first order of so cents
or over. No postals answered. T -
VOLTAMP ELECTRIC MFG. CO., Park Bldg., Baltimore, Md.

e1358 W. Adams St. 136 Liberty St.
Chicago, Ill. New York City

ROTH
ELECTRIC MOTORS

POLISHING IOTHES

FORGE BLOWERS

SPECIAL MACHINERY

ROTH BROS. & CO.

5-N. P. GREEN EGG motorcycle $225.00.
4-H. P. BLUEBIRD motorcycle $200.00.
2 I -H. P. GEER MODEL 4 motorcycle $150.00.
Used motorcycles $40.00.0.

We have the largest line of
new and used motorcycles in the

country at the lowest prices. Repairs a specialty.
Send for catalog.

HARRY R. GEER CO., 333 McLaran Ave., St. Louis, Mo.

RIG MAIL FREE
Your NAME PRINTED In our Mailing Directory
and sent to 10,000 firms all over the World so theyran send you FREE Samples: Catalogs, Books,
Papers. Magazines, etc., stn. Send 20o to cover
cost of printing your name and you will timely.
a BIG MAIL FREE.
Mr. Allen- Ingram. Va., Jan. 7, 1910

I have already received more than 2,000 parcels of
mail, and still they come, scores of papers, samples,
cagazines, etc., for which I had often paid 10 to 25e

:,l It before. R. T. James.
Send today to ALLEN, "The Nall Rsp,"

Box 1101, Jamestown, N. Y.

Ear ei.eb 11 ebb" Tools
Do More and Wear Longest

Write for our Booklet "R. D."
Sent gratis to mechanics on request

SMITH & HEMENWAY CO.
110 Duane Street New York City

TELEGRAPHY TAUGHT
in the shortest possible time. The Ouanigraph Automatic

Transmitter combined with standard key
and sounder. Sends you telegraph mes-
sages at any speed just as an expert opera-
tor would. Flvestyles, $2 up; circular free.

OMNIGRAPH MFG. CO.
R Cortlandt Street New York

"How to Construct a Practical
Wireless Telegraf"

With illustrations, diagrams and fine copy of the Codes, 25 cents.
CHICAGO WIRELESS SUPPLY CO.

Room 520, Auditorium "Office Bldg. Chicago, III,

H. M. Byllesby & Company
ENGINEERS

Examinations and Reports
218 La Salle Street

Chicago

VAC UUNVI W" "te r30 Day Trial
To prove to every reader of thismagazine that she can
wash clothes with least work and wear with

Syracuse "EASY" Washer
we will ship one on 3o days' trial and pay freight
both ways if you do not find it far better than
any you ever tried. Easy pumping motion. Water
heated In rust -proof tub. Cleanses laces, clothes. carpets
Write for free booklet, minable recipes and trial
offer. DODGE IL ZUILL530 0 DIllaye Bldg., Syracuse, N. Y.To, onto Brenrh, 1,. G. Beebe, See., 02 011ie .5,e. . .-

$54.°2e rPPerd Daye Camera -Scope
And we can prove it. Anyone can operate it Makes 6
finished button photographs a minute. Price of Camera.
Scope, with supplies for making 300 pictures (enough to
pay for the complete outfit) 515.00. Extra buttons
Si per hundred; extra frames, $1.50 per gross, Be inde-
pendent and make money for yourself. Write today.

The Mountford Mfg.Works B8 Malden Line
New York, N. Y.

Selling
Electricity

The Magazine of
Electrical
Progress

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

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

SELLING ELECTRICITY
74 Cortlandt Street - - New York City

THE MAN WHO MADE A MILLION
FROM NOTHING

An unusually interesting interview with John W. Paris,
President of the Real Estate Exchange of Long Island.

This remarkable story of wealth acquired by solving
the puzzle of New York City real estate, appeared in the
July number of Popular Electricity, and will now besent to any reader free. Simply send your name today
to the MUTUAL PROFIT REALTY CO., Room 426,
1316 Broadway, New York.

FOOT AND ELECTRICAL DRIVEN
Power and Turret Lathes,
Planers, Sharpeners, and

Write today for our Complete Catalog.

Shepard Lathe Co.
8. 131 W. 2nd St., Cincinnati, Ohio

ELECTRIC
GOODS FOR EVERYBODY. World's head-
quarters for Dynamos, Motors, Fans.
Toys, Railways, Batteries, Belts, Bells,

Pocket. Lamps, Telephones, House Lighting Plants, Books. If it's
electric we have it. Undersell All. Fortune for agents. Catalog 4c.
OHIO ELECTRIC WORKS. - - Cleveland, Ohio

JUBILEE SELF -HEATING FLAT IRON
Best in the world. Construction-simplest and most practical. Automatic cleaning device. Burner entirely of
brass. Lasts a life time. Cost of fuel Three Cents for 10 hours. Gives perfect satisfaction. Write for free Booklet.

Jubilee Mfg. Company, 14th and Harney, OMAHA, NEBR.
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELFCTRICITY

OUR NEW
ILLUSTRATED

BOOK CATALOG
JUST OUT

Will Interest You

Tells you all about just the
books you need to increase
your knowledge of Electricity,
assist you in your studies and
experiments and advance you
in Electrical Work. Send 2c.
stamp for a copy with partic-
ulars regarding our

SPECIAL OFFER

"Au Electrical Library"

FREE!
Tear Off and Mail Coupon Today

Popular Electricity Publishing Co.
COMMERCIAL BLDG.. CHICAGO

Gentlemen. Enclosed find 2C. stamp. Please sendme your Illustrated Book Catalog with full)particulars
regarding your special offer, "An Electrical ,LibraryFree."

Name

Address

Town

State

For our

FIG. 2

THE
GERNSBACK
ELECTROLYTIC
INTERRUPTER
luu been declared to be the
roost efficient interrupter of
modern times. This inter-
rupter has been described in
the August issue of Popular
Electricity, page 295, where
particulars may be found.
Figure No. 2 shows spark
obtained of a 2 coil on a 6
volt battery. Figure No. 3
of the same coil on 110 volts
with the Gemsback inter-
rupter. A FLAME one
quarter inch thick is obtained
such as you never saw before.
Efficiency of coil is increased
fully 500%. No resistance
necessary, hook up the inter-
rupter in series with the coil
and 110 volts for operation.
Coils from }01 up to 12"
spark length are used suc-
cessfully with the new inter-
rupter. Price corn plete $2.25.
Send two cent stamp for our
wonderful 128 page electrical
cyclopedia containing im-
mense quantity of informa-
tion especially WIRELESS.

ELECTRO IMPORTING CO.
2338 Fulton Street, N. Y.

I in. 3 "Everything for the Experimenter"

10,000
Teleg-
raphers
use the

Tho beet Telegrephie TransmitterIn the World

ME
Because-

It saves 6o% of the movements required to send on a Morse
key; gives greater speed; clearer Morse; greater efficiency;
absolutely eliminates glass arm - split dots; requires no wind-
ing-no battery.
More Mecographs are in use than all other automatic trans-
mitters combined; holds best record for speed and long dietanre

Price $ 7.50
Carrying Case, $1.00 Extra

Sign and Mail Us Coupon for Our

Free Catalogue

MECOGRAPH CO.
321 Frankfort Ave.,

CLEVELAND, O.

Mutual Advantage mention Pont 1 tr Electricity when writing to Advertisers.



POPULAR ELECTRICITY

PATENTS THAT PROTECT and PAY
Send for FREE 85-page book.
Advice free. Terms reason-

able. Highest references. Best results.
Recommended Patent Lawyer in the Bankers' Register and special list of selected lawyers.

Also in Martindale's Law Directory, Sharp & Alleman's Directory of Lawyers, The
Gast -Paul Directory of Lawyers, and Kime's International Law Directory.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION
Member of the Bar of the United States Supreme Court and all of the other Courts in the District of Columbia

A large list of strong recommendations furnished free.

WATSON E. COLEMAN, Patent Lawyer, 612 F St., N. W., Washington, D. C.

ELECTRICAL PATENTS
Secured Electrical Engineer

by Patent Lawyer
bir. Brown is a graduate Electrical Engineer and was for seven years anExaminer in Electrical Division U. S. Patent Office, and Is prepared torender expert services In preparation and prosecution of Electrical cases

Send Sketch for Advice EUGENE C. BROWN, Suite 43, Victor Bldg., Washington, D. C.

PATENTS
OBTAINED OR NO CHARGE MADE

Easy Payments. 15 years official examiner U. S. Patent Office, over
quarter century actual experience, unexcelled facilities, highest refer-

s, Electrical and Msehenlsal Experts, Prizes for inventions,
Patents advertised for sale free. Send sketch for free search U. S.
Patent Office records and reliable report on patentability, also beauti-
failyillustrated Inventor's Guide Book and "What and How to Invent."

E. P. BUNYEA CO., Washington, D. C.

PATENTS
DIFFICULT AND REJECTED CASES SOLICITED.
No Attorney's fee until Patent is allowed
Experienced Personal Service. Book Free.

SEND SKETCH FOR FREE REPORT.

OBED C. BILLMANand CLEIVGETA°ND. O.

$1.00
FOR

"PRACTICAL
ELECTRICITY"

In Twelve Lessons by the
BRANCH METHOD

Six monthly volumes, profusely illustrated with diagrams,
circuits and working drawings.

HIGHEST ENDORSEMENTS
A complete course of home study on electricity in all
its branches. Simple, practical, comprehensive.

SPECIAL INTRODUCTORY OFFER
The regular price of this Course of Study is $15.00. For
a limited time, to introduce it to readers of POPULAR
ELECTRICITY, we offer it for only fso.00 - ft. down
and $r. so a month for the balance. We will send you the
first two lessons upon receipt of order and include with
same a consultation certificate, entitling you to the
advice and assistance of electrical experts on all questions
arising in this Course of Study.
Remember This liberal, special offer is limited,

f so act promptly. You do not
want to miss this great chance.

1111111111 COUPON UMW
BRANCH PUB. CO., 48 Van Buren St., Chicago

I.u.. losc I null ii. Phase send :or Practical Electricity In Twelve
L , Branch Method-six volumes with consultation certificate as
per special offer'in POPULAR ELECTRICITY, I promise to pay the
balance, $9.00, monthly at $1.50 per month, title not to pass till paid in fu1L

Name

Address

Town State

Have You

Our Illustrated
Book Catalog?

No? Then send for one at once

IT'S FREE!

Full description and price list of
electrical books for beginners, ama-
teurs and electrical workers.

Explains how you can secure an
Electrical Library without cost.

Better write us TO -DAY

POPULAR ELECTRICITY
BOOK DEPARTMENT

CHICAGO, ILL.

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



For facts about Prize
 and Reward offers and
 Inventions that will

bring from $5000 to 10 Million Dollars; and for books
of Intense Interest to Inventors, sen 8c postage to
Pubs. Patent Sense. Dept. 52 Pacific Bldg.. Washington, D.C.

POPULAR ELECTRICITY

PATENTS
PATENT ATTORNEYS

Coto sr
.fw Volk (01-0.(0 i1

PATENTS Secured Promptly and with special regard
to the legal protection of the invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, Patent Lawyer
Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.

Patent Suits Conducted in all States.
REFERENCES: American Tire Co., Automatic Vending Machine Co. Lippincott Pencil Co., International Ore Treating

Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, Morgan Machine and Engineer-
ing Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy Co., Oaks Manufacturing Co., Cox
Implement Co., Columbus Buggy Co, National Index Co., Handy Box Co., Iron -Ola Co., By -Products Chemical Co., Alabama
Brewing Co. National Offset Co., Antiseptic Supply Co., Floor Clean Co., Fat Products Refining Co., Richmond Electric Co.,
Railway Surface Contact Supplies Co., National Electric Works, Modern Electric Co.

Mr. Parker on November r, igo3, after having been a member of the Examining Corps of the U. S. Patent Office for over five years
resigned his position to take up the practice of patent law.

Address 12 McGILL BUILDING - - - - - WASHINGTON, D. C,

PATENTS

PATENTS e'ADEMARKS,
COPYRIGHTS

Difficult and Rejected Cases Solicited
Experienced Service -29 years' active practice

Liberal terms-Book Free

E. G. SIGGERS
Box 31, N. U. Building Washington, D. C,

.c±c,Ilc 9
1111144_501410hOnS
w iooMecbanlealMoti%¢n2¢v ts

Boobs at ¢u bou$' Ier'e $tilatl
anftioa, andoW fó obtt'ain aregfs

BY MAIL 25 CENTS STAMPSÚ>SiLVER
FDIETERICH6IOURAYWASHDC

Perpetual

WHEN desirous of information in-
quire at the information Dept.

of Popular Electricity Pub. Co.

PATENTS
TRADE MARKS AND COPYRIGHTS

SECURED OR FEE RETURNED
Send model or sketch and description of your invention for

free search of the U. S. Patent Office Records.
Our Four Books mailed free to any address. Send for these

books; the finest publications ever issued for free distribution.
HOW TO OBTAIN A PATENT

Our Illustrated 8o page Guide Book is an invaluablebook of
reference for inventors and contains too mechanical move-
ments illustrated and described.

FORTUNES IN PATENTS
Tells how to invent for profit and gives history of successful

inventions.
WHAT TO INVENT

Contains a valuable list of inventions wanted and suggestions
conce.-ning profitable fields cf invention. Also information
regarding prizes offered for inventions, among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $co,000 for others.

PATENTS. THAT PAY
Contains fac-similes of unsolicited letters from our clients

who have built up profitable enterprises founded upon patents
procured by us. Also endorsements from prominent inventors,
manufacturers, Senators, Congressmen, Governors, etc.
WE ADVERTISE OUR CLIENTS' INVENTIONS

FREE
in a list of Sunday newspapers with two million 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.
(Formerly Evans, Wilkins & Co)

Victor Bldg., 724 9th St. E Wasbingron, D. C.

I f'rite for our books
"The Protective Patent"

and
"Letters of Patent Success"

Trade -Marks
Registered

PATENTS Send sketches and description
for free opinion as to
patentability of your

invention_

B E E L E R & R O B B Practice in United
ATTORNEYS AT LAW

193-196 McGill Building. WASHINGTON, D. C.
Messrs. BRRLER & ROBS, I have refused $200,000 for my two ineentions.-A. W. ARNOLD, Portland, Ore.

States Courts

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



Opportunity Coupon
American School of Correspondence:

Please send me your Bulletin and advise me how I can
qualify for positivo marked "X.^

....Book-keeper ....Draftsman

....Stenographer ....Architect

....Accountant ....Civil Engineer

....Cost Accountant ....Automobile Engineer

....Systematizer ....Electrical Engineer

....Cert'Pd Public Acc'nt ....Mechanical Engineer

....Auditor ....Sanitary Engineer
...Business Manager ....Steam Engineer

....Commercial Law ....Fire Insurance Eng'r

....Reclamation Engineer ....College Preparatory

NAME

ADDRESS

OCCUPATION
Pop. Elect 8.'10

POPULAR ELECTRICITY

PROMOTION SURE
If You lire a Trained Man

Don't worry about the boss not having his eye on you and noticing the improve-
ment in your work. Remember he is always on the look -out for a good man. His
success, and the firm's, depends on his ability to select the right one for promotion.

If your work is a little better than the other fellow's, if you have had the training
that will fit you for a better job, do you suppose you will be passed by when the time
for promotion comes?

Every ambitious man wishes for a better job. He longs to know more so he can
do more, and earn more. The American School will tell you how you can do more

and earn more if you will fill in and mail
the coupon below.

The American School's advice is based
upon the experience of it's successful
students and graduates, and will cost you
nothing. It may start you right and
change your whole future.

The American School of Correspondence is
an educational institution. We do not employ
agents or collectors. The merit of our work
makes this unnecessary. If you will send the
coupon, we will give free advice regarding any
work you wish to take up, and send you our
complete Bulletin fully describing our courses.

Send the Opportunity Coupon
Today.

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

4 #,

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



/Five Factories
Two at Uniontown, Pa.-
One at Norwich, Conn.-
One at Racine. Wis.-
One at Chicago, Ill.

A Postage Stamp
Puts the

-RICHMOND' Suction Cleaner
in Your Home

YOU see here an Electric Suction Cleaner which weighs but ten pounds
instead of sixty. The -RICHMOND' Suction Cleaner enables you now,
for the first time, to clean by electricity, without lugging a sixty or

eighty pound machine from room to room-up and down stairs. It repre-
sents as great an advance over heavy weight vacuum cleaners as these
cleaners represented over brooms. For it is the only really portable
Suction Cleaner.

Manufactured Exclusively for the RICHMOND SALES CO.
Park Ave. and 41st St.,

By THE M CCRUM-HOWELL CO. New York
Manufacturers of

"Ricnsoam" Boilers and Radiators, "Rtcasowa"
Enameled Ware, Bath Tubs. Sinks, Lavatories
"RICHMOND" Sude Makers, "Rtcasoau" Concealed
Transom Lifts, and 'Ricasoau" Stationary
Vacuum Cleaning Systems.

Anyone Who Can Afford Brooms Can
Now Afford the Best Suction Cleaner Made

All that any Vacuum Cleaner or Suction
Cleaner can do, the 'RICHMOND- does. And it
does, besides, some things which no other
machine can do.

You can, for example, use the 'RtcaatoetD
Suction Cleaner with or without hose. The
hose attachment slides off and on with the
same ease that your foot slides into an easy
slipper.

Slip on the hose, and the ten pound 'RICHMOND'
with its six special cleaning tools (all furnished
without extra cost) cleans hangings, walls,
books, bedding, upholstery, clothing, hats,
underneath radiators, furniture, etc. It is
also supplied with
a special attachment
for hair drying,
pillow renovating,
etc.

The Richmond Sales Co.
Sole Selling Agents

Dept. 25
160 Broadway, New York City, N. Y.

Slip off the hose and you have a floor machine
which weighs no more than a common carpet
sweeper. The every day work of rug and car-
pet cleaning-of cleaning hard wood floors, tile
floors, hearths, bath -rooms, porches, etc., can
be done either with or without the hose.

A Postage Stamp the
Only Cost

required to put this ten pound cleaner in your home.
Just send us your name and address and we will
have delivered to your door without one penny of
expense to you-without obligation of any kind-a
"RICHMOND" Suction Cleaner. You can prove for

yourself in your own
home just what this will
do for you. But write to-
day and we will include
with our reply a hand-
some illustrated booklet.

Fill Out and Mail
This Coupon Now

RICHMOND SALES CO. Dept. 25
160 Broadway, New York

I would like to have a "RicnuowD"
Electric Suction Cleaner demonstrated
in my home, provided it places me under
no obligation whatever.

Name

Address

My Electric Light Co le



A Partial List of
G -E Cooking

Devices:
Chafing Dish
Coffee Percolator
Radiant Toaster
Combination
Cooker
Frying Pan
Disk Stove
Broiler
Grid
Tea Kettle

Cooking by Electricity
is the Cool Way

No longer is it necessary to eat cold meals to avoid the waste
heat of a hot fire in cook stove or gas range. Electric heat is all
confined in the cooking utensil, and none of it radiates into the room.

The Cool, Clean and Comfortable Way
Dainty and appetizing meals can be

prepared on the dining -room table in
cooking devices made especially to attach
to the ordinary electric lamp socket.

At the pressure of a finger
the heat is ready in any
degree desired and as
quickly does it vanish at
your command.

Cooking Problems Made Easy
Every problem of cooking by electricity

will be made simple for you by electric
cooking experts.

If there is anything you do not understand about
the electric kitchen; if you would know the cost
of the various cooking utensils; how they are
constructed; how much electricity they will con-
sume to cook a certain dish: the money it will
cost to run oné of them a minute, a day or a
week, write at once.

Address MANAGER HEATING DEVICE SALES

General Electric Company
THE LARGEST ELECTRICAL MANUFACTURER IN THE WORLD

Dept. 30 Schenectady, N. Y.


