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If I Will Agree
To Get You a Position
Paying Good Wages
When You Graduate from My School of

TELEGRAPHY
Will You Come?
The tremendous demand for tele-
graph operators so far .exceeds
the supply that there are many
unusual opportunities open to
ambitious people who complete
my course of instruction. My
graduates are given immediate
employment by Railroads, Tele-
graph and Wireless companies,
for my school is recognized every-
where as THE LEADING ONE.

GEO. M.
DODGE,

Pres. Dodge's
Institute of Telegraphy

Valparaiso, Ind.

Write me personally for free illur
trated descriptive catalog and inter
eating testimonials. DO IT NOW -

Good Wages Easy Work and a Bright Future
I own and operate the oldest, largest, most completely equipped and efficient school of Telegraphy
(both Morse and Wireless) in this country. My building, illustrated herein, is the only one in the
world occupied and used exclusively by a school of telegraphy. R. R. train dispatcher's wire and
complete wireless station in school. I am manager of the Western Union Telegraph Co. in Valpa-

raiso, Ind., and I am
an Associate Member
of the Association of
Railroad Superinten-
dents of Telegraph-
a distinction which
no other telegraph
school man enjoys.

My methods of in-
struction are exclu-
sive and my teachers
practical experts.
Students from every
state in the Union,

e°. and not a few from
foreign countries,
come here to attend
my school. Tuition
and living expenses
are extremely low
and the latter may be
earned while learn-
ing. Easy terms. I
offer correspondence
courses also. Write me

We own and maintain this large an,l trn,dorn building \\ 1,1 today for tree catalog.
2Iat Street

GEO. M. DODGE' Dodge's Institute of TelegraphyPresident VALPARAISO, IND.

¡

h a, built tor our purposes.
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The MARK
of the MAKER
is put on P. S. & W.
Guaranteed Pliers-
and put on to stay.

We wouldn't be so anxious to
have it there-and have you see it-
if we didn't know-

That it represents the top notch in
over qo years of manufacturing ex-
perience.

That it is known to expert Elec-
tricians, Machinists, Carpenters, and
Tinsmiths everywhere as the mark of
four large lines of Guaranteed Hand
Tools that you can trust-because you
know who made them.

List of P. S &. W. Guaranteed
Box -Joint Pliers.

No. 30. Side Cutting, Black Finish
No. 130 Side Cutting, Nickel -plated

No. 330. Side Cutting, Full Polished Head
No. 300. Side Cutting, Insulated Handles
No. 50. Side Cutting with Splicing Device
No. 9. Side Cutting. extra heavy -9 -inch

No. 20. Flat None. Black Finish
No. 120. Flat Nose. Nickel Plated
No. 25. Round Nose. Black Finish

No. 125. Round Nose. Nickelplated
No. 27. Diag'l Cutting. Black Finish

No. 127. Diag'I Cutting. Nickel -plated
No. 227. Diag'IC uttlng, Full Polished

No. 37. Diag'l Cutting, Raised Cutters-Black
No. 137. Diag'l Cutting, Raised Cutters-Nickel

No. 237. Diag'i Cutting, Raised Cutters-Full Polished
No. 43. Chain Nose, Black Finish

No. 143. Chain Nose, Nickel -plated
No.47. Chain Nose with File Jaws- Black
No. 147. Chain Nose with File laws-Nickel

No. 31. Opticians' Round and Flat Jaws-Black
No.131. Opticians' Round and Flat jaws-Nicke I

No. 33. Opticians' Concave and Convex Jaws- Black
No. 133. Opticians' Concave and Convex Jaws-Nickel

No. 700. Glass Pliers, Flat Jaws-Black
Also a full line of Lap Joint
Pliers and Splicing Clamps

Why the P. S. & W.
Box -Joint is the best
possible type of plier-
construction.

Because the joint fits perfectly, works
smoothly and never can work loose
from wear.

Because the jaws are carefully
adjusted and milled.

Because the cutting edges
meet accurately and cut sharp

and clean as long as the plier
is used.

Because you cannot
get these results from

any other type
of plier con-

struction

For our Mutual Advantage mention

A Handy Book for All Tool Users
Write today for our 165 -page "Mechanics Handy
List." It contains many pages of valuable shop -
information and a catalogue of over zoo Tools for
Electricians, Machinists, Carpenters and Tinsmiths.

The Peck, Stow & Wilcox Co.
MFRSof the Largest Line of Mechanics'

Hand -Tools Offered by Any Maker
Address Correspondence to 30 Murray St., New York City
Established 1811 Five Large Fºctorie.

Popular Electricity when writing to Advertiser.
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The Complete Kit
No matter how fine the car you own, or drive, ormanufacture; no matter how thoroughly it is
equipped, your outfit is not complete unless you ownthe new

Cyclopedia of
Automobile Engineering
Four large, handsome volumes bound in half morocco,
1200 illustrations, full page plates, diagrams, etc., 1500
pages 7x10 inches, crammed with interesting and very
necessary information concerning automobiles, aeroplanes,
and notor boats; knowledge that you've got to get some
way or other before you can thoroughly understand or
enjoy the automobile

,you

CONDENSED TABLE OF CONTENTS
VOL. I-GASOLINE AUTOMOBILES: Running Gear, Power,01 ration, Repair. AUTOMOBILE MECHANISMS: Carburetors,
Starting Devices. Clutches, Gears. Brakes.
VOL. II-STEAM AUTOMOBILES: Flash Boiler. Engines,
Operation and Repair. COMMERCIAL VEHICLES: Selection. De-
livery Trucks, Upkeep, Mileage, Capacity. TYPES: Selection.Price, Demonstration. Speed.
VOL. III-ELECTRIC AUTOMOBILES: Battery, Motor, Trans-
mission, Control, Tires, Capacity, Driving. Elements of Electric-ity. Electric Current. AUTOMOBILE DRIVING: Starting and
Stoppin g, Gear Changing, Use of Spark and Throttle, Care of Car,
Road Repairs.
VOL. IV-AERIAL NAVIGATION: Dirigible Baboons, Aero-
'Aares. Airship Motors. GAS AND OIL ENGINES: Ignition,
Testing. MOTOR CYCLES: Construction, Operation. MOTOR
BOATS : Types, Engines, Installation.

Rend This Free Examination Offer
You can examine these books for five days in your own
home or office, free of all cost. Don't risk missing this
offer by stopping to think it over now. Order now and
do your careful thinking with the books before you. That
costs nothing. Mail the coupon.

Here's Our Liberal Selling Plan
If you like the books after examination, send us $2.00;
then $2.00 a month until the special price of $12.80 is
paid. If they are not satisfactory, advise us and we will
have the books returned at our expense.
Order promptly, and we will include for one year, asa monthly supplement, the TECHNICAL WORLD
MAGAZINE, a regular $1.50 monthly, full of interest-

ing scientific topics written in popular form.

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

FREE EXAMINATION COUPON
American School of Correspondence:

Please send set Cyclopedia of Automobile Engineering for 5 days'
free examination; also Technical World for 1 year. I will seed
52.00 within 5 days and 32.00 a month until I have paid 512.80; or
notify you and hold the books subject to your order. Title not to
pass until fully paid. Pop. Elect. 12 '10

NAME

ADDRESS.....

OCCUPATION

EMPLOYER

For our Mutual Advantage mention

Get $1200
OF THIS

$500,000.00
NEXT MONTH

$500,000.00 to change hands
One cent starts you. Any honest, industrious man

or woman can enter

HURRY! HURRY! HURRY!
Thousands of dollars already dis-
tributed-going on daily. Listen!

10 people receive over $40,000
$2,212 ina tw; weeks went to Korstad (a

$1,200 1,1,41,100 (antarl st) Stoneman
$13,245 in(a Ito days, credited to Zimmerman

armer),
$3,000 in 3o days to Wilson (a banker).

$1,685 in 73 days received by Rasp (an agent).
$800 in rt days (d AAA to date, received by
'V and $4 Oviatt (a minister).
$2,800 to Rogers (a surveyor).

$6,800 to Jeull (a clerk).

$2,200 to Hoard (a doctor).

$5,000 to Hart (a farmer).

These are just a few-hundreds sharing simi-
lar prosperity. Reads like fiction, yet it's the gos-
pel truth. Proven by sworn statements-in-
vestigation-any proof you want.
Don't envy these people join

hands-Win a Fortune
Do as they are doing. Let us give you the

same high-grade opportunity, supplying 8 out of
10 homes with Allen's Wonderful Bath Ap-
paratus.

Something new, different, grand R. V. Zimmermal
Wonderful but true-gives every home a bath

room for only $6.50; excels others costing boo.
Think of it! So energizes water-one gallon
ample; cleanses almost automatically; no plumb-
ing-no water works-self heating. Could any-

thing be more popular? Agents, it's sim-
irresistible, Used by the U. S. Gov-

ernment. Think of millions who want
athrooms. No wonder.
Beem writes: I averaged -

164.25 WEEKLY FOR 3 MONTHS M. 'tp"C"."
Wilson sold 102 in 14 days; Ilartl6 in S hours;

Langley $116 worth the first day; Reese solidted 60-.fit/_ people-sold 66, No wonder Cashman says: Men
í17

wnofamine.**couldn'tn sell your goods,couldn't newt bread in aVent; " and Lorlewcoming Lucke I answered ad; its great; money coming fast. 17 orders today."
$500,000.00

worth will he sold easily th s se.rsen. 75 per cent. profitto you. Experience unnecessary.
u./Free Sample and Credit to Active Agentsun'ot=tp Be first-get exclusive rights-own a rip'\ .1;L1j0'. roaring business. Investigate for,'_ , your own use anyhow.

MAKE $8.000 THIS YEAR
1^I'lib,--ái1 spare time means $15

Sectional Vlew
uus.4,,,,,,

you
daily.

Mere postal,
centtal taorts

twining your name and address
-that's all. Send today for amazing offer-It's free.

WINNERS

Rev. C. Miller

Dl. Juell

P

ALLEN MFG. CO., 2082 Allen Bldg., Toledo, 0.

Popular Electricity when writing to Advertisers.
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ABOUT REMEMBERING eieecrñuoeeen

e

America's foremost au-
thority on Memory Train-
ing and Principal of the
Dickson School of Memory.

modem college.
memory. Good memory is necessary to all
achievements.
(I I know a man who is fifty-five years old. He
is a student. He is a graduate of three colleges,
and he carries more letters after his name than I
care to mention. But this man is neither bright,
witty, lever, interesting, learned nor profound.
He's a dunce.
And the reason is that he CAN NOT RE-
MEMBER. Without his notes and his reference
literature, he is helpless.
This man openly confesses that he cannot memorize a date or
a line of poetry, and retain it for twenty-four hours. His mind
is a sieve through which sinks to nowhere the stuff he pours
in at the top. Education is only what you remember. The
lessons that you study into the night and babble about the
next day in class are rot, unless you retain them and assimi-
late them by the slower process of memory. You cannot gulp
and discharge your facts and hope they will do you any good.
Memory only makes them valuable.

For some long time I
have been promising my-
self to write up my good
friend, Mr. Henry Dick-
son, of Chicago, and I
have not forgotten. IT Mr.
Dickson is teaching a
Science or System,

whichever you choose
to call it, which I be-
lieve is of more import-
ance than the entire
curriculum of your

Mr. Dickson teaches

Every little while in business I come across a man who has a
memory, a TRAINED MEMORY, and he is a joy tó my soul.
He can tell you when, where, why, how much, what for, in
what year, and what the paper said the next morning.
Like this man is another, the general manager of a great cor-
poration in a Western City. He never misses a face. If he
sees you once, that's enough. The next time he II call you by
name, inquire about the folks at home and ask if you have
recovered from that touch of rheumatism.
He told me how he did it. He told me that he studied mem-
ory -training with Professor Dickson of Chicago. Also, he said
a lot of nice things about Professor Dickson, that I hesitate to
write down here lest my good friend Dickson object.
This Dickson System of Memory -Training, as I understand
it, and I do understand it, is very simple. If you want to
enlarge your arm to increase the power and strength of your
muscle, you excercise it. The same with your mind You
must put your brain through a few easy exercises regularly to
discover its capacity. You will be surprised, when you go
about it the right way, to know how quickly it responds to you.
To the man or woman whose memory plays you tricks, I
especially recommend that you write to Professor Dickson to
send you his literature. It will cost you nothing, and if his
credentials and recommendations and the facts he sets forth,
do not convince you, you are not to be convinced-that's all.
You do not know when you will be called to -stand on your
feet and tell what you know: then and there a trained memory
would help you.
You've sympathized with the little girl who stuttered her "piece." But
you've wept for the strong man who stammered and sucked air and gurgled
ice -water and forgot, and sat down in the kindly silence. In the child it
was embarrassment, but in the adult it was a bad memory.
Professor Dickson's System can Five you a BETTER MEMORY be-
cause it is based upon right principles. Write and ask Professor Dickson
to tell you how he trains the memory.
Fill out Coupon or Postal and mail TODAY. It means success

Prof. Henry Dickson, 929 Auditorium Bldg., Chicago
Send me your free book "HOW TO REMEMBER"

NAME

STREET

CITY STATF

Young Man Get Into the Auto Business There are better opportunities
and greater possibilities in this

business than in any other line. There is a big demand for trained men. A course of training in the N.Y.S.A.E.-
the automobile trade school-will give you the right start. Write for Catalogue E.
NEW YORK SCHOOL OF AUTOMOBILE ENGINEERS, 146 West 56th St., New York. Phone Columbus 4314

ARITHMETIC
S ELF -TAUGHT

A plain easily -understood volume for
all who have not had the opportunity of
learning this subject thoroughly or who
have.forgotton what they once learned.
257 Pages. RequIres no teacher. This great
little book sent postpaid for 60 CENTS.
Stamps accepted, leather binding $1.

OEO. A. ZELLER BOOK CO.
5441870. 4484 W. Belle Place, 8T. LOUIS, MO.

SPANGLr IERG S

PRACTICAL

ARITHMETIC

Self Taught

NCLE SAM WANTS YOU
and thousands of others to work for him.
Common school education sufficient. 40,000
appointments yearly in Railway Nail
Postal, Customs Internal Revenue, and
other branches of U. S. service, Philippines
and Panama. Full particulars free con-
cerning positions, salaries, examinations
(held soon in every State), eaniple exam-
ination qquesttions etc. NATIONAL

exam-
ination_

INSTI-
TUTE. 96-97 Second Natl. Bank
Building, Washington, D. C.

Complete Course on Instruments and Meters-By Mail
Our Course covers the des'gn, theory, construction, operation, calibration, care and maintenance of

all makes and types of electric Instruments and Meters.
BIG DEMAND FOR COMPETENT METERMEN

A Course In our School will qualify you for a good position where you can dement a splendid salary.
Our booklet, Instruments and Meters explaining the entire Course, with valuable Information on Meter

Testing, FREE on request. Write for it-TODAY.
FORT WAYNE CORRESPONDENCE SCHOOL, FORT WAYNE, IND.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Learn Photography,
Photo -Engraving or 3 -Color Work

Eng and 9 :olor Operators Earn SRO!sib° Par Week.
Only Codege in the world where these paying professions are
teach; successfully. Established 17 years. Endorsed by loteros-
tiocal Association of Photo -Engravers and Photographer.' Aeso-
cistion of Illinois. Terms ea.y; living inexpensive. O
assisted In securing good positions. Write for catalog, and
specify course in which you are interested.
Illinois College of Photography or 1989 Wabash Av.
BiuellCollege of Photo -Engraving 1 Effingham, Hl.

L. H. BISSELL. Pres.

STUDY DRAFTING
or Engineering. Big held offering
unlimited opportunities for ambitious
young men. Short courses, low rates
of tuition. Day and Evening Classes.
Connected with best engineering firms.
Students assisted to obtain employ-
ment while attending classes. Write at
once for full information. Address Desk 15

CHICAGO TECHNICAL COLLEGE
!e East Van Buren Strait Chicago. IN.

LEARN AUTOMOBILE BUSINESS
Ours is the only Automobile Engineering

School in United States, which acts as prepar-
atory training school for auto factories and em-
,)loys its students while studying. We teach by
mail. Part of tuition payable after we place
you Ina good position. Course covers eight
different branches of the automobile business.

Write for plan V. It is free.
The Automobile College of Washington, Ise.

Washington, D. C.
References: Fourteenth St. Savings Bank

NOT BE AN ARTIST?
s Our graduates are filling High Salaried Poeitlons,

EARN $25 TO $100 PER WEEK
In easy, fascinating work. Practical Individual Home In.
atruetloa. Superior equipment. Expert Instructors.

Eleven years' successful teaching. Financial retarss guaranteed.

Write for particulars
FREE

ARTIST'S of anetaarummn ass
and Handsome Art Book. suppuatoeasastuAmL

SCHOOL OF APPLIED ART (Founded 1899)
A 70 Fine Arts Bldg., Battle Creek, Mich.

A MAGAZINE OF THE POCKET -BOOK

Everyone now interested in real estate, or about
to become interested in it, should send at once for
a free copy (or 25 cents postage for yearly subscrip-
tion), for the best magazine in that field.

REALTY PROFITS MAGAZINE
Room 428, 1316 Broadway New York

NewYork Electrical School
Offers to men and boys a theoretical
and practical course in applied elec-
tricity without limit as to time.

Instruction individual, day and night
school, equipment complete and up-
to-date. Student learns by doing,
and by practical application are
fitted to enter all fields of electrical
industry fully qualified. School open
all year. Write for free prospectus.

40 West Seventeenth Street NEW YORK

-55.50 PER DAY
and steady work if you learn one of these
skilled trades-

ELECTRICAL WORK, PLUMBING,

BRICKLAYING, MECHANICAL
DRAWINGby our easy methods.

Prac-tical instruction and actual
work take the place of books. We help

grauuates to positions. Easy
payments. Low living expenses.
We now exclusively occupy
Stoo,000 building. Write me
for full particulars FREE. L. L.
Cooke, Director.
COTNE NATIONAL TRADE SCHOOLS
28 IIIInob St. Chicago, ILL,

"Oldest and Largest Institution
of the Kind." We Aselusively Weepy this BUMin;

LEARN WATCHMAKING
ENGRAVING AND JEWELRY REPAIRING

Practical specialists in charge of all instruction. Students trained for the
best paying positions. Earn while learning. Our school is endorsed
and recommended by leading jewelers. A few months will make you
an expert. Pcsitions secured for graduates. Demand for watchmakers
greater than the supply. Write for free catalog.

CHICAGO SCHOOL OF' WACHMAKING
Department 90 Bush Temple CHIC 00

for Chauffeurs and Repair Men. Our complete HOME STUDY
course prepares you In six weeks right in your own home. Big
demand for trained men, work fs pleasant, say good. Our school
is directed by Experienced Mechanics and Instructors. Write
today for free illustrated book

KANSAS CITY AUTOMOBILE SCHOOL
Dept. B. Kansas City, Mo.

LEARN TO BE A WATCHMAKER
Bradley Polytechnic Institute

Horological Department
Peoria, Illinois

Largest and Rest W ateh School in 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.

MUSIC LESSONS FREE
At Your Home. Write todayforoer book let. It telly
how to learn to play Piano, Organ, Violin, Mandolin,
Guitar, Banjo, etc. Beginners or advanced pupils.
AMERICAN SCHOOL OF MUSIC, 15 Lakeside Bldg., Chicago, III.

WHEN desirous of information in-
quire at the information Dept.

of Popular Electricity Pub. Co.

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.
¶ Full particulars, handsome illustrated catalog and terms
free upon request.

SCHOOL OF ENGINEERING
1025 Winnebago Street MILWAUKEE, WIS.

?t
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THE ENGINE MODEL
It works. Moving

parts made of metal.
Time the vales right
on the model.

Imozool,

FREE
WORKING

MODELS

MAGNETO
It works. Plugs

actually flash.

CARBURETOR
It works.

Be a Chauffeur and
Repairman and Earn More

money
Barney Oldfield, Chas. Duryea and other

noted men endorse
Dyke's Home Study Course of

Automobile Engineering
May we show you their letters and hundreds of
others from satisfied customers.

Send Today for our Free and Interesting Catalogue

DYKE'S CORRESPONDENCE SCHOOL OF MOTORING
Dept. PE, 3947 Waehiagtoa Au. ST. LOUIS, MO.

1

STARTS
YO U

Full Course $15
Position Positively

$15 TO $35
GUARANTEED In New York City

Moving Picture Operating TAUGHT
BY CORRESPONDENCE

('complete Molina I'ietnre Machine Furnished until you
quality. 09 kit 1000 OF MY STUDENTS NOW EMPLOYED

Write forC
New Yoorkk City

VENTRILOQUISM
Learned by any Man or Boy at Home. Small cost. Bend
today Scent stamp for particulars and proof.
O. A. SMITH, Room 1412, 823 Bigelow St., PEORIA, ILL.

RAILROAD MEN WANTED
$80 TO $185 A MONTH
Doesn't this beat following a plow? No mat-
ter where you live we can quickly fit you
fora big paying position as brakeman or fire-
man, at horns In spare time. Learn from
practical railroad men with a

Position Positively Guaranteed
to men between 20 and 35 years, who are mentally
and physically O. K. This is the official school en-
dorsed by R. R. managers. Thousands of positions
open. Write today, giving age and weight OFFICIAL
RY. SCHOOL. Osn'I Office 451. FREEPORT. ILL,

For our Mutual Advantage mention

Railway Mail Clerks, Internal
Revenue Employees, Custom

House Examiners and Clerks,
City Carriers and Poatoffiee Clerks

SPRING EXAMINATIONS EVERYWHERE
Over 15,000 positions will be filled during 1911

800!!to$1800°"aTear
forLIFE

No 'layoffs" without pay, because of stokes. finasdal
flurries or the whims of some petty boss. Excellent op-
portunities for quick advancement fp Higher Gov-
ernment Positions. If you want framed ate ap-
pointment. send TODAY for our schedule
showing locations and dates of the Spring
examinations. Any delay means the loss
of so much time in preparing your-
self for examination.

WE PREPARE
CANDIDATES
FREE

SEND
THIS

COUPON
FRANKLIN INSTITUTE

Dept. D 125, Rochester. N. T.

This coupon, filled out as directed, en
titles the sender to a free copy of our book.

"Government Positions and Flow to Obtain Them."
and to consideration for Free Coaching for the exami-

nation here checked.

,- .5nllw,, 11.11 Clerk 5OO to fie ,.Customs Peetllons (seen to ats00)
.. Postonlre Clerk fool) to sl .,Intern.) Revenue ¡$700 to 11000
-.Portnllce terrier 11600 to 11200 Ktenorr,pher 1000 to $10/10

...Kura l,D ell Carrier 0500 to 1000 ...Clerk In the Dep.n. 1000 to 11.500

...nookkeepsr 1900 to 51500 meet. sl wanhlnnon

Name ........ ..............
A ddress
Use this before von lose it Write plainly

These are
splendid ex-
amples o four rare
diamond val-
ues. No.1 at
$100; No.2
at 573; No.
3 at$GO.All
on our Easy
term plan.

TO BUY DIAMONDS
It's simply MARVELOUS how easy we make it

for you to own a genuine diamond. Don't be satis-
fied with anything but the best pure white stone.
Buy a diamond that will increase in value and a
stone that you can be proud to wear. We offer such
a gem at the wholesale jobber's price on the easiest
terms ever made by a high-class diamond house.
Renich Diamonds are the very finest grade, cut by
lapidaries famous for their skill; sparkling, flash-
ing gems of the first water.
Lowest Terms We give you eight

months to pay for your
diwhen payable terms of 20 per cent down
when the diamond is delivered to you and 10 per
cent per month until paid. Thus a $50 diamond
ring will cost you $10 down and $5 per month. We
can sell you a diamond 16 to 20 per cent cheaper
than you can obtain it from your local dealer. Let
us prove to you before you spend a penny
how we make it possible to enjoy the very choicest
genuine diamond ring, stud, earrings and watches,
and all other grades of fine jewelry at rock bot-
tom wholesale figures on your own terms.
Free Book Our illustrated catalog for dr

1910 is yours frets. Write
for it with this coupon today. Before you, c,
make your holiday purchases, before you ,p íjr
even think of buying a diamond or 'ob°o,
piece of jewelry be sure and get out .wholesale prices and our easyy
terms. Mail the coupon Newl / 0 85ó'

W. E. Renick 90« / / .1
Company 14 ,

126 State Street,4,-¿=;,,.9....:1;144'
Dept. 1909 /4, ,c

Chicago, Ill aw 04,
t

Popular Electricity when writing to Advertisers.
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Electrical Talks Flash No. 6

e' T is the man with the cash jingling in his pockets who eventually
buys your product. To try to reach him you may advertise to
sales agents and jobbers, through your trade papers; you may

distribute heavily to these sales agents and jobbers and say to them:
"Go seek the man;" the jobbers and sales agents distribute in turn to
the dealers and say likewise: "Go you out and seek the man."

All this is very good and very essential, but where is the man ?
You haven't begun to find "all of him." Neither can your jobber
or your retailer find "all of him," not without the aid of the last and
most essential of all the aids that you can command-the class
publication.

To illustrate the point, every day we get letters with queries
like these:

"Will you kindly address the enclosed card to the maker or
dealer in the Vohr Ozonizer referred to on page 235 of Popular
Electricity?" "I notice in your October issue reference to a fireless
cook stove called the `Comet.' I would appreciate it it you would
send me the address of the manufacturer;" "Please send me the
name and address of the manufacturer of the electric washer and
wringer described on page 435;" "I am a regular reader of
Popular Electricity. I would like to know who are the parties that
make the Automatic Electric Air Pump described in the March issue."

Now where were the trade papers, the jobber and the retailer ?
On their respective jobs, every one of them and doing good work.
But the job of telling the American public about things is too big for
all three of them combined.

The fact that class publications like Popular Electricity, reach
enormous circulations, though adhering strictly to the exploitation
of a particular field, is positive proof that technical reading converted
into popular and entertaining style is a popular idea.

Class publications of large circulation create business in places
that a salesman has failed to find and the most perfect selling organ-
ization has failed to cultivate.

The value of such a publication is apparent, especially where
manufacturers are trying to broaden their selling field.

POPULAR ELECTRICITY.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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HANDBOOK
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HANDBOOK
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MANS BOOHKEEPERS
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HANDBOOK HANDBOOKSTEKOCRAPHEil

HANDBOOK

AND

CORRESPONDED .

HANDBOOK PLUMBERS
AND

FITTERS' -

HANDBOOK' TELEPHONE

TELEGRAPH
ENGINEERS
HOOK

Special
Salary Raisers, 50c

No books in existence contain in so small space as much
information about the trades and professions of which they
treat as do the I. C. S. Handbooks. The information they
contain is so set forth as to be easily understood, even by
men of little education. As they have been written by the
best authorities in the country they are consulting experts of
the highest rank for laborers, foremen, superintendents,
managers, and executives. As they are compiled from the
Courses of the International Correspondence Schools, of

H
. Scranton, Pa., everywhere famous as the most powerful force

in the world for the promotion of ambitious men, their value
to employes in subordinate positions will be quickly realized.
They are an indispensable help to quicker work that will

command advancement. Every important
item is indexed with all the initial letters
under which it is likely to be sought.
They are printed on high-grade book paper
in clear type, and durably and handsomely
bound in cloth with gilt titles. They con-
tain on an average 364 pages and 175
illustrations and are regularly sold for
$1.25.

Special Offer: To better introduce
the value of I. C. S. Textbooks and
I. C. S. Training we will sell these books
for a limited time to those sending to us
this coupon and 50 cents.

MARINERS

HANDBOOK

International Textbook Co. :
: Box 1102-P, SCRANTON, PA. :

I enclose $ for which please send roe 
 the books before which I have marked X.

 -Mechanics' Handbook
-Elect. Eng. Handbook

 -Bldg. Trades Handbook
 _Plumb. & Fit. Handbook

-Tel. & Tel. Handbook

Name__

S t- and No.

City
-

-Advertiser's Handbook 
_Business Handbook
-Bookk'per's Handbook 
_Sten. & Corr. Handbook 
Mariners' Handbook

`lcste

For our Mutual Advantage mention Popular Fleetrieity Town .critirn to Advertiser:.



POPULAR ELECTRICITY FOR DECEMBER-Advertising Section

"CURE YOURSELF
BY ELECTRICITY"

New Book-Illustrated from Life-
Sent FREE to all who write.

Write today for our new Free Book -"Cure Yourself by
Electricity" -Illustrated with photos from life. Shows how the
New Home Batteries cure Rheumatism, Neuralgia. Lumbago,
'Headache, Insomnia, Constipation and all nerve affections and
diseases arising from sluggish circulation; aleo how they afford
electric baths and beauty massage without cost at home.
THIS
BATTERY

95

Every Home Should Hafe a Nome tattery.
We Bend our batteries without a cent In advance (prices 81.96 and
up) and allow 1e DAYS' FREE TRIAL. Write for our Hook.

DETROIT MEDICAL BATTERY CO.,
1299 Majestic Bldg., Detroit, Mich.

Bae DOCTOR lano-ofTherapy
The Recognized Method of Drugless Healing

$3000 to $5000 a Year
WE TEACH YOU BY MAIL

In a few months you can begin practicing Me-
chano-Therapy-an elevating and highly paid pro-
fession for men and women. Simpler and more
comprehensive than Osteopathy. Endorsed by
physicians. A fascinating study, easy to learn.
We teach you by mail or in class and guarantee
success -an ordinary education and our course
of instruction fits you for a professional life.
Authorized diplomas to graduates. Work
absorbingly interesting. Vast opportunities for
social and financial betterment. Special terms
now. Write today for our 84 -page illustrated
prospectus -free.

AmericaoCollegeofMechano-Therapy, De0t290,120.122RaeddphSL,miago

FREE OIL MAP
SHOWING CALIFORNIA'S GREATEST

HIGH GRAVITY FIELD
Send us your name and address and we will send you freest charge
special map showing the Sulphur Mountain District. Ventura
County, California. This is California's greatest high gravity oil
field. High gravity oil brings from 51 to 52 a barrel at the well,
whereas fuel oil brings from 30c to tee. We will also send free,
maps showing all the California oil fields if requested. Address
Sager -Loomis Ge., 918 Phelan Bldg., San Francisco. Calif.

WHEN desirous of information in-
quire at the information Dept.

of Popular Electricity Pub. Co.

TESTED APPARATUS
Means the Elimination of
Faults in Your Product.

Electrical and photometrical tests of every description.
Checking electrical instruments of all kinds and classes.
Inspecting and testing new electrical machinery, apparatus and material at factories and after installation.
Tests on any electrical machinery and apparatus made anywhere.
Arc and incandescent lamp tests, either electric, gas, acetylene or oil.
Illumination tests made anywhere.
Secondary standards of candle -power furnished.
Facilities furnished to experimenters and investigators.

We have recently added to the above, cord 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.

BIG PROFITS
For Men of

Moderate Means

THE NEW ADVERTIGRAPH
The ADVERTIGRAPH is an Automatic Advertising Stereopticon,

showing advertisements brilliantly in Store, Show -window, Street or
Theatre. Any Caen with $3oo can double his money every month
with the ADVERTIGRAPH, at odd times or evenings. No experience
necessary-we tell you how. Write today for full information. Others
do it-why don't you.
WILLIAMS, BROWN & EARLE, Inc., Dept. 43, 918 Chestnut St., Philadelphia, Pa.

Small Power Motors Rotary Converters
Laboratory Lathes Bench Grinders

Motor -Generators

BULLETINS ON REQUEST
BODINE ELECTRIC CO., 664 W. Randolph St., CHICAGO

For our Mutual Advantage mention Popular Elertrieltr when writing to Advartiaars.
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A COMPLETE

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

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 $.1.0 0,
prepaid to any address ui on
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 edges,
indexed, 224 pages illustrated. if the books ordered are not
found entirely satisfactory in every way, they may be returned
and your money will be cheerfully refunded. To electrical
workers already having any of the below enumerated volumes,
we will supply single copies of anyone or more books at $1.50
each, postpaid to any address in the world.

Electrical Wiring and Construction Tables ';ó e;z:ms

Modern Electrical Construction 340 pages

Send for
des
eel pure
booklet
which

aipartial
list of
contents

173 diagrams

Modern Wiring Diagrams and Descriptions Zóó dI ;rams

Practical Armature and Magnet Winding szs áianm
Each volume is substantially bound in full Persian Seal Grain

Morocco Leather, stamped on the outside covers in genuine

sgold
leaf, round eta edges, pocket size, printed on

super-calendered book paper.

Address all Orders to the Publishers

Frederick J. Drake & Company
222-1325 Michigan CHICAGO U. S. A.Avenue

~was-
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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, 7x10 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 the books are compiled from the text -books used
in the correspondence courses of the American School
i,f 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 lust 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 to you at once.

Important Subjects Treated
Theory, Calculation, Design and Construction of Generators and Motors -
Electric Wiring Electric Telegraph -Wireless Tekgraphy-Telautograph -
Types of Dynamos and Motors -Elevators -Direct -Current Motors- Di-
rect -Driven Machine Shop Tools - Electric Lighting Electric Railways -

Alternating Current Motors Single Phase Electric Railway - Management
of Dynamos and Motors -Power Stations -Central Station Engineering -

Storage Batteries Power Transmission - Alternating Current Machinery
-Telephony-Automatic Telephone -Wireless Telephony-Telegraphune,etc.

For a short time we will Include, as a monthly supplement, for one
year, the TECHNICAL WORLD MAGAZINE. This is a regular $1.50
monthly, full of Twentieth Century Scientific facts, written in popular
form. Also contains the latest discussions on timely topics in invention.
discovery, industry. etc.

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

FREE EXAMINATION COUPON

American School of Correspondence:
Please send Cyclopedia of Applied Electricity for FREE examination:

also T. W. for 1 year. I will send $2.00 within five days and $2.00 a month
until I have paid $28.80; or notify you and hold the books subject to your
order. Title not to pass until sully paid. Poe. ELRCr.12.10.,

NAME

ADDRESS

OCCUPATION -

EMPLOYER

For our Mutual %dvantage mention Popular Electricity when writing to Advertisers.
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The History of
The Telephone

By HERBERT N. CASSON
Author of "The Romance of Steel," etc.

\HO can deny that a history of the rise of
V the telephone, through untold vicissitudes to

its present commercial importance, and the
financial support of over a billion dollars In the
United States alone, to say nothing of the rest of
the world, is interesting.

Yet in spite of our familiarity with this indis-
pensable, instrument, and our absolute depen-
dence on it in many ways, how pew of us know
anything of its remarkable story.

Mr. Casson has a unique faculty of describing
the evolution of commercial enterprises in such a
way as to make his writing decidedly entertain-
ing, and in "The History of the Telephone" hehas produced a work that every one interested
in electricity will find highly instructive as well.

Profusely illustrated. Cloth Bound,
299 Pages. Indexed. $1.5o. net.

At All Bookstores
or front

A. C. McGLURG&CO., Publishers
NEW YORK CHICAGO SAN FRANCISCO

ONE DOLLAR BUYS
COMPLETE AEROPLANE

THAT WILL FLY

Models of Wright, Bleriot, Antoinette, Santos-
Dumont, Langlay and Demoiselle machines, built
on scientific lines and guaranteed exact in every
detail. One of these models may suggest an idea
which will yield a fortune. See if you can find
room for improvement by actual experiment. The
educational value of one of our machines is
worth many times the price. Learn something
about a real aeroplane first hand. "More than a
a toy." Thousands of satisfied purchasers. Money
refunded if not as represented.

Simply send one dollar stating which model you
prefer. Carriage prepaid.

American Aeroplane Mfg. Co.
543 Singer Bldg. New York, N. Y.

For $z.00 we can supply you with a model of a
Curtis or Farman machine.

A School Within Itself

PRACTICAL

ELECTRICITY
unuxm ,r

cwittAto ARMATURE WORKS

Chapter
1-Wiring.

II-Electric Batteries, Electro Plating.
Ill-Magnetism.
IV-The Magnetic Circuit.'
V-Magnetic Traction.

VI-Magnetic Leakage.
VII -Energy in Electric Circuit.

VIII-Calculation of Size of Wire for
Magnetizing Coils.

IX-Calculation of EMF's in Electric
Machines.

X-Counter EMF.
XI-Hysteresis and Eddy Currents.

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 aboutstorage 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:
Chapter

XII-Armature Reaction.
XIII-Sparking.
XIV-Winding of Dynamos and Motors
XV-Proper Method of connecting

Dynamos and Motors-Self
Excitation.

XVI-Diseases of Dynamos and Motors,
their symptoms and how to
Cure Them.

XVII-Arc and Incandescent Lamps.
XVIII-Measuring Instruments.

XIX-Alternating Current.
XX-Automobiles.

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

$2.00 PER COPY-FIFTH EDITION -24,000 COPIES SOLD
The offer we make of refunding money if book is not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of abook. But we have no fear of its return. Your decision will be what thousands of others have been. Money would not buy it if it could not be

duplicated. We could print testimonials by the hundreds. Itis best to order and be your own judge of its merits.

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

Wanted-One Box of Short Circuits
. a'2'

s)l.l,

That the Richardson Direct
Reading Slide Rule cannot
solve. Any person can
learn how to multiply. di
vide, extract square, and
cube root, and proportion.
Tells if Recording Watt-
meter is slow or fast and 44

Y other problems. Aluminum
Stock $2.00 with instruction
book.

.- GI. W. RICtWtnaoN'P DIRIY:7' READING St.tHF Rum . n ....-:-.
... ...

,....._
.. .,.._

-.. .,..."..-... ... . . ..y
., r .. . .
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Geo. W. F 1chardson. 4214 24th Placa, Chicago.
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ALTERNATING
CURRENTS

TRANSMISSION OF
ELECTRICITY

AND POWER

1NPBRNAIONAL:

áTBOox aoMPA1n-

The Greatest Electrical
Library in the World

The Electrical Engineering Library is part of the International
Library of Technology that cost $1,500,000 in its original prep-
aration. It contains the knowledge given from the life experience
'of some of the best electrical engineering experts in the country,
edited in a style that nineteen years of experience in publishing
home -study textbooks has proved easiest to learn, to remember,
and to apply. There is no other reference work in the world that
so completely meets the needs of the electrician as the Electrical
Engineering Library. The volumes are recommended by the
highest authorities and are used in nearly all the leading univer-
sities and colleges. They treat of practical electrical methods,
starting from the simplest problems and comprehensively covering
every branch of the work. Not only can they be used to great
advantage by superintendents, foremen, and engineers as an
authoritative guide in their work, but since they can be so clearly
understood, even by persons having no knowledge of higher
mathematics, they can be used by all classes of electricians that
are desirous of advancing to higher positions. The Electrical
Library contains 17 volumes durably and handsomely bound in
three -fourths red morocco,
stamped and numbered in
gold. The books are printed International Textbook Co.on a high-grade book paper,
and the type is large and Box 1102, Scranton, Pa.

easy to read. Each volume
is G by 9 inches in size. If
you wish to know more
about the most practical
electrical library in the
world, send the coupon
NOW.

Please send, without further obligation to me,
full particulars in regard to your Library of Tech-
nology, with special reference to the Electrical
Library.

Name

St. dNo

City State

Per our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Records for mileage, or hill climbing, and
for low cos t of operation, never before possible
to an electric vehicle, are being accomplished
with the utmost ease every day by the Detroit
Electric, the Bailey Electric and the Lansden
Truck-all equipped with

The New Edison
Storage Battery

The Edison is radically different from any storage
batteries ever produced. There is no lead or sulphuric
acid in its construction. The plates are nickel and iron
in an alkaline (potash) solution. There is no deteriora-
tion, no sulphation, no internal or automatic discharge.
The Edison is not injured by overcharging, by too rapid
discharge nor by standing idle any length of time either
charged or discharged.

Aside from the work that the Edison is doing on elec-
tric vehicles, its use for isolated lighting plants, railway
car lighting, ignition of gasoline motors, and other bat-
tery uses, show it to be the one storage battery of the
present and the future. Write us for complete informa-
tion regarding the Edison today.

THE EDISON STORAGE BATTERY CO.
117 Lakeside Ave., ORANGE, N. J.

For our Mutual Advantage mention Popular Electricity when writing to Advertiser..
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"So far, we electrical engineers have
given our attention to two-thirds of the
clock; and between 10 P. M. and 6 A. M.
have practically put up our shutters,
like a retail store. I am proposing to
fill up that idle part of the clock."

-THOMAS A. EDISON.

COMPARED with a generation ago, this is indeed the "age of
electricity." But vast as have been the developments of electricity
in the last decade or two-infinitely varied as have been the

new devices for applying electricity to increase our comfort and econo-
mize our business, the "age of electricity" has but dawned. The future
will see vaster developments both in extent and variety.

Some idea of the growing importance of electrical business may be
gathered from the huge capital invested in it in the United States-nearly
$6,000,000,000, or about $75 for every man, woman and child in the
country.

Of this enormous sum a very large part is invested in the central
stations that supply electricity to light the home, to turn the wheels of in-
dustry and drive the cars over 40,000 miles of street and elevated railways.

The biggest central station organization in the world, the Common-
wealth Edison Company, of Chicago, has nearly $60,000,000 in-
vested in its business. The gross earnings for the past fiscal year amounted
to $10,639,466.50. And after providing for all expenses and charges, in-
cluding bond interest, dividends (6% on capital stock) and depreciations,
$586,996.20 was credited to surplus account and $427,250 to deprecia-
tion reserve.

Enormously prosperous as is the business which these figures indi-
cate, the future growth of the Company will be still more wonderful.
At present it supplies only a third of the possible demand within an area
of 200 square miles and Chicago promises to be one day the biggest city
in the United States.

If you are interested in becoming a stockholder in Commonwealth { /
P.Edison Company write us-a post card will do-and we will send 00 /

you full particulars. The stock, which pays 6% per annum, 4 /
payable quarterly, is listed on the Chicago Stock Exchange. JQo` /
Fill out and send us this coupon. o

G /

C,d' /
Russell, Brewster & Company
Members:
New York Stock Exchange
Chicago Stock Exchange

137 Adams Street, ;. ;
Chicago, III. OJ / / q.t.,.  c

OI   c.`yy

.51/ .. ge`5°`5 ,
p <se>so

a'Popular Elec. f
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DRAFTSMAN
Will INSTRUCT PERSONALLY a
limited number selected, ambitious men in

Practical Drafting, Delailiog, Designing

Draftsmen Drawing $125-$150 Monthly
Are NOT MADE in Schoolrooms,
Are NOT MADE by Reading Books,
Are NOT MADE by making Copies,
Are NOT MADE at home drawing pictures

from printed book lesson.

LET ME TELL YOU :

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

FREE
This $13.85

DRAWING OUTFIT
and Free Position

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

INSTRUCTIONS UNTIL COMPETENT and
I

give
PLACED in POSITION at above Salary

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

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

For nor Mutual Advantage nnontion Popular Electricity when writing. to Advrrtlsera.
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THE FIRST THOUSAND -MILE TALK
The above illustration is from a photograph of Alexander Graham Bell, famous

inventor of the telephone, taken when he was officially opening the first long-distance

telephone line between New York and Chicago, October 18, 1892. This event furnished

conclusive proof of the practicability of the most comprehensive plans of Theodore N.
Vail, now head of the American Telephone and Telegraph Company. For nine years
Mr. Van! had worked to make his dream come true. That dream was to bring every c:ty,
town and vdage in sneaking distance of every other city, town and village in the country.
The first thousand -mile talk proved that the dream could be realized.
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Some Account of the First Edison Central
Station at Menlo Park, N. J., 1880-1881

By W. S. ANDREWS

The statements in Mr. Andrews' article - rec

FOREWORD
Thirty-one years ago, in the fall of 1879,

the writer was living in the city of Newark,
N J:, and he read in a local paper one
morning that Mr. Thomas A. Edison had
sent a messenger from his Laboratory in
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Menlo Park, N. J., to Clark's Thread Works
(Newark) for
cotton, from some of which he had made a
wonderful electric lamp. This statement
impressed the writer so strongly that he
determined to seek employment at the Edi-

I,+2r,l°gn
NF'',,i': ?4

fi
:1ik;.

t
qqy ' f - ";,`,Yat

MENLO PARK IN WINTER, SHOWING THE EDISON FACTORY IN í830-8I,
THE BIRTHPLACE OF THE ELECTRIC INCANDESCENT LAMP
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MENLO PARK IN SUMMER

son Works forthwith and learn something
about this extraordinary invention. For-
tune was favorable to his wishes and he is
thus enabled to write the following account
from his own personal notes and recollec-
tions, supplemented by much interesting
informatidn contributed by Mr. Chas. L.
Clarke, Mr. Wilson S. Howell and others
who were privileged to assist Mr. Edison
in his wonderful electrical work at that time,
to all of whom the writer extends his cordial
thanks for their kind assistance.

In the year 1879 the Edison Works at
Menlo Park, N. J., consisted of an office
building, a well equipped two-story labora-
tory, power house, machine shop and nu-
merous small buildings devoted to various
branches of specialized work.

Mr. Edison with his assistants and em-
ployees were working literally day and night
on the development of a system of electric
lighting by incandescent lamps, including
dynamos, with their accessories, all kinds of
fittings and safety devices to be used in the
distribution of current, meters for measuring
it, and finally the lamps that were to prove
the culminating triumph of his persistent
endeavor and brilliant electrical genius.

The field ahead was virgin soil, in which
little or no pioneer work had been done.
Having no authorities to consult and no
precedents to guide, many mistakes were
naturally made, and all had to learn by
experience which was sometimes expensive.

The first job given to the writer, was to
assist in building a bipolar, direct current,
shunt wound dynamo, which had been de-
signed to run 6o sixteen candle -power lamps
at about too volts. The field magnet of
this dynamo was first wound with No. io
cotton -covered copper wire. It naturally
followed that the magnet coils absorbed
all the current that the armature could pro-
duce. Then external resistance was con-
nected in series with the field winding, but
this scheme of course cut down the magnetism
too much. The fact then became apparent
that smaller wire should have been used in
the first place, so the field was stripped and
rewound. Better results pointed to the use
of finer wire yet, so at last after several trials
the best size of wire was determined by a
purely "cut -and -try" process.

Various kinds of incandescent lamps were
made with filaments of carbonized card-
board, wood and all sorts of vegetable fibres,
etc. Mr. Edison aimed to make these lamps
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of about the same illuminating value as a
gas burner that consumed five cubic feet of
good illuminating gas per hour, the light
being estimated at sixteen candle -power.
It was soon observed that when the lamps
burned with too brilliant and white a light,
their life was short, and when their incan-
descence was weak and yellow it was of
course unsatisfactory. Finally the experts
began to make lamps so that they lasted
pretty well and still gave light of fairly good
quality and requisite intensity, and 1 io volts
was decided upon as a standard, for the
reason that it was difficult to make any finer
filaments that would be stable. One hun-
dred and ten volts thus began to be recog-
nized as the nominal standard for incandes-
cent lamps, and after a time this standard
became fixed and universal.

Notwithstanding many discouraging fail-
ures and mishaps, Mr. Edison felt from the

paraphernalia that go to make up a complete
system of electric lighting with incandescent
lamps.

A system of underground conductors was
laid out covering quite a large area of ground
and extending in some directions more tha ,
half a mile from the power House Mr. Edi-
son had not then considered the use of
"feeders," "mains," and "services," which
came into use later on, so these conductors
were arranged on a plain two -wire "tree
system," that is, they were started from the
power house in the form of two big cables,
each cable containing 25 No. Io copper wires.
Then where branches were required, the
two cables were divided and subdivided
until the end of the smallest branches con-
sisted only of two No. io wires.

There was absolutely no previous experi-
ence to guide in the proper hying of these
conductors, as this was the first installation

INTERIOR OF EDISON'S LABORATORY WHERE THE INCANDESCENT LAMP WAS
DEVELOPED. FROM A PHOTOGRAPH TAKEN FEBRUARY 22, I830

very start so firmly assured of final success,
that early in the year 1880 he began to make
preparations for an elaborate public ex-
hibition of his system, so that it became an
actual necessity to carry on work simultane-
ously on all the different branches as before
stated, including dynamo construction, lamps
and fittings, underground conductors and
fittings for same, and all the host of small

of its kind. It was imagined, however, that
the low pressure of to volts did not call
for any expensive insulation against leakage,
so ordinary cotton -covered copper wires
painted with some compound of pitch were
laid in shallow trenches in the earth protected
only by wooden moulding and the usual
covering board, similar to that now used for
cheap interior wiring. The wires being laid
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EDISON'S EARLY LAMPS WITH CARBONIZED PAPER FILAMENTS

in this moulding, were then covered with
about six inches of earth, and the current
was turned on. It was naturally discovered
at once that the line was short circuited by
excessive leakage between the conductors
throughout their entire length.

An attempt was then made to insulate the
line by opening the trenches, uncovering the
wooden moulding and drenching the wires
with boiling hot coal tar, but even after this
treatment the insulation resistance was still
found too low for practical service, and Mr.
Edison's chemist discovered that the coal
tar contained acid in sufficient quantity to
destroy its insulating properties. Other
experiments were then tried on short lengths
of conductors but as they failed to show satis-
factory results Mr. Edison confessed himself
to be tired of haphazard trials, and he re-
quested Mr. Wilson S. Howell to go into his
library, read up the subject of insulation and
insulation material, and make a report
thereon with recommendations. When this
report was finished Mr. Edison approved it
and the various materials suggested for
trial were purchased, together with a supply
of pots and kettles, and Mr. Howell was in-
stalled in the chemical laboratory with in-
structions to produce a cheap and effective
insulating material.

For some time thereafter Mr. Edison's
chemist and his assistants were choked and
distracted by the stenches and smoke of
the various "cooking operations." The ex-
periments were made on loo -foot lengths of
No. ro copper wire and when a promising
mixture was produced, the wire was served
with the compound held in place by muslin
tape, and after being coiled up in a tank of
water it was tested for insulation. The best
of these insulating compounds was finally
selected for use. It was composed of re-
fined Trinidad asphaltum, mixed with
oxidized linseed oil to give it the right con-
sistency, and a little paraffin and beeswax
were added to make the material smoother.
Two or three tons of Trinidad asphaltum
were bought, with a few barrels of linseed
oil and litharge with which to oxidize the
oil, several bales of cheap muslin, and some
paraffin and beeswax.

Two so -gallon iron kettles were mounted
on brick work, and the compound mixe,'
in these kettles. The muslin was torn in
strips about two and one-half inches wid.,
for the largest conductors, and passed
through the compound while hot, and made
into rolls to facilitate the winding of the
conductors, this being always performed by
hand.
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The wires were then taken up from the
trenches and supported above the earth
on short saw -horses. The method of wind-
ing was necessarily crude. A small boy
straddled each cable, walking out towards
the end of the conductor as he served the
insulating tape carefully thereon. After
he had proceeded ten feet or so from the
home end of the conductor, a second boy
was started out with a second roll of tape, and
this 'one was again followed by a third boy;
so that three servings of tape were put on
each conductor, which was then laid back
into the trenches, the wooden molding having
been removed. Each line was then tested,
and the insulation was found to be remark-
ably good.

The first line laid with this improved in-
sulation ran from the dynamo room past
Mr. Edison's house and along the tracks of
the Pennsylvania Railroad Co., and it was

finished just previous to election day in
November, 1880. A row of incandescent
lamps on wooden posts had been set up
along the tracks, connections made and
everything put in order for a trial run.

When informed that the line was ready for
turning on the current, Mr. Edison's reply
was characteristic:

"If Garfield is elected we will light up
that circuit. Otherwise we will not light
it."

Several of Mr. Edison's assistants gath-
ered that evening with him in his laboratory
to receive the returns. Mr. Edward H.
Johnson was at the telegraph key which
was in a loop run from the lines along the
railroad tracks. Careful tally was kept of
the returns, and when the result seemed
certain, Mr. Edison gave orders to light up
the circuit. Steam had been kept up and
the dynamos were running, so the switch

was closed and forthwith the

THE OLD TYPE "Z" DYNAMO -SEVERELY SIMPLE,
BUILT FOR GOOD SERVICE

long row of incandescent lamps
by the railway tracks beamed
forth brightly through the dark-
ness of that night in Novem-
ber, 188o, when Garfield was
declared elected-the first use
of incandescent lamps to cele-
brate the election of a President
of the United States!

The problém of temporary
insulation being thus solved, the
system was rapidly pushed to
completion, and rows of wooden
lamp posts, topped with water-
proof globes of clear glass con-
taining the incandescent lamps,
appeared along the streets and
roads of the village. The illu-
mination was also extended
along the adjacent country roads
and even into the neighboring
woods, some of the lines run-
ning more than half a mile from
the power station. The Edison
Laboratory, machine shop and
adjoining buildings were com-
pletely wired and fitted out with
lamps, and also many of the
surrounding dwellings.

In the meantime the number
of dynamos was increased until
the installation included ten of
the before mentioned 6o -light
machines which were all belted
to counter shafting driven by
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an 8o -horsepower Brown engine. The field
magnets of these machines were separately
excited by an independent dynamo.

The lamps used were of two sizes, classi-
fied as A and B. The A size was calculated
to give sixteen candlepower, and the B
size eight candlepower. The A lamps were

voltage were used in the vicinity of the power
station where the loss on the lines was the
least, while the lamps of the lowest voltage
were connected at the ends of the longest
branch lines where the drop was greatest.
In this way it became possible to operate all
lamps at approximately normal voltage and

EDISON FIRING PAPER FILAMENTS. FROM AN OLD DRAWING SHOWING
THE ARTIST'S CONCEPTION OF HOW THIS INTERESTING

OPERATION WAS PERFORMED

made as nearly as possible for II() volts, and
the B lamps for 55 volts, so that the latter
could be connected two in series across the
line.

It was naturally impossible to construct
all the lamps of exactly the same voltage, so
they were sorted out, and those of the highest

thus obtain the best results. When about
5oo lamps had been connected to the system,
Mr. Chas. L. Clarke made his famous test
to determine the efficiency of the Edison
lamp, and prove the commercial possP
bilities of the new system as a competiton
with gas lighting. Considering the novelty
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of the art it is not surprising that the effi-
ciency of the lamps proved to be rather low
(between seven and eight sixteen -candle-
power lamps to the horsepower) but their
durability was very remarkable as only three
of the A lamps burnt out during this twelve-
hour test, and none of the B lamps failed.

In the spring of 1881, when the installa-
tion was practically complete, Mr. Edison
extended an open' invitation to the public
to visit Menlo Park and see his new system
of lighting in actual operation. Many
thousands of people responded and came
from far and near to gaze at the glowing
lamps, and many amusing stories could be
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a most remarkable and delightful sight, and
is alone worthy of a trip to Menlo Park.
As a demonstration of the perfected work-
ing of a great and novel system of illumina-
tion, sure to become in a little while a po-
tent contributor to the comfort and economy
of city life, it is a spectacle which cannot
fail to impress powerfully the mind of any
observer."

The underground conductors still main-
tained their insulation and the dynamos and

 lamps continued to work well, but as Mr.
Edison found it desirable to move his works
to New York City, this first Central Station
outfit was abandoned in the summer of

INTERIOR OF THE PEARL STREET STATION, NEW YORK CITY -ONE OF THE FIRST CEN-
TRAL STATION LIGHTING PLANTS TO BE ESTABLISHED AFTER

EDISON'S EXPERIMENTAL STATION AT MENLO PARK

told of questioners who wondered how these
lamps could be lighted and extinguished,
what kept them burning, and what sort of
stuff they consumed, etc.

The following quotation from the Scien-
tific American of June 18, 1881, indicates
to some extent the appreciation with which
this grand achievement was publicly re-
ceived.

"Simply as an exhibition of perfect illu-
mination under perfect control, covering
a vast area, this array of lamps presents

1881, the purpose of its installation having
then been fully accomplished.

Thirty years may seem to be rather a
long retrospection, and yet how short a
period it really is when we consider the
magnificent and wide spread results that
have developed in electric lighting during
its flight.

The first experimental central station
plant for lighting with incandescent lamps
with a two -wire underground system of
distribution was installed by Mr. Edison
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at Menlo Park, N. J., and was started in
November, 1880.

The first commercial central station was
started to generate current for public service
on the two -wire system on Holborn Viaduct,
London, England, in January, 1882, and
was closely followed in this country, first by a
small plant in Appleton, Wis., and soon after
by the famous Pearl Street Station of the
Edison Electric Illuminating Co., of New
York, which distributed current. over a
territory about one mile square.

The first three -wire Edison central sta-
tion plant was started in Sunbury, Pa., on
July 4, 1883. What do. we now witness
in 191o, only thirty years after the first
practical incandescent lamp was made?

In every large city we find immense gen-
erating stations supplying current directly
or through sub -stations to millions of in-

candescent lamps and other transformers
of electrical energy and indeed there is hardly
a village of any importance that is not
blessed with electric light!

As to the amount of profitable financial
investment and the countless thousands
of individuals who are thereby privileged
to earn comfortable livings in electrical pur-
suits the writer is unable to give any close
statistics, rapid growth outstripping records.
An authoritative statement has, however,
been made that more than one billion
dollars is now invested in this country in
electric lighting plants whose pedigrees
may be traced back to that first experimental
central station that was startea by Mr.
Edison in Menlo Park, N. J., in 1880, and
which marked in the history of the world
the commencement of the Age of Dynamic
Electricity.

FROM OUT THE LEYDEN JAR

All the telephone subscribers of the state
of Texas can receive the weather reports
free of charge by asking central.

* * *

In the canal zone it is the custom to keep
electric lights burning inside pianos to pre-
vent the wires rusting.

* * *

The city of Bangkok is the only place in
Siam lighted by electricity.

* * *

Sixty per cent of the patents granted yearly
in this country are worthless. Nearly ninety
per cent of the electrical patents are practical.

* * *

After elaborate tests the Navy Depart-
ment has installed electric ranges and electric
bakers on the Dixie, and is considering elec-
tric cooking upon practically all the battle-
ships and cruisers. The tests of these cook-
ing devices were made at the Navy bakery
school near Newport, R. I.

* * *

The Singer Building, New York, con-
tains 3,425 miles of electric wire says a
technical writer.

* * *

It is well to remember that many of the
soldering fluids in common use are injurious

to tools as well as to parts that may be laid
on the bench where such fluids have been
used.

* * *

Metallic radium has been isolated by
Madame Curie in collaboration with Mon-
sieur de Bierne. The metal is highly oxidiz-
able, and from a clear white soon becomes
black. It adheres firmly to iron, decomposes
water, burns cellulose, and is rapidly dissi-
pated. This pure element was obtained by
electrolysis of the salt, by which means a mili -
gramme of radium amalgam was secured,
and on distilling off the mercury at a tempera-
ture of about 700° C., the pure metal was
left behind.

* * *

The Marconi company has installed wire-
less telegraph outfits on eleven warships of
the Turkish fleet, and in a land station at
San Stefano.

* * *

Barges filled with stone and sand are now
unloaded at the Gatun docks on the Panama
Canal by the aid of search lights which cast
light on the barges at the dock and over the
storage piles. The searchlights are 18 -inch

_standard Navy projectors, and are operated
by a motor generator which converts current
supplied at óoo volts from the power plant to
current at 125 volts for the lamps.



The Telephone Operator as I Know Her
By H. N. FOSTER

The telephone op-
erator has been in- ..
spected by the gov-
ernment and the re-
port is filed. This
report gives the height,
the health, the age,
the hours, conditions
and wages, everything
that expert sociologi-
cal investigation can
give.

But there are some
things which must
elude the inspector's
eyes, however thorough
he may be. The
telephone operator is
to him a well trained
young woman, one of
the many business
girls of America, and she will take her place
with the thousands of others in other lines
of work when the report is published.

But there is a different picture in my
mind. When I see the words "telephone
operator," I do not see the sum total of the
requisites of height and age, eyes and ears
and education. These are but the skeleton
of the person I know. She is all this, but
she is so much more. She is not a business
machine-merely an automatic servant of
the public. To be sure, she has the poise
which has come from discipline, she knows
how to co-operate with others, she repeats
her phrases correctly and conforms to rules,
but she is far from being a machine. The
summing up of these things does not make
the picture of the telephone operator as
I know her.

The telephone operator's work requires
her undivided care and attention. She is
one on whom rests the responsibility each
day of assisting in handling a vital portion of
the city's business. She is closely in touch
with the pulse of the business world and the
rise and fall of the traffic indicates to her
the degree of its activity. Whether the
traffic is high or low, the calls numerous or
light in number; she realizes it is her part
to meet the situation and continue to render
service in an efficient and satisfactory man-

ner. She cannot be-
gin to estimate the
importance of the in-
dividual calls which
she continually han-
dles, but must see that
each is connected
quickly and . accur-
ately; but when emer-
gency calls are re-
ceived such as fire
and police alarms,
and calls for ambu-
lances, it is then she
must think and act
most quickly, often
assisting the one who
is calling, but who is
too alarmed or fright-
ened to do his part in
summoning assistance.

Let me give a few sketches which help
to make the composite picture which comes
to me when I think of the telephone operator.

It is nearly five o'clock. The day force
is beginning to realize that their day's work
is nearly done, and the evening /orce is
assembling in the operators' quarter1 prepa-
ratory to coming on duty. The busy hours
of the day are about over and the heavier
hours of evening work have not begun. The
normal traffic is being handled easily and
only a faint murmur of the operators' voices
is heard in the operating room. As the force
is getting ready to change, suddenly the
boards are seen to be ablaze with signals.
The operators, though surprised and wonder-
ing, immediately undertake to meet the un-
expected rush in traffic, and make the con-
nections as fast as called. The evening force
comes into the room, but there is no thought,
on the part of the day operators, of leaving
their positions. There is no suggestion that
they are tired from their day's work, or
anxious to get home. They all realize the
emergency which is back of the frantic call-
ing, and day and evening forces together,
often two to a position, one sitting, the other
standing, turn to meet it without a murmur.
It is no patient public, which they encounter.
Wildly excited, begging imploring, crying,
they are calling for numbers that are always
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busy. The morgues, the hospitals, the
newspapers, any one whom they hope can
give them information-for it is the terrible
theatre fire, and the telephone girls, many
with tears streaming down their faces, are
working hand in hand, with the desperate
subscribers. They are no automatic ma-
chines mechanically serving the public.

toward the board, and with fingers that
tremble and voices that quaver, the brave
telephone girls meet the sudden increase
of calls. And day girls sleeping in their
homes respond to the call to come again to
the office. Not a complaint; for it is not
a machine that responds because it has to;
it is a thinking, responsive personality, meet -

STILL UNAFRAID THEY LEAVE WITH REGRET, WAITING TO PUT
UP A LAST CONNECTION

Every nerve is alive to the situation, and they
are putting forth every effort to serve the
people whom they cannot see, but with whom
they sympathize and suffer. The overtime
work goes unnoticed, and they work, re-
lieving each other, until late in the evening,
at times pulled away from the board almost
fainting to be revived with nourishment, only
to go back again to help with the connections.

I see an office, orderly and quiet. It is
eleven in the evening and work is light.
Suddenly there is a terrific noise, more sud-
den than thunder, shaking the very founda-
tions of the boards where the girls are sitting.
With it is heard the crash of falling glass and
snapping timbers. A word of direction
from the manager, and every girl's face is

ing the emergency calmly and bravely, each
girl giving herself to the work she has chosen.

Take another view that helps to make up
the composite picture:

A generator is gone. It will be ready
again at any moment. There at the boards
sit the girls waiting, watching, alert. It is
the busy time, but they are helpless. Thirty-
five minutes they sit there, and it seems
hours. The strain is more intense than
when a full board calls for most active ser-
vice. These are the ones who serve when
kept from service, the hardest task some-
times.

Again, a gas main has broken. The in-
sidious poison is penetrating an operating
room. The girls are wondering why it is
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so hard to work; why the numbers are so
blurred; wonder why they seem to rock
in their chairs, and then why they are open-
ing their eyes in the rest room. They
worked till the mind could act no longer;
they fainted at the board.

In the dense smoke and under dripping
ceilings I see girls who calmly serve their
subscribers, who little dream that "Number,
please ?" comes from an operating room
threatened with fire and filled with smoke
from the blazing building next door. They
may be in no danger from fire, but the
smoke becomes so dense that they can hardly
see the numbers. It is only when blinded
eyes and choking throats refuse to serve
longer that they move away from their
places which others stand ready to fill. The
service must never stop. That is the de-
termination of the telephone Company and
likewise of the devoted operator, and she
does not hesitate at suffering to accomplish
that purpose.

And I see them when fire is blazing in
the very room where they work. With
fine self-control they sit at their posts, trust-
ing to the manager and the firemen; their
faces to the board, illuminated now by the
blaze, they calmly make connections while
the crackle of the fire and the confusion of
putting out the blaze added to the stifling
smoke, makes such service the proof of
character strong and faithful.

Finally, when the word is given that the
room must be abandoned, still unafraid they
leave with regret, stopping to put up a last
connection; then forming in line, and care-
fully selecting their way through the con-
fusion of water and wreckage, and through
the crowds that have assembled, they gather
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to await the earliest summons to return to
their posts of duty.

And here and there, everywhere, are girls
who come to their work from homes where
they would often prefer to stay. Here is
a girl whose father is ill; he does not lack
for care, but it would be pleasant to stay at
home. But the force would be short; she
is needed; she sets her mind to her work
and all day faithfully puts her own private
care aside to serve where she is needed.

The street cars are not giving service.
For weeks the cars are held up. The more
extended the lack of city service, the more
essential is the service of the telephone. She
is needed more than ever at her exchange.
She walks miles to get there; she begs rides
on milk wagons; she climbs up into express
wagons; even rides in the police patrol.
Get there she will.

Through blizzards and blinding storms
of wind and rain, she goes, defying nature
itself to keep her away from her place of
duty.

Always willing to meet the demands of
unusual traffic caused by special events, to
work the unusual hours, such as evenings,
Sundays and holidays in order that the public
may have continuous service, could we expect
a catalogued report to describe even in a
general way the qualifications which go
toward making up the telephone operator
as she is today?

This composite picture is a "Telephone
Girl" of character; unselfish, devoted, brave,
resourceful, loyal, ready for emergencies;
trained to be like all other telephone girls,
to be sure, but trained only to bring out the
qualities which prove her to be a noble woman
-the telephone operator as I know her.



In Quest of a Voice
By FLOYD HAMILTON HAZARD

The faint, sweet tones of the voice, which
seemed to reach out to him through the vast-
ness of space-persuasive, yet distant;
clearly distinct, but without volume-had
awakened within him a sense of half-for-
gotten kinship. He was, however, com-
pletely at a loss to account for the insistence
with which his mind dwelt upon them.

Their vague, but compellingly attractive
quality had haunted him for days, con-
tinually suggesting retrospection; pleasant,
though indistinct memories, tinged with
the sadness of irredeemable loss; the joy
of newly aroused hope, and the sorrow of
baffled realization.

Try as he would, there was nothing upon
which to base, definitely, a rational solution
of their power over him, nor was he able to
dismiss a matter which had almost become
an obsession.

It worried him.
The voice was that of a woman-of that

much he was certain-but it was not the
voice of any woman he knew. He had
formed the habit of listening for it daily, in
the hope that some suggestion might be
made which would enable him to discover
the owner, but he had had no success.

Sometimes he failed to hear the voice, and
was annoyed thereat.

He was also greatly annoyed at being
annoyed thereat.

Van Doren was not given to morbidness.
In fact, he was an extremely optimistic and
wide-awake young contractor. But when
the laughing notes of that same voice came
joyfully up the elevator shaft from the car
that had just shot downward past the twen-
ty-third floor, he had felt a momentary quake
of fear that all was not right with him. In-
stantly he had recognized them, but it was
startling, indeed, to hear them this time full,
rich, and distinct.

His expression of surprise, which had al-
most amounted to consternation, changed
to one of alert eagerness, and he sprang to
the grating, to peer down the shaft. The
car was far below, and none of its occupants
was visible. But, though he was disap-
pointed over his failure to see them, there
was much relief expressed in the tone with
which he addressed his friend, Fred Osgood.

"Well! Thank goodness it's a real
voice and belongs to a real person! It
isn't the ice of some spiritual affinity of
mine."

It was considerably past the noon hour
and the two were waiting for the elevator,
on their way to lunch, in the rathskeller
of the building.

"What's the matter with you, Ted?
Aren't you well?" exclaimed Osgood, in
utter astonishment at such an outburst
from his friend, in the midst of what had
been a purely technical conversation. "Of
all the dippy things I ever heard you say,
that's certainly a winning sample."

"Do you mean to say, Fred, that you didn't
hear that girl's laugh?" asked Van Doren,
beseechingly.

"Why, of course I heard it. But what of
it? Heavens and earth, Ted! What's got
into you?"

"I don't quite know. At any rate, I'm
mighty glad to be able to state that I heard
that girl laugh; that it is the same voice I
have heard many times before-under un-
usual. conditions-and that, since you have
also heard it, I am now sure my wheels
haven't been turning around too fast. I
was extremely doubtful about that latter
question, a few moments ago."

"How long have you been interested in
girls' voices, Ted?" asked Osgood, as they
stepped toward the door of a car. "I thought
they had no attraction for you."

"This is the tenth day."
"How very exact you are," said Osgood,

mildly amused. "Why are you so interes-
ted?"

"Don't know much about that part of
it myself," rejoined Van Doren. "How-
ever, I'll tell you what little I do know about
it while we are at lunch."

They found a table for two, in a quiet
corner of the rathskeller, and after their
order had been taken, Osgood leaned eagerly
forward.

"Now, Ted, tell me what this is all about,"
he said. "I'm quite excited about it."

"Well, in the first place, there's nothing
the matter with me, except that, as nearly
as I can judge, I'm in love with a voice-
for keeps-and I can't find the girl who

.11
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belongs to it," announced Van Doren,
despairingly.

His friend stared at him, gravely specu-
lative.

"Then I was right, after all," he said.
"You are crazy."

"Not a bit of it," objected Van Doren.
"There is, however, such a possibility in
the future, unless I succeed in solving the
problem."

"It is a problem, that I'll admit," said his
friend, soberly. "When did you begin to
notice the first symptoms of this, er-a-
this trouble ?"

"Hold hard, old man. .I'm coming to
that part of it," continued Van Doren. "You
know it is our custom to call each other on
the wire about four o'clock every afternoon,
just so as to keep track of ourselves."

"Yes, and we both need it," replied
Osgood, smiling.

"Some time ago, I noticed that whenever
I called your number, I could faintly hear
other voices in conversation. Sometimes
they were almost entirely inaudible and at
other times I could hear whole conversations
distinctly, although, even then, they were
fainter than the faintest whisper.

"In particular, there was several times
a conversation-which I could only hear with
difficulty-between some girl and a man who
was evidently either her husband, or an
old and trusted friend."

"Don't say 'old and trusted friend,' "
interrupted Osgood. "Say `trusted friend.'
We don't want to spoil a possible romance."

"This is no joke, I tell you, Fred. You
keep quiet and listen. Day before yester-
day, not knowing that you were out of
town, I called your office at the usual time.
I was wondering why you did not answer
your telephone, when I heard these two in
conversation again.

"If you remember, it had rained all the
preceding night; and, either for that reason
or for some other which I do not under-
stand, the voices-though still very faint-
were very distinct indeed."

"Didn't you try to make them hear you?"
asked Osgood.

"Yes. I butted right in and attempted
to get their telephone numbers, but it was
of no use. They went on to talk about
other things and evidently couldn't hear a
word I said.

"Since then, I've done everything I can
think of to get some clue as to who they are -
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because the girl's voice seemed familiar-
but so far I've been unsuccessful. I'd even
begun to think it was all my imagination
until today, when I heard her voice in the
elevator that passed us. Never had such
a swift jolt as that in all my shocking life."

"Should think it might have been a bit
surprising," Osgood remarked. "Had you
thought of trying to find her through the
telephone office ?"

"No, I hadn't."
"Say, Ted!" exclaimed his friend. "I

have an idea. You say that it is only when
connected with my line that you hear these
voices ?

"Yes. There's not the slightest hint of
anything of the kind, except under the con-
ditions I have mentioned."

"Then there must be something wrong
with my line," said Osgood triumphantly.
"By finding out what that something is, we
may possibly be able to locate the source
of the voice. It's the most romantic situa-
tion I've ever heard of, since I stopped having
them myself, and I'm going to help you to
solve the puzzle."

"How are you going to do it?" asked Van
Doren, skeptically.

"We'll go and see my friend Treadworth.
He's in the telephone business. Has charge
of one of the downtown exchanges, I be-
lieve. Now that I come to think of it, my
own line connects to the exchange he is in.
At any rate, he'll help us out if he can."

"Fine!" exclaimed Van Doren. "Any-
thing is better than suspense and this feeling
of utter helplessness. When can you go?"

" Just as soon as we are through with
our luncheon. I've an hour or two to spare
if necessary."

Van Doren and Osgood had been close
friends ever since their first year at college.
Circumstances had permitted the continu-
ance of this friendship-with brief inter-
missions-after ' their graduation; and, al-
though Ted was an engineering contractor,
and his chum a lawyer, they had many in-
terests in common and sought each other's
society whenever possible.

Leaving the restaurant, which was near
the post office, they walked briskly along
Broadway, discussing the possibilities and
probabilities of the case all the way to their
destination.

They were about to enter one of the ele-
vators in the telephone exchange building,
when Osgood laid a restraining hand on
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Ted's arm, and turned toward a man who
had just come down the stairs.

"Hello there, Treadworth," he called,
drawing Van Doren along with him and
walking up to his friend. "I want you to
meet my old chum Ted Van Doren. We've
dropped in to see you on some very important
private business," he added, as the two
shook hands, "but we can just as well talk
it over and be sociable at the same time.
Let's step across to Black's. You're in no
hurry, are you ?"

"Never was in a hurry but once in my
life," replied Treadworth, laughingly. "That
was when I was a boy, and fell out of a
cherry -tree."

After the three were comfortably seated
in the cafe and had lighted their cigars,
Osgood proceeded to tell Treadworth the
salient points of the problem which he and
Ted were trying to solve.

"You see, Joe," he said, "it's not so much
that there is evidently something wrong with
my line-because it doesn't seem to interfere
in the least with my service-but it's quite
important that we locate the two people of
whom I speak. Do you think we 'can do
this by locating the telephonic trouble?"

"It's your only hope, as far as I can see,"
answered Treadworth.

"It's rather difficult, because it is evi-
dently not a direct crossing of the wires. If
that had been the case, these people could
probably have heard you, Mr. Van Doren,
and you could have possibly persuaded
them to give you the numbers of their tele-
phones. That's all we need for your pur-
poses. If I can find out what their numbers
are, I can easily give you the names and
addresses of the people who have the tele-
phones; and, after that, the rest ought to be
a perfectly easy matter."

"But I could hear them so distinctly that
last time," said Van Doren. "It seems
strange that neither of them could hear
me."

"Can't help that," replied Treadworth.
"There's no limit to the impossible things
that can happen in this business-and which
do happen, every day. It's positively
weird."

"What do you think is the cause in this
case?" asked Osgood.

"Well, I think that probably it is a case
of cross -talk, caused either by induction or
by some slight grounding of your wire and
one of their's. It might be a direct cross of

very high resistance, but I am inclined to
doubt it."

"Whew!" exclaimed Van Doren. "Is it
as bad as all that?"

Treadworth laughed.
"Can you do anything for us in regard to

locating the difficulty and by so doing get
the addresses, do you think?" questioned
Ted, with evident anxiety.

"Yes, I think I can," answered Tread -

worth, pulling on his gloves. "I'll drop into
the office after five o'clock and make some
tests. Just now I've got to go up town. I
can get a better line on the electrical condi-
tions after business hours, when the lines
are pretty quiet. I'll also do some testing
through the day, tomorrow. If you will
come to my office about fifteen minutes.be-
fore the time you have usually heard these
people talking, we may be able to get some
results."

"I'm sure I don't know how to thank you
for your interest," said Van Doren, sincerely,
as he and Osgood parted from Treadworth.

"Oh, that's all right," he rejoined, as he
bid them goodbye. "I have a personal
interest in the matter myself. The techni-
cal side appeals to me."

As Osgood had a dinner engagement,
Ted announced that he was going up to the
club.

"Guess I'll eat there and then get one of
the fellows to go to the theatre with me," he
explained, as their ways divided. " Got to
do something to occupy my mind, until I
get this matter settled-one way or the
other."

"Best thing you could do, by all odds,"
said Osgood as he prepared to swing aboard
a surface car. "Now, don't fail to let me
know tomorrow in case you discover any-
thing. So long."

Van Doren spent a feverish evening, and
his dreams that night were a tangled maze of
twisted wires, telephones, and imaginary
young ladies with real voices.

When it came time for him to go and see
Treadworth, the next day, he was forced
to acknowledge to himself that he had prac-
tically accomplished no work at all; and
he was glad indeed to get away from busi-
ness until he could better control himself.

Entering Tresdworth's office, he found
that individual seated at the left end of a
long, bureau -like desk, and entirely too busy
to do more than to nod to him and to motion
him to a seat.



. __..+WkA-f N4Q If..frbws...

POPULAR ELECTP ICITY 677

It was the first time that Ted had ever
been in the testing room of a big telephone
exchange and he noted at once, with in-
terested surprise, its tense atmosphere.
Treadworth, and the assistant at his right,
wore receivers which were clasped to their
heads, so that their hands were free.

The portion of the big desk which cor-
responded to the upright, mirror part of a
bureau, was filled with a multitude of small
electrical signals and with a number of
electrical testing instruments.

Each man had a separate set of apparatus
and was busily engaged in manipulating
small switches, reading the indicators on the

EACH WAS BUSILY ENGAGED IN

various instruments, noting the results on
the records, ' and talking, talking, talking
incessantly-apparently each to himself.

He felt awed by their complete concentra-
tion of effort and their nonchalant handling
of unseen forces.

His eyes wandered to the racks, with
their maze of wires. He noted the humming
of the dynamo, the shouting of the orders
across the room, and the quick response
of the men who executed them.

All this found him at a loss for a basis
of comparison.

About the only thing he could recall hav-
ing seen that was in any way similar, was
the controlled excitement prevailing in the
editorial rooms of some great newspaper,
during the period immediately preceding
the time for going to press.

"Good heavens, Mr. Treadworth," he
exclaimed, as Treadworth arose from his
chair and came over to greet him, "You
don't have to drive like this all the time, do
you?"

"Yes, pretty nearly. There's seldom any
let up. When there is a lull, something is
sure to happen to make up for it. It's these
emergency conditions and the consequent
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MANIPULATING SMALL SWITCHES

irregular hours due to extra work and to
night work that's killing, however. We soon
get used to the ordinary work, such as you
see, and live on the excitement of it, to a
large extent."

"I'd lose my wits inside of a week,"
asserted Van Doren, with firm conviction.
"But-any results in the detective line?"

"Reporting progress, I'm glad to say,"
rejoined Treadworth, as he began picking
out some cards from the record case. "There's
a slight leak to ground on Osgood's wire, and
I've located it in the big switchboard."
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He handed over to Ted the cards he had
been sorting out.

"Those represent the eight lines which
are adjacent to Fred's line in the multiple
of the switchboard," he said. "Look them
over and see if you recognize any of the
names or addresses."

Van Doren shook his head sadly as he
rapidly glanced them over.

"No clue here," he said with regret.
"None of these names are familiar to
me."

"Hold on a minute," he added. " 'The
Southern Construction Company, Earl Court
Building.' Why, that's the building Osgood
and I were in yesterday. I heard the voice
of one of the people I am trying to find, in
a passing elevator, but could not see who it
was."

"It wasn't a woman's voice, was it?"
inquired Treadworth, mischievously.

"Well, yes. It was," Van Doren replied,
reddening.

" Oh," said Treadworth, but his tone gave
evidence of considerable comprehension.

"Do your tests show that this line is the
one which is interfering with Osgood's,"
asked Ted, ignoring the impeachment.

"Well, I'm in doubt about it. Several of
the other adjacent lines show almost the
same amount of leak. I'd like to have you
listen for a while on Fred's line. It will help
to make sure."

"Only provided that you'll guarantee not
to make a telephone man of me," said Van
Doren, with a shrug. "That sample of
your duties which I have just witnessed
rather frightened me."

`:All right," laughed Treadworth. "I
promise." ...

They entered the switch -room and stopped
before a position of the switchboard that
had just been vacated by the operator.
Treadworth handed his visitor a telephone
receiver attached to which was a flexible,
green -braided cord, that terminated in a
metal plug of peculiar design.

"What's it for?" asked Ted, accepting it
doubtfully.

"Put it on your head and I'll show you."
Ted adjusted the receiver and looked at

Treadworth expectantly.
"Now," explained his instructor. "All

these holes in the upper portion of the switch-
board, furnish points of connection to the
various lines in this exchange. We call
them 'jacks' and the whole collection of

jacks we call the `multiple' of the switch-
board, because they furnish a multiple num-
ber of points of connection to each of all the
lines we have. The plags at the ends of the
flexible cords you see the operators using,
connect to other wires, and as each operator
has in front of her at least one of the jacks
on any given line, she can connect any line
with any other line, by inserting the plugs of
her cords in the proper jacks."

"Very interesting," said Ted, "but what
am I to do with this thing?" indicating the
plug which dangled from his head -re-
ceiver.

"I'll show you," replied Treadworth.
"Here is the jack which connects with
Osgood's line. Immediately below it is
the jack which connects with the line of
The Southern Construction Company. Put
the plug which is attached to the cord of
your head -receiver into the jack on Osgood's
line. Now, if those people you are after
talk to each other, you will be able to hear
them just as if you were at your own tele-
phone-except that you will probably hear
them more distinctly. If you do hear them,
remove the plug at once, and insert it in the
jack below. In case we are right in our
opinion that the two lines are crossed, you
will then hear the same conversation be-
tween these people just as plainly as they
themselves can hear it. You see, both lines
are slightly grounded by some moisture and
the current leaks from one to the other
through the insulation."

"Proof positive, eh?" said Van Doren,
admiringly. "They ought to be talking right
now, unless this is one of their off days."

He listened intently for a moment or two,
and then, with a sudden movement, changed
the plug to the jack below.

"Right oh!" he exclaimed. "That's the
line. Treadworth, you're a wonder! The
conversation was too brief to get much real
information, but I've the satisfaction of
knowing that I'm on the right track, thanks
to you. What she said was, 'Is that you,
Will?' and then asked at what time they
were to dine. He answered, 'At seven
o'clock.' "

"Sure it was the same person?" asked
Treadworth.

"I'm certain of it."
"What will you do now?" asked Tread -

worth, as they returned to his office.
"I'm going over to see Osgood and make

up some excuse to call at the office of The
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Southern Construction Company. As a
lawyer, he'll be better able to invent one
than I."

Treadworth laughed at the sally, as the
two shook hands in parting, and made light
of Van Doren's assurances of the deepness
of his obligation to him for such quick and
valuable assistance.

"I'm grateful to you," he said. "You've
put me wise to a trouble which I can now
clear before a formal complaint is made by
the subscribers whose lines are affected.
Goodbye. I wish you luck."

Van Doren found Osgood preparing to
close his office for the day, and briefly stated
his mission.

"I want you to come up with me to see
those people," he said.

"But I don't know any firm by that name,
Ted," replied his friend.

"No more do I. I'm just taking a blind
chance that something will develop. We'll
think up our excuse for calling, on the way.
It's getting late and we'll have to hustle
or they'll be closed up."

"We can drop in on them, I suppose, and
go from there to the club for dinner," said
Osgood, doubtfully. "I don't see what
you'll gain by it, though," he added. "You,
a stranger, can't cross-examine their entire
force in order to find out who it is that has
a seven o'clock dinner engagement."

"That's true enough," replied Ted, with
some impatience. "But I can look around,
can't I, and read the names of the firm's
managers on the office doors, and all that
sort of thing?"

"Well, there's one- chance in a million
that you may in that way get some definite
information. However, we can at least find
out who runs the concern. What'll you say?
Ask about engineering supplies or contracts?
Perhaps that would be as good an excuse
as any."

"Of course it would, but somehow I
hadn't thought of it," Ted agreed as they
neared their destination.

It was a quarter past five o'clock when
Van Doren and Osgood arrived at the en-
trance to the offices of The Southern Con-
struction Company.

They feared they were too late, but as
Van Doren reached to open the door, it
swung inward and a stockily built young man
stepped hurriedly out and almost into his
arms.

(To he concluded.)

What Voltage Causes Death?

At a recent meeting of the British Medical
Association Dr. S. Jellinek, of Vienna, read
a paper on "Disorders and Death Following
Electric Shock," He stated that, while in
some cases fatal accidents had been brought
about by shocks at too volts, in other cases,
in which the voltage had been i,000, and even
ro,000, recovery had ensued. In order to
understand a matter so seemingly inconsis-
tent, the doctor stated, it should be kept in
mind that the danger of an electric current
depended on circumstances which might be
placed in the following two categories: r. The
external: (a) voltage, (b) amperage, (c)
number of poles, (d) the time limit of contact,
and (e) the kind of current (A. C. or D. C.).
The continuous current appeared to be more
dangerous than the alternating. 2. The
individual: (a) the resistance of skin and
body, (b) the path of the current through the
body, or over the surface of the skin, and (c)
the condition of mind and body. The
speaker stated that electric lesions were
painless. With regard to the mechanism of
death by electricity there was no definite
scheme or model. In most cases it seemed
like suspended animation. It is an inter-
esting fact that there was between electric
shock and death an interim of a few seconds
in which the stricken person appeared to be
quite in a normal state. By experiments on
dogs in the physiological institute of Prof.
von Tschermak it had been discovered that
the irritability of the brain, which had sub-
sided immediately after a shock, had a few
seconds later become re-established, and
everything then depended upon whether the
action of the heart would be continued or not.
As there were sometimes hemorrhages of the
brain, and as the pressure of the cerebro-
spinal liquid was increased, it was necessary
and important in cases of first aid to lay the
patient with the head elevated.

Largest Induction Coil

The largest induction coil, hitherto the
famous Spottiswoode, is now stated to be a
German coil which gives a 50 -inch spark,
requiring 3o amperes at r to volts. The iron
core is 8o inches long. The primary coil con-
sists of six layers of copper tape, making
altogether 792 turns, and the secondary coil
contains roo miles of copper wire about
one -hundredth of an inch in thickness.



The Making of Near Diamonds
By GEORGE F. WORTS

Eighteen years ago a chemist while ex-
perimenting with an electric current, dis-
covered carborundum. He had a small
bowl, such as plumbers use, and into this
placed some crushed coke and clay. Into
the mixture he thrust carbon electrodes con-
nected to a dynamo. The heat generated
by the resistance of the mass, melted the
ingredients in the bowl, and when one of the
carbons was withdrawn, the trained eye of

pocket and went to New York. Realizing
the possibilities of his new invention as a
substitute for diamond dust for jewel
polishing, he interviewed several diamond
experts, who were so impressed with the
qualities of his product that he immediately
secured an order. The price paid was 4o
cents a carat or $88o a pound or nearly two
million dollars a ton. However, the order
was only for a few carats.

CARBORUNDUM FURNACE BEFORE BURNING

the chemist detected some minute crystals
adhering to it. These tiny jewel-like bits
were found to be most gorgeous in coloring
and amazingly hard and sharp. The chemist
at once thought he had made possible the
dream of the alchemists-a man-made
diamond. A few simple tests, however, dis-
pelled this theory, but the fact remained that
these crystals had wonderful abrasive proper-
ties that made them second only to the dia-
mond in hardness and sharpness.

Edward Goodrich Acheson, the inventor,
experimented again and managed to collect
enough of the crystals to fill a small vial.
This tiny vessel, holding the world's entire
supply of carborundum, he tucked into his

Other industries soon commenced to ap-
preciate the worth of this new abrasive and
as the demand increased, the output likewise
grew and the price was lowered. Car-
borundum, today, sells for about to cents
a pound in grain form. About ro,000,000
pounds of carborundum are manufactured
annually.

The process of manufacture is practically
the same as it was in the beginning, excepting
that everything is done on a greatly enlarged
scale by wonderfully improved methods.

Carborundum is a trade name given to
carbide of silicon, and carbide of silicon is
a chemical combination of carbon and
silicon. The chemical transformation is

V:.
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brought about in a most interesting way.
The element carbon is supplied by crushed
coke and the element silicon, by sand. Ac-
cordingly, these two materials are mixed
in a certain proportion and packed around
a core in the electric furnace. The mixture
is made porous, as a preventative of gas
formation and explosion, by the addition
of a small quantity of sawdust. The car-
borundum furnace is rectangular in shape,
measuring about 5o feet long, seven feet
wide and six feet high and built of fire brick.
At each end of the furnace is a group of
cables about two inches in diameter to carry
the large amount of current required to make
carborundum. The cables are connected
to large carbon rods or electrodes. The

would readily vaporize steel, granite and
marble, and in it the most refractory materials
would burn like so much tallow. It is so
hot that it is believed that if a person were
to look into the heart of a burning furnace
he would be instantly rendered blind. In-
cidentally, enough electric power is con-
sumed in a carborundum furnace to carry
the Lusitania half way across the Atlantic
Ocean or an electric express train from
Buffalo to Salt Lake City.

This, then, is the inferno in which car-
borundum crystals are created. At the
end of the required period, the outer crust
is removed and beneath are the carborun-
ddm masses that rival the radiance of
precious gems. New purples, new greens

CARBORUNDUM FURNACE DURING OPERATION

mixture of coke and sand being filled in
the furnace bed, the current is turned on at
about 25o volts and 6,000 amperes. As the
temperature of the mass rises, less voltage
is needed and it is decreased to 16o, but the
amperage is raised to 9,40o. Thus the
actual consumption in kilowatts is prac-
tically always the same.

The current supply is regulated by auto -
transformers. Thirty-six hours are required
for the crystals to form. The amount of
heat developed in a furnace of this type is
terrific and though never accurately measured
it is estimated at about 7,000° F. This

and golden tints are discovered in every
lump, colors which an artist would despair
of truthfully reproducing. These crystal
masses are taken from the furnaces and
crushed into tiny, individual crystals or
grains under large steel grinders. The grains
thus obtained are carefully washed, then
dried in rotary driers and sent to the sifting
room. Much after the manner in which
flour is bolted are the grains sieved through
silk screens into sizes corresponding to
emery. The graded grains or powders are
then mixed with bonding materials and
fashioned into grinding wheels. The grind-
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ing wh eels are made in molds which are placed
in hydraulic presses. The shapes are then
placed in kilns and vitrified at a heat of
about 2,50o° F., after which they are re-
moved, trued, tested and shipped.

The testing of the wheels is a very in-
teresting proceeding. The finished wheels

terial to be ground becomes so great
that something has to give away the car-
borundum does not wear down to a smooth
surface as does emery, but the grains split and
break, thus presenting fresh cutting edges.

A microscopic examination of the metal
removed by emery grinding shows little

CARBORUNDUM FURNACE AFTER BURNING, SHOWING CRYSTAL MASSES

are fastened upon a shaft and boxed in and
then revolved at a speed 7o per cent
greater than they would be run under ordi-
nary shop conditions. If the wheels are
faulty they will break. Very seldom, how-
ever, do they fail to survive the test. The
testers are required to sign affidavits speci-
fying which wheels
they test, the speed
and minute details.
This absolutely in-
sures the user from
danger from "ex-
ploding" wheels.

The abrasive su-
periority of carbo -
rundum over emery
is this: where
emery grinds, car-
borundum cuts. It
is intensely hard
and brittle, not
tough. When the
pressure of the ma - A CORNER OF THE TRANSFORMER ROOM

globules which have been rubbed off and
melted by frictional heat. A similar ex-
amination of the metal removed by car-
borundum shows little shavings like those
removed in turning a locomotive tire.

Throughout the entire process of making
carborundum, after the crystals have once

been formed, they
forever remain in
a crystalline form.
From the coarsest
grinding stone to
the finest jewel pol-
ishing powder that
will remain afloat
in water a space of
6o seconds, the
grains are always
crystalline.

Though c ar b o-
rundum proved
very satisfactory as
an abrasive mate-
rial fir cutting
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TESTING THE WHEELS

marble, grinding cast iron, tool grinding and
sharpening, and in fact in almost every
branch of work where abrasives are used,
when it came to doing certain kinds of steel
grinding it was not satisfactory to certain
abrasive users. The Carborundum Com-
pany's metallurgical experts, as a result,
have produced an entirely new abrasive
called aloxite. The details of the manu-
facture of aloxite are kept secret. It con-
sists principally of fused alumina and is

CRUSHING MACHINE FOR GRINDING UP
THE CRYSTALS

made in a furnace of the arc type. This
furnace differs from that in which carbo-
rundum is made, inasmuch as the heat of
the former is caused by an electric arc,
while that of the latter is caused by the
resistance of the core and is called therefore
a resistance furnace. Aloxite is manufactured
from aluminous material and has a hard,
tough crystal.

The Carborundum Company also manu-
factures silicon metal. It has been found
that the introduction of silicon metal instead
of ferro -silicon into steel, has had a three-
fold benefit, as the silicon metal combines
the three qualities: purity, economy, and
great deoxidizing power. The introduction
of the silicon metal into the casting
means the entrance of but a fraction of the

A CORNER OF THE KILN ROOM

percentage of impurities that are found in
the low grade of ferro-silicons; its use means
practical foundry economy, as the action
of the pure silicon is quicker and more pro-
nounced and its wonderful deoxidizing
qualities give better and denser castings.
A typical analysis of the go -per -cent grade
of their silicon metal is as follows:

Silicon go.6o
Iron 6.70

Manganese .o8
Aluminum 2.35
Phosphorus .02

Carbon.. .22

Sulphur... .00



684 POPULAR ELECTRICITY

Ferro -silicon ranks very low in silicon,
at times being below the 50 -percent
grade.

When the Carborundum Company under-
took to make silicon for commercial pur-
poses it was being sold for about $4.00 a
pound. By careful study they have reduced
its cost in the higher grades to about $140
per gross ton. With the perfection of the
details of its manufacture and the inevitable
increase in the demand for the product, this
price will be materially lessened.

The electric furnace in which silicon is
made is somewhat similar to the aloxite
furnace. It is of the arc type, a square
structure lined with carbon and from the
top two carbon rods or electrodes are
suspended. These rods connected to heavy
wires or copper bar conductors send the tre-
mendous heat -producing energy surging into
the body of the furnace.

Into the mouth of the big furnace the mix-
ture of crude materials is placed and the
power turned on. A terrific arc forms be-
tween the two electrodes and drives a 3,000°
F., "U" -shaped flame into the mass. At

this heat the mixture is reduced to molten
silicon and drawn off, not unlike slag from
a smelter. For three hours 1,2oo horse-
power of electrical energy is consumed, re-
ducing 25,00o pounds of crude materials
to 8,000 pounds of silicon metal.

About the top of the furnace is built a
wooden platform from which the men
shovel the crude materials into the opening.
The glare from the arc is so blinding that
the men are compelled to wear smoked
glasses in order to work in this posi-
tion with any degree of safety to the
eyes.

At the end of the required period the work-
men climb down and prepare to tap the
furnace. In its side is a glowing, red open-
ing into which the workmen thrust a long
rod, and instantly, amid a shower of sparks,
the thick, lurid stream flows out into a small,
clay -lined ingot buggy. This thick, lurid
stream is the molten silicon metal. It is
allowed to cool and then broken into lumps
for convenience in handling by the steel
makers or foundry men.

The amount of electric current consumed
by the Carborundum works would keep a
large -sized city constantly supplied with
light and power. The current is delivered
from the great plant of the Niagara Falls
Power Company.

Making a Magnet Talk
By Robert Grimshaw

The phenomenon of the "speaking arc,"
in which the carbons of an electric arc lamp
can be made to reproduce the human voice,
is now fairly well understood. In line with
the speaking arc Herr Emil Kosack of
Magdeburg, Germany, has made some
interesting experiments by which magnets
have been made to reproduce speech and
musical sounds, and in a different manner
from the ordinary telephone. A descrip-
tion of his work appeared in Die Welt der
Teknik and is of considerable interest.

Kosack did not confine himself to re-
searches with magnetic circuits, but made
experiments with bar magnets, and was able
to get therefrom quite good reproductions
of speech.

In one form of his apparatus an iron core
is provided with two coils, one of which is
connected with an electrical source and the
other with the circuit of a microphone and
battery. Fig. r shows this arrangement,
the coil which is connected with the micro-
phone being plainly seen. Further, Kosack
showed that even when the electromagnet
is unexcited, a telephonic reproduction is
possible. The very weak results in this
case may be strengthened by laying on the
end of the bar magnet a plate of sheet iron
or other material. This plate then takes
part in the vibrations. In this way any piece
of iron or steel may be made to reproduce
melodies. This arrangement is illustra-
ted in Fig. 2, in which there is shown a core
with a coil connected to the microphone,
and a reinforcing or resonance plate.

Kosack also noted the interesting fact
that the coil which is in connection with the
microphone circuit is influenced by the
microphone currents even when the iron core
is not present, so that melodies may be re-
produced thereby with great clearness. But
the volume of sound is naturally much less,
so that the hearer must hold the apparatus
close to the ear, as shown in Fig. 4.

By using iron wire instead of copper a
better result may be obtained. The, vibra-
tions caused in the coil are supposed to be
derived from an electrodynamic effect be-
tween the separate turns of the bobbin,
although there is reason to believe that
molecular action in the interior of the wire
playa a role. In any case the vibrations be-
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tween the separate turns are so slight that
a bobbin bedded in a pitch -like material
gave just as good tones as one which was
not similarly bedded. Here, also, the effect
is considerably increased by the use of a
plate -like object as reinforcer. As even
quite thick plates may be used, there is
evidently no membrane -like effect as in the
telephone.

The remarkable increase in the loudness
of the tones may be ascribed to the fact that
by reason of the increase in the surface of the
plate, the diameter of the
vibrating air column is also
increased.

Making use of these dis-
coveries, Kosack has been
able to construct a telephone
receiver without iron and
of remarkable simplicity. This
receiver consists essentially of
a wire coil wound either free
or on a spool, and mechani-
cally connected to a plate
which may
be extended s-..
to a funnel.
The tones
are thereby
given with
extraordi-
nary clear-
ness and dis-
tinctness.
Switching in
an induc-
tion coil be-
tween the
telephone
and the mi-
crophone makes no difference
in the excellent operation of
the device. As this telephone
may be constructed without
any iron at all, it may be
used where iron would be
attacked by acid vapors. Fig. 4 shows
the new receiver in use.

While the well-known Bell telephone, the
simplicity of which is proverbial,contains
three more essential parts than the Kosack
apparatus, (a magnet, a wire coil and an
iron membrane) and the Peukert apparatus
consists of two parts (a magnet and a coil)
the above described Kosack receiver con-
sists, aside from the necessary resonance
plate, of only a coil.

Fig. 3. Receiver
constructed
without iron

Fig. 2.

Looking Through Metals

Very thin films of some metals become
transparent at heats not nearly sufficient to
melt them. For instance, if we take a sheet
of gold leaf somewhat thinner than the
paper on which this is printed and heat it by
an electrical current to temperature of about
2,400° Fahrenheit, it will become as trans-
lucent as a pane of green colored glass. If
carefully kept away from drafts, very much
finer sheets of gold leaf can thus be heated

by clamping them on frames
of marble or slate and ap-
plying the current through
the metal strips which clamp

\each end of the sheet. When
this is done with gold leaf of
about one hundredth the
thickness of this paper and
the current is gradually in-
creased until the temperature
reaches 3,000° Fahrenheit,
the leaf becomes not only

translucent
but also
transparent,
so that it
is actually
possible t o

Fig. 4. Reproduces
melodies clearly

Plate of iron made
to vibrate

see through
it. For ap-
parently the
same rea-
son silver
foil, which
only re -
q u i r e s
2,250° t o
make it

clearly transparent shows a
bluish -violet tint. Copper foil
has also been made trans-
parent in this way but remains
so only for a short time as it
combines with the oxygen of

the air when thus heated and the resulting
compound is not transparent.

In planning to keep in touch with his crew
even when zo or 25 miles from the same
during his coming antarctic expedition,
Capt. Scott is taking with him a telephone
outfit including a supply of aluminum wire
but no insulators. The wire will simply be
laid over the ice and snow which are dry
enough to give the needed insulation.



Making and Testing Telephone Cable
B3 WALDON FAWCETT

Of all the industrial activities identified
with the electrical field, the one to which,
considering its importance, the least thought
is usually given, is that which embraces
the manufacture of telephone cable. And
yet this class of cable, in its present highly
perfected form, has not only been essential

one individual in the same degree that per-
sonal achievement has been recognized in
the case of certain other electrical essentials.
The idea of the underground telephone
cable seems to have had its inception in
Philadelphia in 1881, but one of the very
first of the experimental cables was tried
out in Boston. This was simplicity itself,
consisting merely of two parallel rubber-
covered wires. However, it was speedily
demonstrated that this form of construction
gave such large electrostatic capacity and
self-induction that one mile was the limit
of a telephone connection.

Experiment for improvement began at
once and the self-induction was reduced by

FIG. I. CORE MAKING MAIHINE

to the development and extension of the
modern telephone system but the industry
in sheer point of magnitude of output is
one of the most important in the whole
electrical field. Incidentally it is gratifying
to the patriotic pride of Americans that in
this, alike to most other sections of the
telephone realm, almost every important
step in the evolution of the product has
been attributable to Yankee ingenuity and
skill and the manufacturing processes now
employed in our up-to-date cable manufac-
tories are accounted distinctly in advance
of prevailing practice abroad.

The credit for evolving telephone cable,
as we know it today, does not belong to any

twisting the wires together-an expedient
which increased the usefulness of the cable.
However, the electro -static capacity was
still so high that only a very limited amount
of this type of cable ever found its way into
use.

Obviously the root of the trouble was
to be found in the high electrostatic capacity
of the insulating medium and therefore there
ensued an earnest quest for an insulating
material that would give a low electrostatic
capacity. It was only after a long interval
of random experimenting that Mr. W. D.
Sargent of Brooklyn finally gave the in-
vestigators the right trail by his experiments
with dry paper.
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FIG. 2. TESTING CABLE CORES

Soon after this Mr. T. D. Lockwood dis-
covered that the low capacity depended not
upon the insulating medium but upon the
dry air included in the loosely wound paper,
but even then it became necessary to find
some cheap and effective means for pro-
tecting the dry paper insulated wires from
moisture and mechanical injury. The credit
for the solution of this latter problem seems
to belong to Mr. W. R. Patterson who not
only evolved the first device for sheathing
the cable in lead but also invented the hy-
draulic press which is, to this day, depended
upon for this portion of the work in all large
factories.

As the development of the standard type
of telephone cable has progressed it has
been found necessary to exercise more and
more care as to the quality of the raw
materials entering into the manufacture
and upon which the life and usefulness of the
cable is so largely dependent. Especially
is this true in the case of bare copper wire
which must not only be of high quality but
must be handled with extreme care to avoid
injury, a slight abrasion upon the surface
of the wire being sufficient materially to
decrease its strength at the point affected.
The result of these exigencies is that in
every cable manufactory there are regularly
employed chemical and electrical experts.
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FIG. 3. FILLING ONE OF THE DRYING
OVENS WITH CABLE



tors. Three or four
different standard
sizes of copper wire
are commonly used
in cable manufacture
and this wire which
is pure, bright, an-
nealed copper, with
a conductivity of at
least 98 per cent of
that of pure sof t -
drawn copper, is fed
from coils into hori-
z o n t al machines.
Special unreeling
drums are employed
and the wire upon
leaving these passes
through two heads set
in line and revolving
in opposite directions.
Each of the heads
winds one wrap of
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FIG. 4. FINISHED CABLE COMING OUT OF THE LEAD PRESSES. THE LEAD JACKET
IS SMOOTH AND CYLINDRICAL, WITHOUT A SEAM

In the actual manufacture of telephone paper spirally on the wire, thus producing
cable the first operation is the insulating a double wind of paper so arranged that at
of the single conduc- every point four

thicknesses of paper
intervene between the
wire and the outside
of the insulation.
The delicate part of
this operation lies in
the joining of the
wires. This is done
by experienced bra-
ziers who employ
pure silver solder,
thus insuring a joint
that has a lower re-
sistance and also a
greater breaking
strength than the
wire itself.

In the process of
insulating the wire as
above described the
machines are so ar-
ranged that one-half
of the wire received

FIG. 5. TESTING NEW -MADE CABLE -IN
THE LABORATORY
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FIG. 6. TESTING CABLE. THESE MEN MAKE THE CONNECTIONS AT THE
ENDS OF THE STRANDS

two wrappings of gray paper while the other
half of the wire is wrapped in paper of a red
hue. This distinctive color scheme is of
advantage in the next operation which has
as its object the twisting together of the two
wires to form a pair. The wires after being
twisted go to the core machine where they
are "laid up" in the form of a cable core, as
shown in Fig. i. The core machines con-
sist of series of drums on the periphery of
which are spindles to receive the spools of
twisted wires. The pair of wires on each
drum are led through a mouthpiece in the
forward end of the drum and thence into
the rear of the drum immediately preceding
it, the operation being repeated through
the entire series of drums. The drums
revolve simultaneously but in opposite direc-
tions-that is, alternate drums revolve in
one direction, and intermediate ones in the
other direction.

Inasmuch as each drum places one layer
of pairs of wire on the cable, it results in
the assembly at the end of the last drum of
a cable core which has alternate layers
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of the conductors put on in the one direc-
tion and intermediate layers in the opposite
direction. This construction gives the de-
sired non -inductive core and after the final
layer of wires is in place the whole core is
wrapped with one thickness of heavy manila
paper which not only insures high insula-
tion between the core and the sheath in
which it will later be enclosed, but also
affords some protection from mechanical
injury.

Before this portion of the work is pro-
nounced complete the cable core is thorough-
ly tested for "opens" and "crosses." This
is done through the instrumentality of a
telephone head receiver and two dry cells.
Every individual wire is tested as shown in
Fig. 2 and steps are at once taken to remedy
and repair any flaws disclosed by these elec-
trical tests.

The next step in manufacture is the drying
of the core-a very delicate operation, re-
quiring the constant supervision, day and
night, of an experienced man. Indeed, this
might be denominated the most critical proc-
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ess in the manufacture of cable, since both
high insulation and low capacity in the
finished cable are dependent upon it. The
drying is done in the large ovens shown in
Fig. 3, each of the iron chambers of which
is capable of holding thousands of feet of
cable core. After the heavy iron door of
one of these ovens has been closed on a
quantity of cable core the temperature of
the chamber is raised by the manipulation
of outside steam valves. When the core
is deemed to be sufficiently hot a vacuum
pump is started and the air and moisture
pumped out of the chamber. Pumping
continues until the
core is perfectly dry,
after which the vacu-
um is broken by the -
admission of dry air
which is absorbed by
the cable core.

Now comes the en-
casing of the core in
its lead sheath, oné
of the most important
of all the processes
and one that is espe-
cially interesting be-
cause of its depen-
dence for success up
on a peculiar physi-
cal property of lead-
namely its ability
when highly heated
to assume a 'plastic
state if subjected to
enormous pressure
and to become solid
again as soon as the
pressure is removed.
On this principle
melted lead is placed
in the cylinder of a
machine shown in the back -ground of
Fig. 4, known as a lead press and
when it has cooled to 75° or ioo° F.
below the melting point, is put under pres-
sure and forced around the cable core which
is fed into the press as needed. As the cable
core emerges into the open air with its
plastic coating the lead quickly assumes a
solid state and thus there is provided a
continuous sheath around the cable.

The cable as it comes from the lead
presses is wound direct on the large wooden
reels on which in due course it will reach
the "ultimate consumer." First, however.

FIG. 7. SEALING UP THE END OF A
TELEPHONE CABLE

it must be allowed to cool to about 6o de-
grees and then pass muster in a final in-
spection consisting of tests for insulation
and capacity by means of highly sensitive
reflecting galvanometers in the laboratory
shown in Fig. 5. These instruments which
are brought into play in turn upon each
individual wire in the cable under inspec-
tion, are located in a room carefully shielded
from vibration. The connections for the
various sets of instruments are made as shown
in Fig. 6 by men stationed outside the room
where the testing is done and all communi-
cation between these men and the men in

charge of the instru-
ments inside must be
carried on by means
of telephones and
telegraph sounders.
The outcome of the
test of each cable is
determined, of course,
by comparing the.de-
flection of the cable
under examination
with that obtained
from a known and
certified standard.

This brings us
practically to the end
of the evolution of a
telephone cable. It
only remains after the
cable has been tested
and passed its final
inspection, to cut off
the test end, which to
the amount of two
feet has been al-
lowed on each length
of cable when the
core was made to
allow for the practical

demonstration at the factory. The ends
are then sealed as in Fig. 7 with solder and
bound securely to the sides of the reel with
wire. It has been found that this precaution
is essential, lest loose ends play havoc
during shipment.

Finally the lags are bound securely with
layers of twisted iron wire that completely
encircle the reel along its ends and there-
upon the reel, resplendent in its new ship-
ping tag, is ready to be rolled into a
waiting railroad car enroute to an under-
ground resting place in any city in the
country.



Electric Block Signaling
By SIMON DEUTSCH, E. E.

PART I.

How many of you
who have traveled on
trains, or walked along
railroad tracks, and
noticed the signal
blades and lights bob-
bing up and down,
know how these vari-
ous forms of signals
operate, and what the
different colored
lights and positions
of the blades mean,
and what an impor-
tant part these same
signals play in safe-
guarding your life and
the lives of others ?

But very few, is the answer, even among
those electrically and mechanically inclined.

This may seem strange, especially as the
art of electric signaling is not only intensely
interesting, but is comparatively young,
when compared to the time and development
devoted to other special branches of the
electrical field.

Men in the employ of railroads became
signal experts by necessity, building crude
apparatus in the railroad shops, or con-
tracting with some jobbing shop to make
up the required apparatus from drawings
and explanations furnished.

And so in years both the railroad men and
the builders learned to see and fulfill their
needs, by co-operating with each other, and
today we find the positions of signal en-
gineer, signal supervisor, and signal in-
spector filled by young men who are gradu-
ates from this school of practical experi-
ence and the small shops which started in
so small a way but very few years ago.

Because of this silent though swift de-
velopment all taking place in a little family,
as one might say, but little has been published
as yet on this important subject, even though
at the present time it is fast becoming a
study for the specialist, just as has the
telephone, wireless telegraph, electric light-
ing and other comprehensive branches of
the electrical art.

It is therefore only reasonable to assume
that under these conditions railroad and
signal companies are now looking among
the ranks of the specialist to supply the
demand for these talents, and with such
search is beginning a period of general
enlightenment on this subject.

DEVELOPMENT
The successive stages through which

the art of signaling has been forced by
necessity, and which finally resulted in the
developing to the present efficient stage, the
various systems of electric block signaling,
are most interesting, and should be care-
fully followed.

It can readily be appreciated by the
reader, that if a railroad company operates
only one train a day between two points,
no system of spacing, or giving of train
orders, would be required.

As soon as more trains are put into ser-
vice between these two points, and on the
same stretch of track, a system of spacing
is required to avoid collisions, and sidings
have to be installed, so that meeting points
can be arranged for trains to pass each
other. And if trains run both ways on the
same track, it is necessary to give pro-
tection from head-on collisions by blocking.
In other words, some system must be in-
stalled to tell the engineer of one train that
the other train has the right of way, and
that he must take the siding. This informa-
tion is conveyed and indicated either manu-
ally, half manually and half automatically,
or entirely automatically.

The need of absolutely positive and re-
liable means for safely and economically
handling a great many trains over a given
section of trackway has brought about
remarkable developments, and as is usual,
electricity was turned to for meeting the
requirements.

We all know the important position the
telegraph holds in railroad work, although
even now it is fast being displaced by the
telephone. But long before the telegraph
was even dreamed of, trains were running,
and it was necessary to arrange for the
proper handling of them.
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In England stations communicated with
each other by means of a large ball, raised
and lowered on a high mast, which was
erected at every station having an attendant.
When a train left a station the ball was
raised to the top of the mast and the at-
tendant at the next station, which for con-
venience we will call Station No. 2, could
thereby tell that a train was approaching,
and signal to the 'station the other side of
him, Station No. 3. When the train
reached Station No. 2 and was ready to
leave there, the attendant at that point
would raise the ball to the top of the mast,
and the attendant at the first station, or

Then came the inventing of the telegraph,
which was hailed with joy by railroad mana-
gers, and with it came the establishing of
block stations with telegraph operators in
attendance, the operators communicating
with each other as to the location of trains,
the kind of signal to display, orders for
trainmen as to meeting points, etc. Where
the traffic was heavy, these stations were
placed close to each other, so that trains
could follow each other more closely. This
system of controlling train movements by
telegraphic communication is still in use
on many railroads, especially between points
having but few trains a day. Although this

THE FIRST BLOCK AND SIGNAL SYSTEM AS USED DT ENGLAND

Station No. I, would lower the ball to half
mast. Likewise, when the train was ready
to leave Station No. 3, the ball at Station
No. 2 was lowered to half mast, and the
attendant at Station No. I, seeing this,
would lower the ball at his station to the

ground. Thus we see the first beginning
of the block signaling system.

Of course, no reliability could be placed
on such a system, as too many things could
interfere, such as fog, sickness of attendant,
forgetfulness, etc.; and the system was
therefore acknowledged as unslfe.

system has decided advantages over the
mast and ball system, or for that matter
any system depending entirely on the eye,
it was found that operators grew careless
and that it was necessary to provide some
means to prevent them from letting a train
onto a certain section of track, or block,
as it is called, before finding out whether
or not the block was clear.

The lock and block system, which is a
system requiring the co-operating, at the
same time, of the operators at each end of
a block, before a clear signal indication can
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be displayed, was designed to overcome the
faults of the systems described above. Code
bells, telephones and telegraph were installed
between stations for communication. Mis-
takes, however, were still made, and always
will be made, where the human being en-
tirely controls the displaying of signal indi-
cations. It was found that operators would not
co-operate with each other and would set
certain signals at the wrong time. These
mistakes occurred so often that other pro-
tective means were sought; which finally
led to the development of the controlled
lock and block system.

As the name indicates, this system in-
cluded the control of the signal indication
by the train itself. The first introduction
and application of track rails carrying and
controlling a part of a signal circuit, was
made in the installing of this system, which
makes it impossible for the operators to
display a clear indication, while a train is
between the two stations.

The objections to this system is that only
one train is allowed in a block at one time,
and where the blocks are long, trains are
spaced too far apart. To bring the stations
closer, makes necessary more stations and
operators, which again adds heavily to the

operating expenses of the railroad com-
pany. Then again, all of the systems de-
scribed above require attendants who first
have to establish communication between
each other, which is none too fast a process,
and which is open to errors, and with the
enormous increase in traffic is not suffi-
cient to handle trains rapidly or safely
enough.

The automatic block signal system is a
system that does not require attendants for
the actual operation of the signals, other
than to maintain the mechanisms and wiring
in good order. The signals operate by
means of gearing and motors, magnets, or
electric lights, controlled by trains using
the track which the signals govern. Signals
will show "clear," which means "proceed,"
providing there is no other train, no open
switch, or broken rail in the block at the
entrance of which the signal is placed.

The signal will show "danger," which
means "stop," as soon as the front part of
the train passes the signal, and will stay
in this position until the train has passed out
of the first or second block ahead, ac-
cording to the spacing desired, after
which it will again show "clear" for fol-
lowing trains.

Editoral Note-This is the first of a series of articles by Mr. Deutsch, who will undertake in everyday English toexplain how electricity is used in the signal system of a railroad. In the next and succeeding chapters illustrations willbe shown of the different types of electric signals now in use on the most prominent railroads, and explain just what theposition of the blades in the daytime and color of the lights at night mean to the man in the engine cab.

ELECTRICITY

From the infinite space of a sphere unbound,
Where the arches of the universe span;
Where the elements clash and the storm cloudsroll,
I come as the servant of man.
With the speed of the wind I answer his call;
I bring him a message without delay;
He can hear the sound of a well-known voice
Though a hundred miles away.

Weary and worn, with lag,ing feet
The traveler who journeys afar
Would faint by the way ere he reached his home,
Were it not for my swift -wheeled car.
When dread disease racks the human form,
And baffles the surgeon's skill,
I send my rays through tissue and flesh,
And he uses his knife at will.

When storms range wild on the trackless main,
And the thunderbolts I hurl
O'er the billowy deep of a surging sea,
Where the foam -capped breakers curl,The ship that swerves from her wonted course
In that black and starless night,
Would dash on the deadly wave -swept rocksWere it not for my searching light.

I fashion the bands for' the cannon's throat,
And give edge to the keenest steel,I gild the chain that my lady wears,
And polish the engine wheel.
My light gleams forth from the highest tower,And down in the deepest mine;
The banquet hall and prison bars
Alike in its radiance shine.

-RENIcE RAncLIFFE.



Talks With the Judge
DYNAMOS AND MOTORS-THE DIFFERENCE

"What is the difference between a dynamo

and a motor?" said the Judge one day
as he was fussing around in an electrical

supply store trying to tell the salesman all

he didn't know about igniters and spark
plugs for automobiles. We had become
interested in looking over the general stock
and a fine line of small
motors had attracted
his attention.

"Thousands of peo-
ple ask that same sim-
ple question every
day," I replied. "I
say simple, because to
anyone who under-
stands electricity it is
one of the very A B
C's. Yet, strange to
say, the majority of
the people who are
living in this Age of
Electricity have never
taken the trouble to
even find out the dif-
ference between a
dynamo and a motor.

"To explain in the
simplest language I
can employ, a dynamo
is a machine driven by
mechanical energy
which converts that mechanical energy

into electricity-another form of energy.
A motor is a machine that takes the
electrical energy generated by the dynamo
and converts it back again into
mechanical energy. And curiously enough,

the two machines are almost iden-

tical in their construction. Indeed some
dynamos can be operated as motors and
some motors as dynamos without any change
whatever.

"It isn't so strange, therefore, owing to
the similarity of the construction of these
machines, that you hear some one remark,
'And the dynamos under the street car just
hummed,' or 'the great motors in the power
hcuse revolved at tremendous speed,' not
knowing that he had exactly reversed the
meaning of the words.

"Going a little more into detail, a dynamo,
or a generator, as it is now more commonly
called by electrical men, is a machine con-
sisting of what is called an armature which
is made to revolve between the poles of a
magnet or group of magnets. The armature
contains a great many loops of wire which cut

the lines of magnetic
force which flow from

)í''f -

What's the difference between a dynamo
and a motor?

one magnet pole to
that of opposite po-
larity. Although no
one can see how it is
done, it is neverthe-
less true that this
simple process causes
a current of electricity
to flow through the
wires of the arma-
ture, which may be
led out of the latter
through suitable slid-
ing contacts or brushes
and sent out through
the conducting wires
of a circuit which may
extend many miles.
The current is sup-
posed, for convenience,
to flow out over one
wire and back over
the other, keeping up

a continuous flow through the armature and

outside circuit.
"There you have the dynamo. To oper-

ate the, dynamo mechanical energy as that
of a steam engine or water wheel is required.
The more current you take out of the arma-
ture the harder it is to turn.

"Now if you take a machine similar to a
dynamo away out somewhere on the line
and connect its terminals to the two wires
of the circuit, the current which is being
generated by the dynamo flows through the
armature of this second machine and, lo
and behold, the armature begins to spin.
There you have the motor, which is nothing

more than a dynamo running backwards
and using up current instead of producing
it. Put a pulley on the shaft of the motor
and you get mechanical power again, which
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is what you started out with. That is why
motors are so economical and convenient
where mechanical power is required. Great
dynamos in a power station generate current
in vast quantities which is sent out over
the lines to be used up in motors of all types
and sizes from a thirty-second of a horse-
power up to a thousand horse -power, as
desired. Now when you want to operate
a sewing machine by power you buy a little
motor to do it. A few years ago it would
have been necessary for you to put in a
boiler and steam engine."

Non -electrical Conceptions of the
Northern Lights

Only during the last decade has it become
generally known that the beautiful pheno-
menon which we call the Aurora Borealis
in the northern hemisphere and which those
living south of the equator call the Aurora
Australis, is an electrical manifestation.
Today it is universally admitted that this
beautiful luminous phenomenon is the re-

later the popular notion changed to that of
battling warriors.

Nor has this superstitious dread been
entirely outgrown to this day, since those
looking for mishaps can always find some
early event to link to such a premonition.
Hence right within our own time thousands,
if not millions, have held a superstitious fear
that dire happenings would follow any gen-
erally visible manifestation of the polar
radiation, not understanding that this is
just as natural a sequence of certain weather
conditions as is the appearance of hail or
sleet. For instance, an unusually brilliant
aurora was visible in most of Europe on
the 24th and 25th of October, 1870, when
the war between France and Germany was
at its height. Two days later the city of
Metz capitulated to the Germans and 173,E
French soldiers were taken prisoners. The
superstitious among the French were never
more sure of having a great misfortune fore-
shadowed by an aurora; but how about the
equally superstitious German peasants who
had seen the same sign? Still more speedy
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ILLUSTRATIONS CONTAINED IN BOOKS THREE OR FOUR CENTURIES AGO, SHOWING EARLY
CONCEPTIONS OF THE ORIGIN OF NORTHERN LIGHTS

suit of a discharge of electricity through the
rarified aqueous vapor in the cold air.

Nowadays the appearance of this inter-
esting display at the point in the sky towards
which the magnetic needle points, usually
comes as a pleasant surprise. But in earlier
times these northern lights (like the less
frequent appearance of comets) were looked
upon as manifestations of the supernatural
and generally as omens of some impending
calamity. Some of the rare books issued
three or four centuries ago show some of the
old conceptions of the northern lights, the
earliest being that of a winged witch with a
whip, hovering among the clouds and
threatening dire vengeance. A century

was the apparent sequel to the aurora of
September 9, 1898, for twenty-four hours
later the Austrian queen was assassinated.
And if instead of Halley's comet an unusually
attractive aurora borealis had been visible
in England early in May of this year, it
would undoubtedly have been connected
by many with the unexpected death of King
Edward.

Truly, the suppression of superstition is
a slow process as long as every week brings
one or more important mishaps somewhere
on this great globe, any one of which can
easily be linked to a misconception of that
most beautiful of all meteorological phenom-
ena, the so-called northern light.
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It was demonstrated yesterday that hens will lay
at any hour in electric lighted apartments. Ham
has kept the electric lights burning continuously in
the hennery and as a consequence the hens lay any
old time, day or night. It is not unusual for a biddy
to jump off the nest and give a series of hysterical
cackles at midnight.

The other morning Noah arose at two o'clock and
began to build a fire. When informed of the hour
he said he thought it past sun -up as he had heard a
hen jump off the nest and cackle. Ark Record.

O
"What time is it, Hammy," asked Noah, as a

particularly dark cloud turned day into night.
Ham looked at his watch. "It is just r2 o'clock,

father," he said. Then, as he took a step or two in
the direction of the dining room, he stopped,
took out his watch again, shook it and looked
Puzzled. "It's running all right," he said, holding
it to his ear. "But I would have sworn it was just
the same time four hours ago." It stayed 12 o'clock
for three days, the watch running all the time.
Then the truth became known. It had been
magnetized by "stray magnetic field" surrounding
the eel tank. Deluge News.

And to this day, because of this incident,
we are uncertain just when dinner time
really occurs, preferring, as we do, to yield
to the dictates of our stomach rather than
the record afforded by our office clock.

Noah came out of the
kitchen with his sleeves
rolled up. He made di-
rectly for the eel tank
under the impression that
it was the place where the
catfish were kept. Plung-
ing his arm into the green-
ish water up to his elbows
he fished around for a
moment, when with a roar
of pain he withdrew his
hand and started back to
the kitchen on a trot,
holding the injured mem-
ber in his other hand.

"Shades of Leyden
jars," ¡he muttered as he
stumbled along, "why couldn't I have remembered
that those were electric eels. It said plain enough
on the bill of lading-`ro,000-volt eels, for per-
petuation purposes only.' They feel like trolley
wires." With which remarks he gazed up again
wearily at the dripping sky. Ark Record.

He made directly for
the eel tank

Among the forms of disorder from which
Noah hoped to escape by the Ark voyage
was the old style method of celebrating the
Fourth of July. The following from the
Deluge News speaks for itself:

Fifty-fifth Day:-Gauge above low water mark
of Adam's time 3500 cubits.

It was on the evening of the Fourth. Noah's
strict instructions that the children should have no
matches had been religiously obeyed. The old
saint was overjoyed and was telling the children
(all but one) of the accidents that formerly had
followed in the wake of the popular celebration.
He had drifted from that to commending them on
their obedience, when a series of shots, booms and
other loud reports rent the humid atmosphere at
the front of the vessel. With that the youngsters
made for the lower deck,
and Noah, his faith in
humanity greatly shaken, %
followed. i

The whole trunk full of #
fireworks which were be -

Ating saved to celebrate any
possible future landing ofd
the Ark had been ex- 11-
ploded. ticr

"Where's that Shem
boy," suddenly exclaimed \ '
Ham's wife. That was >A. X11
enough to start trouble I  1\\
and they looked him up. / ` 0 1 fi
He was a mere child of 63 The whole trunk of
but he was what is called fireworks exploded
an amateur wireless fiend.
All day long he had been flinging C. Q. D. calls out
from the roof of the Ark-only toward evening he
had bethought himself of his new relay which he
contemplated exploding mines and blasts. Of
course he tried it on the fireworks with the result
that the younger element were extremely peeved
over the loss of the only fireworks in existence.

City Marshall Murphy brought in a battered
specimen yesterday. He had been trying to beat his
way to Orchard City on the electric suburban.
Investigation proved the man to be Cain who has
been strictly up against it since his parents had to
give up their home in the old Garden. Previous to
that time, Eve would occasionally hand out an
apple pie or some dumplings to her unfortunate
first born when he came home from some long
pilgrimage to Egypt or Ethiopia.

It appears that Cain got a job with the First
Parents Electric and Railway Company, that is im
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proving the old Garden of Eden, but as soon as his
identity was disclosed they let him go. For our part
we think Cain has had the ragged end of it. The
affair of his brother's death, in which he was in-
vol:ed, and in which he hardly had a fair trial, no
doubt was an accident.

In this connection it may not be amiss to say that
this proposed trip of Noah and his family in the Ark,
with all the rest of the world at the bottom of the
deep is a mi;hty clear case of favoritism.

When will the people awaken to their wrongs?-
Serpent's Hiss (Socialist).

Fire broke out in No. 7 trundle bed on the night
of the 29th day.

Noah was just retiring when he said: "I smell
smoke."

"The children are all in bed," said Ham's wife,
with assurance. There was always a disposition to
look to the children in case of trouble.

t1 few smothered cries from below, and a couple
of childish forms appeared on deck enveloped in
flames. For a few mo-
ments all was confusion.
Then with great presence
of mind Ham soused both
youngsters in the eel tank,
to the accompaniment of
frantic yells.

"It was so chilly," said
Ham's wife, after the fire
had been extinguished and
the youngsters quieted,
"that I put the children
between the electrically
heated blankets."

"What, those electro- A couple of childish
therms?" said Noah, "I forms appeared
guess there must have been
a short circuit in them. Where did you buy them,
Agnes?" turning to Shem's wife.

"Oh, from one of the department stores," she
replied. "I saw an ad. in the last Sunday paper
before we sailed. It seemed that the store manage-
ment was somewhat unsettled over the talk of New
Nationalism and were cutting prices awfully. I
couldn't resist, especially when they told me the
electrotherms could be regulated to three degre@s of
heat."

"Evidently the third degree meant combústion
in this case," said Noah as he turned down the light
and put the cat out.-Deluge News.

O
The local Fruit Growers Association in conjunc-

tion with the railway company gave a picnic yester-
day in the old Garden of Eden. It was the first
glimpse the public has had of this world renowned
orchard.

The place shows the effect of neglect. Four hun-
dred years makes quite a change in things. The
cottage inhabited by Adam and Eve is badly
shattered. It needs paint and should be reshingled.
The old shed kitchen where Eve did her washing,
is the best preserved of all. There is a nail at the
side of the house where the clothes line was tied,
and Adam's fishing rod stands leaning against the
house.

The gathering was made memorable by the
presence of Adam himself. The old man is well past
nine hundred but his memory is still alive to the
stirring events of four hundred years ago. As

Adam was expelled from the garden it was necessary
to procure a permit before he was allowed the free-
dom of the grounds. Our reporter had no trouble
in persuading Secretary Robbins to issue the p^rmit.

Adam states that just previous to the time that the
incident occurred he was making a series of electrical
experiments to determine if there were any such
things as eddy currents. Having need of a hiah
resistance material, Adam induced the Serpent to
allow a few of his coils to be introduced into the
circuit. When the current was turned on the
Serpent boiled inwardly, not only from indignation
but also from CaR loss within his folds. When his
extremities were taken out of the binding posts he at
once set about using his influence to have Adam and
Eve expelled.

The distinguished visitor viewed the scenes of his
former activities with greatest interest. Once, when
the attention of the reporter was directed elsewhere,
Adam stole a glance at the tree of Forbidden Fruit,
which since the expulsion has been enclosed in an
iron cage. As the old man's gaze rested on the ripe,
luscious fruit, a dreamy far -away look came across
the fine old countenance and an unwonted glimmer
into the dim old eyes, and he smacked his shriveled
lips reminiscently. The action was mo:nentary
and involuntary-the memory of a sensation. The
fact of the matter is that the doctor has advised
against fruit of any kind for the last hundred and
fifty years, and as to apples: after that unfortunate
affair of the Garden, the Doctor never would con-
sent to Adam eating any more apples.-Serpent's
Trail.

O
"Have you noticed," asked Ham of Shem's wife,

"how beautiful Matilda is growing?"
Agnes cast a deprecating glance at the object of

the remark, as she stood at the bow watching for the
dove. "She doesn't appear a bit better looking than
when I first saw her. She's too tall and then she's

í thirrati a rail and her feet are too lar-"
At that moment Shem and Noah joined them and

each in turn commented on the growing beauty of
Japheth's wife.

A few days later, while Mrs. Japheth was below,
helping her husband trim the Polar Bear's corns,
Shem's wife and Mrs. Ham found an electric
massage vibrator and some sponge electrodes in
Mrs. Japheth's bed room.

I "There," said Ham's wife, "that explains why
she's getting better looking."

"You mean," said Shem's wife, "that is why
people have thought she looked better. For my
part I can see no improvement in her looks."

"You see," said Ham's wife, paying no heed to
-Mrs. Shem's comments, but looking at the toilet
-articles. more closely, "she removes wrinkles with
the vibrator and imparts vigor to the skin and tones
up the system by means of the sponge electrodes."

" Well, all I can say is this:" said Shem's wife
with a pout, "If I wasn't presentable naturally, I
wouldn't try to make myself so by artificial means,"
and she looked scornfully at the apparatus.

"I don't believe in such things either," said Ham's
wife, and she drew back preparatory to giving the
inventions an overhand fling into the sea, when
Shem's wife caught her arm.

"Let me have the vibrator and one of the elec-
trodes," she said, then lowering her voice to a
whisper she added,

"I want to try them and see if it was really that."
-Deluge News



Transporting Money by Motor

It has been said that the great and perma-
nent future of the automobile lies largely in
the field of the commercial vehicle. If this
be true it is very safe to predict that the elec-
tric motor car will attain a pre-eminence
more marked than has characterized it in
the sphere of the pleasure vehicle. The
commercial car finds new adaptations almost
daily and it is notable that in a majority of
cases the preference of the hard-headed
business men who are responsible for the
innovation, is for electrics. The latest out-
come of this tendency of the age is found in
the recent introduction in several of our
large cities of special motor cars devised by
leading banks for the transfer of money, gold
bullion and securities of all kinds.

The cars are designed, as may be sur-
mised, for the use of bank messengers and

MODERN ELECTRIC BANKING AUTOMOBILE

collectors on their daily rounds of visits to
other banks and to business houses. Time
was when bank representatives made such
tours afoot and on street cars, carrying in
hand satchels the funds entrusted to their
care. However numerous robberies com-
pelled bank officials to put a veto on this plan
of freely mingling with the crowd on con-
gested thoroughfares. Then carriages were
provided for the bank "runners" but as the
business districts of our cities expanded and

prominent banks came to have close relations
with branches in outlying districts and inde-
pendent banks in the suburbs and near -by
towns the horse-drawn vehicles proved
inadequate to "cover" the territory within
the narrow limits of banking hours. Neces-
sity proved the mother of invention as in
many other instances and bankers in various
parts of the country, unconsciously co-operat-
ing with their demands and suggestions,
have brought about the evolution of the
modern bank car.

The up-to-date bank car presents out-
wardly, to the casual observer, much the
appearance of an ordinary delivery car, but
beneath its commonplace exterior it shelters
a steel cage or case which makes the vehicle
in effect a portable safe. Moreover it is
impossible to gain access to some of these
cars at the rear as would be the case in any
ordinary delivery wagon. If there is an
opening of the bank car at the rear it can be
closed with double locks and in most of these
automobiles the only entrance is via a steel
door that is well nigh concealed behind the
driver's seat al the front of the car. Indeed
a portion of this seat which extends the full
width of the body must be raised ere one can

enter at the door which
is. of course, closed
by heavy locks and
cannot be opened from
the outside except with
keys.

However in the new
regimé the bankers who
must convey millions of
dollars of gold, cur-
rency and securities
through crowded city
streets are not de-
pending for its safety

wholly upon the steel -lined automobiles,
difficult of access as they undoubtedly are.
A second line of defense is provided in a corps
of armed guards attached to each motor car.
There are one, two or three of these guards
in addition to the chauffeur. They are
uniformed; have credentials as special police-
men and are armed with the latest type of
magazine or automatic guns. It is custom-
ary to have one or two guards ride, on the
seat with the driver of the car, forming
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cordon across the entrance to the repository
of valuables, and some banks have adopted
the extra precaution of having an armed
guard stationed within the locked en-
closure during the run through crowded
thoroughfares in going from one bank to
another.

ANOTHER TYPE OF BANK AUTOMOBILE -VALUABLES
PLACED IN FRONT

The average bank automobile of the new
pattern is fitted with a two to three horse-
power motor and is capable of 35 to 45 miles
on one charge. It has been found that in
actual service a car is very seldom, if ever
called upon to cover an aggregate of more
than 3o miles in any one day and conse-
quently the use of excessive speed is never
required. The charging of batteries is
generally done at night in accordance with
the usual practice, but the short day that
obtains in the banking world affords especial
leisure for charging, cleaning, or making
any slight repairs. Most of these cars
have a carrying capacity of about i,000
pounds and this is ample for the requirements
of a majority of banks, although the heavy,
iron -bound chests employed for the trans-
portation of securities, etc., have no slight
bulk,

Recording Heart Beats Electrically

When the French physician René Laennec
invented the stethoscope some go years ago,
he laid the foundation for the modern prac-
tice of diagnosing which has saved the lives
of untold thousands afflicted with diseases

of the heart or lungs. In
recent years the improve-
ments of Dr. Camman
(of New York City) have
made this instrument much
more sensitive than it was
in its original form, so that
it admits of finer diag-
nosing. In some instances
a microphone attachment
is also said to have been
used to advantage, mag-
nifying the sounds so that
they could be more clearly
noted. But in every case
the distinctions had to be
noted by ear and any com-
parisons as to the intensity
of the chest sounds or
their intervals could only
be based on the doctor's
memory or his descrip-
tion.

Now in transatlantic
telegraphy the siphon re-
corder (one of Lord Kel-
vin's masterpieces) traces
a permanent record of
the fluctuations in a cur-
rent too feeble to operate

a sounder. Why not do the same for
the delicate current variations due to
impulses of the heart action? The
throbbing of the heart makes a differ-
ence in the resistance of the circula-
tory system, so that if a current is passed
through the body from one hand to the other,
it will vary in strength with the heart beats.
Having determined this fact, Professor Bull
of Paris (a pupil of the celebrated physiolo-
gist Etienne Marey who has experimented so
cleverly on the electric phenomena accom-
panying movements in animals) has been
using a similar recording device for tracing
heart throbs. The patient is comfortably
seated, with each hand dipping into a bowl
of salt water so that a battery current passes
through him to the instrument which traces
the valve action of the heart. Of course the
current used must be uninterrupted and too
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RECORD OF DISEASED HEART

Qr. . 1rly .
RECORD OF NORMAL HEART

weak to exert any action on the system. By
noting the characteristic curves of those
afflicted with different heart troubles, many
of the latter can be speedily distinguished so
as to avoid any guesswork in the diagnosing.
Then repeated heart-beat records of the
same patient can easily be compared so as
to show just what change has been effected
by any given treatment.

First Trackless Trolley in America

While Germany and other parts of
Europe have made extensive use of the
trackless trolley system, the first equipment
of this kind in America is now in successful
operation at Laurel Canyon, Hollywood,
California. The service affords communi-
cation from the mouth of the Cahyon, where
the electric railway ends, to Bungalowland,
a new settlement further up the Canyon.

Owing to the steep grade and the heavy
cost of a regular electric line, a trackless
trolley system was tried out. Two over-
head wires and two trolley poles serve the
car with current which passes into the car
over one trolley and out by the other.

The cars attain a speed of from zo to 25
miles an hour. The Company at present
has two passenger cars in operation. Each
car accommodates sixteen passengers. It
requires eight minutes to make the trip of a
mile and a half over a twelve -per -cent grade.
On the down trip the power is in use only
about half the time.

The cars have a latitude of eleven feet on
either side of the road, making it possible
for them to turn out for any passing vehicle
without losing the trolley. This play is
compensated for by a system of springs,

shown in the picture, which keeps the
trolley wheel in perfect contact with the
wire at all times. The cars resemble an
automobile except for the two trolley poles
mounted on the forward part of the roof of
the car. A controller is mounted on the front
dashboard while the fuses and cut out switch
are overhead instead of underneath, as on
a standard electric car.

TRACKLESS TROLLEY CAR IN CALIFORNIA

The roadbed is of crude oil and sand.
The cars are making regular trips on a
fifteen -minute schedule, the fare for the trip
being ten cents.

R. B. YALE.

Suspended Railways Conquer
Snowstorms

One advantage prophesied for electric
railways of the suspended type (as pictured
on page 518 of our October issue) is their
being unhampered by the drifting snow
which might pile up ten or twelve feet high
without even reaching the cars. The cor-
rectness of this claim was demonstrated
last winter by the similarly suspended rail-
way connecting Barmen and Elberfeld, for
while it could not maintain its regular
schedule during some heavy snowstorms
it was the only line in that section of Ger-
many which did not have to suspend its
service completely.
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Mixing Concrete by Electric Power

Wherever electric power is available it may
be utilized to special advantage in the mixing
of concrete. The concrete mixer shown in
the illustration was used in mixing concrete
;or the retaining walls at the Edgar Thomson
steel Works at Bessemer, Pa. The revolv-
ing drum which
mines the ingredients
for the concrete is
driven by a chain
and sprocketwheel,
together with a speed

reducing gear, re-
ceiving the power
from a 71 horse-
power electric motor.

The particular ad-
vantage of electric
power here lies in
the ease with which
the whole apparatus
may be moved from place to place and in
the simplicity of its operation over an
engine driven outfit.

Where Lightning Strikes

Although lightning is causing a heavy
annual loss of property and some loss of life
in nearly all civilized countries (the property
loss in the Uniteá States alone averaging
over a million and a half dollars a year), but
little effort has been made towards obtaining
reliable statistics as to anything beyond
the property loss in insured buildings. The
one section of the globe in which more ex
tensive figures have been kept for a long
enough period to show dependable aver-
ages is Schleswig-Holstein, that norther -
most province of Prussia which Bismarck's
scheming wrested from the Danes 45 years
ago. In this section, about equal in area -
to New Jersey but with only two-thirds
as large a population, careful records have

been kept ever since 1894 as to the havoc
played by lightning. A study of these
records, as recently undertaken by the provin-
cial Society for Natural History, brings out
a number of interesting conclusions, many
of which would seem equally logical and
likely for the average conditions found in
this country.

CONCRETE MIXER WORKING AT BESSEMER,
PA.

Thus they show
that the likelihood
of strokes by light-
ning is much greater
in marshy than in
dry sections of the

country, the pro-
portion between
the extreme sec-
tions of the coun-
try being about 21
to 1. Also that
the frequency of
the strokes de-
creases with a

growth of  the forests, but increases with
a devastation of the woodlands, a fact
particularly well proven there, as no
other section of Germany has less wood-
land than Schleswig-Holstein. The num-
ber of strokes per million of buildings
averaged 362 per year, being 236 annually
for city buildings and 425 for country
houses, which makes the rate in the rural
districts nearly double that in the cities.
Of the houses struck by lightning, the num-
ber having wooden or thatched roofs was
21 times as great as those having slate or
metal roofs; but the damage done to the
former was about eighteen times as common,
since 94.4 per cent of the buildings set on
fire by lightning had the wooden or thatched
roofs.

In analyzing these recotds, Dr. Hans
Brodersen endeavored to trace some con-
nection between chimneys and the . 
tion of the light; "but- could ts, . '
conclusive proof of the popular assumption
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that chimneys attract lightning, although
the chimney was struck in 4o per cent of
the cases examined by him. On the other
hand he feels convinced that the weather-
vanes which have also been popularly
supposed to attract lightning, do not act
in that capacity.

As to trees, the conclusion drawn from
these records is that they do not generally
protect neighboring houses and that poplars
are by far the most frequently struck. The
common notion that oaks are most often
devastated by lightning is upset by the
figures for a total of 239 trees struck during
a period of fifteen years. These comprised
109 poplars (or 46 per cent of the total,)
26 oaks, 23 linden, 21 ash, eleven fruit,
ten willow, ten pine, six alder, three elm,
one birch and one beech.

During the same fifteen years the loss in
life amounted to 3o persons and 393 animals.
Of the former 290 were struck indoors,
19 of them fatally; while outdoors the
fatality was eleven out of a total of only 22
persons struck. The small number in-
jured out of doors is easily understood, as
people naturally seek refuge indoors when
a storm approaches and would only be
exposed in the open if caught unexpectedly.
Then the difference in the percentage of
fatalities implies that the force of the light-
ning is readily spent on the structure itself
when it strikes a house or is conducted to the
ground by various paths, such as drain
pipes, which are better conductors than the
bodies of the people in the house. On the
other hand, the human body is a better
conductor and hence forms an easier path
for the lightning from the wet leaves to
the ground than is done by. the dry
trunk of a tree, hence the large proportion
of deaths due to exposure under trees in
open fields.

A PORTABLE SUB -STATION

A Portable Sub -station

To send a heavy electric current over a
long distance requires a heavy wire; and
copper costs money. Power companies
therefore distribute current over large areas
by transmitting it at high voltage but low
current to points where needed and then
change it to low voltage in what are called
"sub -stations," after which it goes out over
other wires to customers.

An interesting portable sub -station built
by the Westinghouse company is now in
operation on the lines of the Fort Wayne
and Wabash Valley Traction Company, the
whole equipment being contained in an
all -steel car 4o feet long. Whenever cur-
rent is needed in construction work anywhere
on the system the car is taken there and con-
nections made to a high voltage line instead
of to the trolley wire.

Handling Mail with Electrics

The "familiar step of the postman" may
be replaced by the "honk, honk" of the

NOVEL MAIL CARRIER'S AUTOMOBILE

automobile horn. The
German Postoffice Depart-
ment is trying out the
electric automobile for
carrying the mail, one
type of the machine used
being a three -wheeled
affair. The propelling and
steering wheel are one, the
motor being mounted just
above the wheel. The
brake is applied on the
rear wheels.
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Largest Steam -electric "Locomobile"

"Locomobile" is a German term for a
particularly compact and efficient type of
prime mover, which engineers of that coun-
try have perfected. A locomobile is a
combined boiler and engine equipment in
which the engine is mounted on top of the
boiler and drives a dynamo also mounted
on the boiler. The one shown in the picture
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supplied current for lighting and power
service operating continuously day and night.

Frictional Electricity on the Violin

In cold and snappy weather when we
generate enough frictional electricity in
walking over our carpets and rugs to get a
shock when we touch radiators or metal
fixtures, what becomes of the same when

STEAM -ELECTRIC "LOCOMOBILE" AT THE BRUSSELS EXPOSITION

is the largest in the world and is therefore of
more than passing interest. The engine
and flywheel are plainly seen, but the dynamo
is not visible in the illustration, being on
the other side of the engine cylinder.

The dynamo of this equipment is capable
of developing 735 kilowatts, which is about
1,000 horsepower. The engine is very
efficient in the matter of steam consumption,
only consuming 9.9 pounds per horsepower.
There is also very little heat radiation in
getting the steam from the boiler, into the
cylinders, which is not true where long
piping systems are required. The steam is
superheated and delivered to the cylinders
at a pressure of ten atmospheres.

This particular equipment was installed
at the exposition at Brussels, Belgium, and

generated by the playing of a violin? Ac-
cording to the volume of transactions pub-
lished by the Royal Philosophical Society at
London for the year 1777, William Henley
proved 133 years ago that the strings of
both the bow and the violin become opposite-
ly electrified during the playing. If they
do-as our musical readers can easily verify
-they must attract each other. Now who
can tell just what effect this has on the play-
ing? Does it make the bow press more
firmly on the string towards the end of each
stroke? Does it make the bow snap against
the string with a jerk when again approached
to it and does it add to the effort of raising
the bow from the strings? In other words,
must the violinist reckon with these fric-
tional electrical effects in dry, cold weather?



Electrical Protection of Vaults
The upper illustration on this page shows

a modern banking vault as just completed
for the old Colony Trust Company of Bos-

BANK VAULTS WHICH

tori. In this
vault electri-
city has been
put to every
possible use
including the
lighting of the
great steel
chamber with
a peculiar
type of long
tubular in-
candescent
lamps which
show up
plainly as the
source of light with which
the photograph inside
the vault was made.

The vault door giving
access to the vault is
made of armor plate be-
tween the three layers
of which is electric wire
netting so arranged that
the slightest hole drilled
through any part of the
door will short circuit one

or more of the fine wires and instantly call
the watchman. The interior of this vault
is protected by a steel armor plate ceiling

ARE I'ROTECTED BY A CHARGED WIRE MESHWORK

ELECTRICALLY OPERATED ELEVATOR FOR COiNVEYING
CURRENCY AND SECURITIES FROM BANK TO

VAULT

ENTRANCE TO THE VAULTS

and floor, on
the outside of
which are sev-
eral layers of
charged wire
netting which
serve the
same purpose
as that in the
vault door.

To guard
against d i s -
honesty on
the part of
deposit b o x
holders an

annunciator in the office
of the cashier of the
bank indicates which box
is being opened by a box
holder, and the man in
the office may immedi-
ately learn whether an
attempt is being made to
open a box that is not
rented by the party at-
tempting to gain access
thereto.
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As a further protection against the negli-
gence of any of the employees a tiny electric
light near the teller's desk keeps him con-
stantly informed as to whether the vault is
locked or unlocked.

Recording Checks with an Elec-
tric Camera

A camera in which the shutter opens and
closes automatically when the object is
ready for exposure, is cer-
tainly a rarity, and still more
so if it will make a thousand
such exposures in an hour.
Such a device is the check
photographing camera in-
vented and developed by
Thomas Jansen, assistant
cashier of the National Bank
of the Republic in Chicago.
It was designed to replace
the slow and laborious
method of keeping a written
record of each check de-
posited with the bank and of
the various endorsements on
the same, whereby the check
can be traced and replaced
if lost. As these records
are only a safeguard for the
bank and are not often con-
sulted, a miniature negative
showing both sides of each
check was deemed ample,
provided that the negatives
are sharp enough to be easily
read with a convenient mag-
nifying glass. A film with
6,000 of
these nega-
tives easily
slips into a
case in-
ches high
and 4¡ in-
ches in di-
ameter. De-
veloping and
fixing the
film takes
about twelve
minutes,
hence in the
four hours,
time avail-
able daily in

ELECTRIC CAMERA WHICH
TAKES I000 PICTURES

PER HOUR

COPY HOLDER USED WITH CHECK RECORDING CAMERA
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banking practice one man alone can photo-
graphically record the face of over 4,000
checks, or both the face and back of over
2,000 checks. The camera is also provided
with safety devices to make sure that the
film always feeds before the shutter opens,
that the shutter opens and closes promptly,
and that there is still film on the spool.

These important precautions complicated
the apparatus somewhat, but were all suc-
cessfully worked out by Capt. A. de Khotin-

sky (later mechanician of
Chicago University), who
built the practical camera to
meet these exacting require-
ments.

The moving parts in the
camera proper are all actu-
ated by magnets which are
so arranged that if the film
fails to feed or if the shut-
ter fails to operate, the
whole mechanism stops. The
lighting is done by a focusing
arc lamp which is self-adjust-
ing, while an alarm bell tells
the operator when the film is
nearly exhausted.

The Jansen apparatus con-
sists of a check exposer driven
by an electric motor . and
connected electrically to the
camera which is mounted at
the other end of a table, four
or five feet off, with the
lamp alongside it but screened
from the operator. All the
latter does is to drop the check
into the pocket between a ver-

tical and an
inclined
glass plate
and to push
a button
which starts
the moving
cams and
contacts on
the shaft of
the check
exposer.
Then the
glass pocket
closes so as
to hold the
face of the
check verti-
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cal while the film feeds about of an inch.
Next a shutter opens and closes automati-
cally and the film feeds again while the
check holder rotates so as to expose the back
of the check. Then the shutter acts again
and the glass pocket opens so that the
check can be replaced by another.

After exposing the day's run of checks, the
film is cut off, strung on a special spiral
frame, developed in a tank and wound on a
compact spool for filing. Before exposure,
each check is stamped with a consecutive
number to identify it and the bank's entries
or references (as in sending it out for collec-
tion) merely mention this identification
number. Should it be necessary. to refer
to it, the spool is slipped into a box containing
an empty reel and an opalescent glass plate
with an incandescent lamp under it the
cover of the box having a strong magnifying
glass. Then the film is fed rapidly over
the glass plate to the reel until it shows the
check having the desired number, which
check can easily be read right from the
negative through the magnifying glass as the
light of the lamp brings out the lines sharply.

Who Discovered Magnetism?

Of the three common explanations as to
the origin of the word magnet, the most
prosaic tells us that it is derived from the
Latin word magnis (meaning heavy) and
refers to the high specific gravity of the
magnetic iron ore known as lodestone. An-
other theory attributes the name to Magnesia
-not the section of Greece known by this
name, but the city in Asia Minor founded
by emigrants from this section. It is there
in Asia Minor that the lodestone (a form of
the ore which is found in this country as
magnetite) was first said to have been found
by a Greek some three thousand years ago.
Hence the lines of the Roman poet Lucretius,
whose poems are so often in accord with
modern science:
"Now, chief of all, the magnet's power I sing
And from what laws the attractive functions spring:
The magnet's name observing Grecians drew
From the magnetic region where it grew."

But still more poetic is the explanation
which traces the word magnet back to a
shepherd named Magnes who is said to
have made this discovery of the lodestone
on Mount Ida in Asia Minor. One version
of the legend claims that his shepherd's
crook, which had a rod of iron, was held

by the lodestone in the ground so that he
could not carry it away. The other legend
goes still further by claiming that he stepped
on the magnetic ore unconsciously and that
this held him a prisoner owing to the iron
nails in his shoes. Either legend would
have lent itself to an interesting picture or
work of sculpture and it would not be sur-
prising if one of the numerous exploring
parties in the old Greece should unearth some
representation of the amazed shepherd.

Testing a High Voltage Line

A portion of the high voltage power trans-
mission line by which Ontario is to be sup-
plied with current from Niagara Falls was
recently tested out. A pressure of 165,000
volts was turned upon the wires and no spark-
ing whatever was noticeable, although this
is 55,000 volts higher than the voltage to be
used on the line. The test satisfied the hydro-
electric Commission that their plan for the
distribution of power is a success.

Patents on the Electric Flasher

In the October number of Popular Elec-
tricity a description was given on page 531
of an electric flasher. It develops that
basic and detail patents on flashers of this
type are held by a company prominent in
the manufacture of electric heating devices.
We were unaware of this at the time the
article was printed, and it is of course not
the policy of this magazine to encourage in
any manner the infringement of patented
devices. It is not out of place here to say
that any one making the device would be
liable to infringement proceedings.

Locating Springs Telephonically

According to reports from Paris a local
engineer named Dienert has been success
fully using a sensitive microphone with a
listening tube for magnifying the rumbling
or dropping of underground streams of
water so as to make them audible to the
human ear. It is claimed that several sub-
terranean springs were thus located at
depths of about 5o feet and if further
tests substantiate these reports, we may at
last have found what believers in the so-
called divining rods had been seeking for
centuries.
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EXTERIOR OF NORTHWESTERN UNIVERSITY GYMNASIUM

Lighting a Big Gymnasium
Northwestern University, Evanston, Illi-

nois, has just completed, at a cost of ap-
proximately $2oo,000, a new gymnasium
which is of interest on account of its size
and also because of the question which arose
as to how the track room should be lighted.
This room is 193 by 129 feet, affording a
straight-away sprinting course of 6o yards.
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The highest point of the arched roof is 5o
feet above the floor. To light the track and
floor, and at the same time illuminate the
walls and ceiling so that in games of basket
ball and indoor baseball the ball can be
easily followed, the direct and indirect
systems of lighting are combined. Attached
to the steel -arch trusses are 156 box shaped

BASE BALL CAGE AND RUNNING TRACK ILLUMINATED BY BOTH DIRECT AND INDI-
RECT SYSTEMS
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metal and art glass lantern fixtures as shown
in the picture. Each fixture contains a
too -watt tungsten lamp suspended by a
short flexible cord within a deep corrugated
mirror -glass reflector which throws the light
downward. For the indirect lighting two
mirrored half -reflectors pointed toward the
ceiling are placed on the top of each lantern
fixture and one sixteen candlepower carbon
lamp used in each until less fragile 25 -watt
tungsten lamps are produced, the breakage
on these being too high at present. All the
wiring of the building is in metal conduit.
At the side walls of the building may be
seen the metal cut-out cabinets built into the
trusses and containing push button switches
controlling the lighting circuits.

The push button portion of these switches
is connected through a solid brass plate
on which each switch is marked with the
circuit it controls.

Opal reflectors are used in other parts
of the building except the trophy and social
room, where borart glass fixtures add to the
attractiveness. Pillars at the front of the
building are also enclosed in long rectangular
art glass box fixtures for use in lighting the
roadway on gala. occasions.

Electric Power Cleans Streets

A prophecy that the children of the near
future generations may have to go to the
museums to find out what the word "horse"

ELECTRIC STREET CLEANING CART

means seems premature, yet almost daily
in the large cities instances may be found
where horse energy is being displaced by
electrical energy.

Berlin, as explained by Die Mitteilungen
der Berliner Elektricikelswerke, affords an

example of the change by the use of an
electrically driven street washing machine
here illustrated which is furnished power
by a storage battery of 4o cells. Results
have been most satisfactory and the fact
that the care of the horses is eliminated has
done much to increase its popularity.

How a Thief Was Caught

A thief was recently trapped in Montreal
by the aid of an ingenious application of
electricity. Watches and jewelry had mys-
teriously disappeared from a show window
and for a long time no one could account

HOW A THIEF WAS CAUGHT

for the loss. Finally some one remembered
that in the lower wood work enclosing the
window some holes had been made for
ventilators, and when another watch had
disappeared and its case was found to be
drawn over slightly toward one of the holes
it was plain that the thief had removed
the watch through the hole by means of a
wire. So an electrical trap was set to catch
him in the act.

Several watches were disposed about the
window with concealed wires connecting
them in what is known as a "closed circuit"
alarm.., As long as the circuit in such an
alarm is not opened no signal is given, but
when it is broken at any point a bell begins
to ring.

It was not many days before the "curtain
call" on the act was announced to the men
in the store. It was then that the man
with the hook "got the hook."



Testing Airship Propellers
Perhaps no move of recent times is more

indicative of the ultimate success of *the
airship as a practical business commodity
than the action that an English firm of naval
shipbuilders has taken in erecting at Bar-
row-in-Furness an electric air propeller
testing plant.

At present the system usually used in the
securing of angles for propeller blades is to
take the same angle that is used in power
fans and make it up in laminated wood. No
firm has thought it possible to make tests of
a propeller under the same conditions that

would govern its use in
 the dirigible or aero-
plane and thus deter-
mine not only the best
size of propeller but its
greatest efficiency in
relation to the angle
of the blades. At pre-
sent it is evident that
the air propeller, hav-
ing a material of much
less density upon which
to work, will require
greatly different Aines
from those of) eiwater
propeller; furt more, the greater speed at
which it must be run to secure an equal
thrust on the air introduces complications in
construction to withstand the centrifugal
force and back pressure which are certain
to be developed..

With the idea of testing air propellers.
under the same conditions that exist when
in actual use the English shipbuilding firm
has erected at a cost of about $roo,000 a huge
steel cantilever, which rises 7o feet from the
ground and is accurately balanced in such a
manner that the entire structure is free to
revolve from the head of a great cast iron
column. At a distance of no feet from the
balancing point on the end of one of the arms
is affixed the propeller to be tested. A shaft
runs from an observation house in the center,
containing a ioo-horse power electric motor,

4111.

VIVA...IL.r// .

SWINGING CANTILEVER FOR TESTING
PROPELLERS

to the bevel gears,
which drive the propel-
ler to be tested, and an
operator in the observa-
tion house turns on the
current to the motor
and makes his observa-
tions from the record-
ing instruments in the
house.

When running trials
the revolutions of the
propeller may be varied
from 250 revolutions
per minute to over

r,000 and propellers absorbing as high
as 200 horse power may be tested.
The passage of the propeller through
the air may be regulated by the use of
resistance screens and the highest speed
attainable is 7o miles an hour. The whole
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cantilever is balanced by letting water in or
out of the ballast tank on the other extreme
of the structure and the whole rests on ball
bearings concealed in the lower section of
the iron column.

Conditions for this machine are exactly
similar to those of a ship running in a straight
line through the air, as an ingenious method
of compensating for the circular path of the
propeller has been arrived at without
which the portion of the propeller blade
nearest the center would travel less rapidly
than the outer portion. A means of
accurately measuring the thrust of the
propeller to within one per cent of Sod
pounds is included in the design of the
bracket and gearing, the propeller shaft
being allowed to move forward against a
spring, which movement is mechanically
recorded in the observation house.

Rochester's Industrial Exposition

During Rochester's Industrial Exposition
which was held in October, the main street

was illuminated in a pleasing manner by
large canopies of lights which rose from both
sides of the streets to form huge domes of
white lights surmounted by small red balls.

Standing on Main St. West the scene was
magnificent, as the street has a slight rise,
causing each successive canopy to appear
above the next.

Buildings were outlined by myriads of
lights.

All sorts of products of Rochester were
arranged in Convention Hall, and every-
where one was reminded of Rochester's
slogans, "Rochester -made means quality,"
and "Do it for Rochester."

Platinum in Lamps

Before Edison produced a practical car-
bon filament and thus made the incandes-
cent lamp a commercial article, many experi-
mental lamps had been built with the filament
made of a single loop of platinum sealed into
the bulb so that its two ends projected and
made the terminals of the lamp. As plati-
num is fully as costly as gold, its.price alone
would have made its use prohibitive. With
the coming of carbon as a practical filament
material, the use of platinum was restricted
to the short lengths needed for passing
through the glass of the bulb. Even this
length has gradually been reduced, but so
tremendous is the annual consumption of
incandescent lamps that the cost of the
platinum used for this purpose is estimated
at half a million dollars. Efforts to replace
the platinum with inexpensive metals or
alloys have not been very successful as yet,
but in view of the large saving that might
be effected, a good deal of experimenting
is being done along this line.

ILLUMINATIONS AT THE ROCHESTER
INDUSTRIAL EXPOSITION
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LARGEST GRANARIES OF EUROPE-CONSTANTZA HARBOR

Europe's Greatest Inland Harbor
In the September, 1910, issue of POPULAR

ELECTRICITY there was contained a brief
description of the extensive harbor improve-
ments in the Roumanian city Constantza.
Some photographs of this unusually interest-
ing work have since become available and
are here reproduced.

After completing in 1894 the regulation of
the Sulina arm of the Danube which ensures
a safe entrance into the river, and inaugurat-
ing in 1895 the huge railway bridge at Cerna-
voda, constituting the shortest connection
of the Black Sea with the Baltic and North
Sea, and in 1896 the Iron Gate canal, which
likewise is of much importance for com-
mercial connections, the Roumanian Gov-
ernment in October, 1896, commenced the
extension work of Constantza Harbor,
which has recently been opened to naviga-
tion.

In order adequately to gauge the im-
portance of this harbor it should be remem-
bered that the rather limited coast of Rou-
mania does not comprise any natural har-
bors worth speaking of. The Government,
intent upon furthering the trade and com-
merce of the country, therefore decided on
creating an artificial harbor basin in con-
nection with the existing, though quite
unimportant equipments of the town of
Constantza situated on the coast of the
Black Sea.

The harbor mainly serves for the ship-
ment of the greater part of Roumanian
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export articles. This installation, com-
prising granaries for millions of tons of corn,
is the largest on the Continent.

The harbor is protected against the
tempests of the Black Sea by extensive piers
comprising a number of quays, large me-
chanical and locomotive workshops, docks,
granaries and loading plants.

Special attention was paid to those installa-
tions which are intended for ensuring an easy
and rapid unloading of export goods, the
'most important of which are corn, petroleum
and timber.

The equipment provided for the transfer
of corn comprises two huge granaries built of
concrete, each of which contains 255 silos
of a total capacity of 70,00o tons, plant for
the immediate transfer of corn from railway
cars into vessels, an iron frame 1,870 feet
in length with hoppers for unloading the corn,
supplied by belt conveyors, into telescoping
tubes, and thence into vessels, and quays of
the same length for the anchoring of five
(and if desired even ten) vessels to be loaded
simultaneously.

All the operations in handling the corn are
effected by horizontal belt conveyors and
vertical elevators. In addition to storing
the corn, and transferring it into vessels, the
cleaning, aerating and mixing is effected in
the granaries.

Outside of corn, petroleum and its products
are of special importance for export from
Constantza lfdrbor. The installations pro-
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vided for the storing and shipping of petro-
leum are situated in the western part of the
harbor and comprise a plant for receiving and
unldading the petroleum trains, installations
for storing the petroleum products, and
machinery for transferring them into
vessels.

The petroleum trains arrive at a special
station comprising six feeding tracks con -

CONVEYOR BELT BELOW THE GRAIN BINS

nected up with the various railway lines
terminating at Constantza. Between these
six tracks are provided four discharging
conduits to which are connected flexible tubes
communicating with the discharging cocks
of the petroleum wagons. Each of these
four lines of conduits is destined for some
special product (benzine, refined petroleum,
distilled petroleum and residues) and is able
to unload a whole train containing the same
product, conveying it under the influence of
gravity into a storage tank from which it may
be pumped into the tanks on the ships.

These extensive harbor works, arranged
on quite modern lines, are mainly operated
by electricity, which also provides the
lighting.

The electrical energy is generated in a large
power house, - situated close üo the harbor

basin on an artificial plateau made from
concrete. This comprises at the present
moment four generating sets of a total capaci-
ty of about i,soo horsepower.

The greater part of the electrical energy is
used up in the huge granaries, all the con-
veying belts and elevators, as well as the
cleaning and sorting machines being operated
by motors. An electrical signaling system
serves to superintend and check the weighing
Operations.

The belt conveyors and traveling elevators
with telescoping tubes installed ' on the
extensive iron frames alongside the corn
quays for transferring the corn into vessels
are likewise operated by electricity. The
railway trains supplying the corn are, taken
by electrical locomotives from the termini to
the granaries, or as far as the corn
vessels.

The petroleum ships which before entering
the petroleum harbor (separated from the
remaining harbor basin) have to put out
their fires, are drawn into the petroleum
basin by a number of electrically operated
capstans which are a very convenient form of
power. A lift with. electrically operated cap-
stans serves for the repairing of small -sized
ships.

These harbor works, in the construction
of which the most recent achievements of
modern engineering have been utilized, will
soon make the harbor of Constantza one
of the centres of commerce on the Black Sea.

Dodging German Taxes

The varied special taxes which Germany
is levying in order to maintain its tremendous
military and naval expenditures are having
curious effects, as the natural tendency of
the public is to avoid the use of the articles
thus taxed. For instance the tax on matches
has given such an impetus to the manufacture
of lighters using either an electric spark or
one allied to the old flint -steel method that
over a hundred types of such lighters are
already on the market. Now the tax on
arc lamp carbons (amounting to about
to cents per pound of the carbons) is likewise
being felt and the users of the old time
"open arc" lamps are replacing these with
long -burning types which consume only
about 1-15 as great a weight of carbon
per hour, thus cutting the government's
expected revenue down to a mere nominal
amount.
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Across Europe on Welded Rails

The smoother riding due to the welding
of rail ends to each other means added com-
fort for the traveler and less wear on the
rolling stock. Both reasons have contribu-
ted to the extensive use of electric welders

ACROSS EUROPE ON WELDED RAILS

for this purpose not only here, but in Europe
as well. Indeed, a recent estimate of the
trackage thus smoothly joined made it reach
from Madrid to Moscow-a particularly
fine showing when we considér that govern-
mental railways with their lack of competi-
tion are often inclined to stifle progress.

Increasing Life of Tungsten

The hot wire system for tungsten lamps
is being used on eastern railroads to minim-
ize breakage. A small current, keeping the
filament at a dull red, is always on the line,
thus giving longer life to the filament. The
lamps are lighted from storage batteries at
6o volts, this being reduced to four volts
when the lamps are extinguished.

Hoosac Tunnel to Be Electrified

A contract involving more than $1,000,000
has been awarded to the Westinghouse
Electric and Manufacturing Co. for ap-
paratus to be used by the New York, New
Haven and Hartford Railroad which will
electrify the famous Hoosac tunnel under the
Hoosac mountain in Massachusetts.

This ;tunnel. was completed in 1874,
after years of construction work. It is
four and three-quarters miles long, ex-
clusive of approaches. The total length of
the electrification work is seven miles, and

it will eliminate for good the long-standing
trouble of smoke and foul gases in this tunnel
while trains are passing through. The gen
eral plans for the electrification are uniform
with the work on the main line of the road,
and are conducted with the one idea of
ultimately making the New York, New
Haven and Hartford an electric line.

Antlered Electric Fixtures

To the enthusiastic sportsman the sight
of antlers or other trophies of the hunt is
always a source of pleasure as it recalls so
many enjoyable days and events. The
conventional lighting fixtures with their
polished brass or oxidized copper tubes and
balls may be more true to the canons of
art, but the lover of outdoor sport gets only

a tame sort of satisfaction from them. To
him the rustic intertwining of horns and
antlers makes by fax the stronger appeal.
One German firm is catering to this taste
by offering a whole line of antlered fixtures
to please theohuntsmen.



Learning to Use our Forest Products
By DENTON L. GEYER

Editorial Note.-We have in mind a cer-
tain large river in the state of Wisconsin.
It measures in width a quarter of a mile to
a mile from bank to bank. Twenty years
ago, before the great forests to the north had
been hacked to pieces, it was a noble stream.
Today it is a maze of sand bars and islands
and, except during spring freshets, one may
wade across it by judiciously picking his way.
Denuding of the forest lands has wrought
the change, in this and in thousands of other
cases. When we speak of the conservation
of natural resources we mean for one thing
the great movement now on to remedy such
conditions and conserve not only our forests
but the water supply of our rivers; for an-
other thing we mean the development of the
water power of these same streams, to be

turned into electrical energy. These two
features of the conservation movement are
closely interlinked. The following article,
therefore, treating as it does of steps now
being taken to prevent waste of our forest
products, has a direct bearing on electrical
development and merits attention of the
readers o¡ an electrical magazine.

Realizing that one of the most important
phases of the great conservation movement
in the near future will be to save every scrap
of wood taken from our forests, the United
States has established one large laboratory
to determine methods for using all the lum-
bering products to the greatest possible
advantage. To save our forests it is neces-
sary, we know now, to utilize 'a larger frac-
tion of the tree that is cut than has been done
in the past, and to keep the used fraction
in service for a longer period than has been
done in the past. It is primarily the purpose
of the new laboratory to work out processes
by which the waste parts of a harvested
tree can be given a market value.

In Twentieth Century industry, conserva-
tion means concentration-centralization of
machines, of brains, of efforts. Recognizing
this tendency as sound economics, the
United States has concentrated in this one
immense laboratory its entire equipment
and its entire experimental staff, that the
tests to be undertaken may be carried out
on a large scale. Heretofore such work as

has been done has been scattered through
the country in some half -dozen necessarily
incomplete plants; these have now been dis-
mantled, and their equipments combined.

Of the possible locations for the new
project, Madison, Wisconsin, was chosen
because of its central situation in the na-
tion as a whole, and because here a building
and site would be provided without any
cost to the Forestry Service whatever. A
$44,000 structure has been erected and
presented to the federal government by the
University of Wisconsin. Even before its
formal dedication in June, the actual
routine of work had begun. The building
occupies a place on the campus of the
University, and in return for its use the
forestry experts detailed to it will give as
a regular part of their duties a course of
lectures to students of the university in-
terested in forestry.

Situated not a great distance from the
northern forests, the laboratory has all the
materials for experimentation at hand.
Throughout the past year government
forest rangers have been scouring the na-
tion's woods for the specimens that would
be needed in these experiments. As a re-
sult, the yards and sheds of the new building
are piled high with barks and bits of trees
unknown to curious northwestern lumber-
men. There are strangely grained logs of
the most pungent odors, there are bundles
of "saplings" hardly bigger than fishing
poles, there are little cross -sections of trees
coming all the way from regions semi-
tropical. And all are neatly lettered and
numbered.

But why this carefully arranged collec-
tion? There is a scope of work here that
is worthy of nothing less than a national
enterprise, for the area of forest growth
represented by these specimens is as great
as the nation itself. The staff of experi-
menters holds some of the most able men
in any department of the government's
employ. Of what import is this growing
interest in forestry study?

Today we are cutting our forests, says
ex -Chief Forester Pinchot, just about three
times as fast as they are reproduced. Not
that such an amount of wood is needed;
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there is enormous waste in every operation,
-in cutting, logging, sawing, and every
later stage of wood manufacture.

The paper industry offers one way of
saving this waste. The wood that is lost
in the form of slabs, edgings, cull logs, and
unused tops and butts would supply our
pulp mills five times over. But can it be
used? At present the only kind of wood
available for paper is the spruce; and
it is a question whether other kinds
can be made to serve. To solve this
problem is one of the major raisons
d'être of the new laboratory. Every kind
of wood in any way resembling spruce will
be thoroughly tested out under every kind
of condition. For this purpose a miniature

NEW UNITED STATES FOREST PRODUCTS

The South, too, is now being rapidly
devastated of its forests. If the spruce is
useful to the North, the pine is the one
supremely useful tree of the South. And as
the spruce is being sacrificed for paper,
the pine is being sacrificed for tar and
"naval stores." The pine's destruction is
largely the result of the wantonly wasteful
methods by which these commodities-tur-
pentine, rosin, and the like-are procured.
The "production process" is barbarously
simple: in the selected tree a notch or
"box" is cut, so deep that the exuded tar
may be caught in the wound. And by this
"boxing" the tree is either killed after a
time, or so weakened that the next hard
wind storm blows it down.

BUILDING AT THE UNIVERSITY OF WISCONSIN

pulp mill has been set up, with machinery
comprising a grinder, a beating machine, a
"digester" each for the soda. and sulphite
processes, and a Froudrinier completing
machine turning out a continuous fifteen -
inch sheet of finished paper. Since all
timber for paper must be ground to pulp
before using, irrespective of size, it is obvious
that a collection of chips will serve about as
well as an entire log.

Today the country is using four million
tons of paper annually. And since the avail-
able supply of spruce is rapidly disappearing,
the subject of cheaper paper making-
lowering the "tax on intelligence"-is a
subject pretty well worth investigation.

The remedy is to devise a process by which
these resinous products can be chemically
extracted from the waste of the saw mills
and manufacturing plants using pine. This
wasted material would fully supply our
entire demand, could the process of extrac-
tion be perfected. For work on this prob-
lem, and for allied problems in wood dis-
tillation, the chemical department is supplied
with distillation retorts, a refining still, and
the necessary accessory apparatus.

But besides wasting wood in these various
ways, we allow forest fires to burn every
year as much as we use. The annual fire
loss, it is asserted by authorities, is actually
equal to the annual consumption.
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"This large loss is due primarily," states
McGarvey Cline, director of the new forest
products laboratory, "to the burning of
large tops and limbs, called `slash,' left in
logging operations. If, through this new
laboratory, there can be discovered some
new method of making turpentine, wood
alcohol, etc., from such slash, it will not
only mean an enormous increase in the value
of timber land, but it will also solve the
problem of our most destructive forest
fires."

range of the process, however, is very nar-
row. The method of treatment is to force
certain chemicals, such as zinc -chloride and
creosote, into the wood in large "treating
cylinders" at a pressure up to 600 pounds
per square inch. It has been already de-
monstrated that the material treated-such
as railroad ties, mine props, fence posts,
shingles, and piles-will have its period of
usefulness prolonged from ten to eighteen
years. Besides increasing the life of the
woods now in use, the treatment it is thought

TIMBER TESTING LABORATORY IN THE FOREST PRODUCTS BUILDING

Thus, by working out methods for the
utilization of the portions of a tree at pres-
ent wasted, the investigators hope to ac-
complish a double object. They will not

',only make useful what is now thrown away,
buit also by getting this material out of the
forests they will avert the indiscriminating
and terribly destructive forest fires.

But not only are we to learn to use more
of a tree than we use now, we are to learn
'to use it longer. We want to know how to
make timber last longer.

Protecting wood from decay and from the
;attack of insects has already been shown in
certain cases to be practicable. The known

may bring into use softer and inferior
varieties. Many of these softer grades,
which will not last long enough in service
to warrant installing them, may be made
fit to take the place of the hard grades, at
least for the coarser kinds of work. It is
possible, for instance, that the great tama-
rack swamps may yet furnish the main
portion of our railroad ties.

By an adequate system of chemical treat-
ment our annual wood consumption could
be cut down, says President Van Elise of
the University of Wisconsin, by about 12
per cent. That would mean a saving of
$72,000,000. The chemistry staff will at -

_
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tack this problem by furnishing artificially
the conditions that make decay most rapid.
A "fungus pit" is utilized, whose contents
are thoroughly inoculated with various wood -
destroying fungi, with the humidity and
temperature so regulated as to be most
favorable to their growth. Wood treated
with given preservatives are placed in this
liquid. By this means the efficiency of the
preservative being tested can be determined
under these conditions of forced rotting in a
very short interval.

The investigators will by no means confine
themselves, however, to the laboratory it-
self. To save the forest "slash," to control

PAPER PULP MACHINE IN

fires, to prevent exposed wood from rotting-
these are only the problems which happen
to lend themselves to indoor experiment.
The results thus experimentally determined
will not be considered as final, but will all
be tested out on a commercial scale. Ex-
perts will be sent out for short periods to
the larger mills desiring to co-operate with
the Bureau, and under their direction a
newly discovered process will be given a
trial "life-size."

The lecture courses will furnish a method
of spreading information almost equally
good. By explaining the history of forest

destruction and the present activities of the
conservation agitation, the officials hope
to create a healthy indignation against waste
in all the forms that it assumes. Scientific
cutting-felling the selected trees in such
a way as to spare the younger growth-
allowing to stand an occasional specimen
of the desired varieties to serve in reseeding,
leaving for further growth those young trees
not yet near their maximum usefulness-
these are some of the measures of lumbering
reform that the forestry workers have been
demanding with increasing insistence for
several years. The necessity for reforesting.
less fertile areas, especially mountain slopes

THE FOREST PRODUCTS BUILDING

where the gullying action of every rain is
carrying away the soil so rapidly that any
sort of growth at all will soon be impossi-
ble-this can be shown to be even more
pressing.

Add to these things the recognized ur-
gency of taking steps to maintain the exist-
ing growth on such of these areas as have
not been entirely devastated by wasteful
lumbering, and we have material for a
course of instruction that may give the great
movement for the conservation of our na-
tural resources a very observable and genuine
advance.



ELECTRIC CURRENTAT WORK
'VFW DEVICES FOR APPLYING ELECTRICITY

"Safety Valve" for Lightning

Lightning is a discharge of electricity
under extremely high pressure or voltage.
If its potential could be measured by any
device constructed by man it would no doubt
be found to reach into the millions of volts.
Imagine, then, what takes place when a bolt
of lightning strikes an electrical transmission
line. The line is designed to carry current
at voltages which have so far been brought
under control for practical purposes-say
I25,000 volts at the outside. Insulators
which will carry I25,000 volts safely are as
nothing when placed in the way of a light-
ning discharge, and the latter will jump to

earth from the line by the most unexpected
paths, starting arcs which the current from
the dynamos will follow through, doing great
damage.

It is customary then, to connect lightning
arresters to the line-they are really light-
ning by-paths or safety valves. One of the
most interesting types is the Westinghouse
"electrolytic" arrester, which comes the
nearest to fulfilling the term electric "safety
valve" of any of the various forms. Several
of these arresters are shown in the picture,
which was taken just outside of a trans-
former station. Three of the copper power
wires are shown in the foreground, entering
the building just under the eaves.

AN INSTALLATION OF ELECTROLYTIC LIGHTNING ARRESTERS
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The four cylindrical tanks are the electro-
lytic arresters. Each contains a number of
aluminum trays stacked one above another
like dinner plates, but insulated from each
other and filled in between with a liquid
electrolyte. The bottom tray is connected
to the earth and the top one to what is called
a horn gap. This latter consists of two wires
bent in a V-shape and placed horizontally
with their apexes not quite touching thus:
> C. One side of the gap, as stated, is con-
nected to one of the trays and
the other is connected to one
wire of the line.

The aluminum plates in the
electrolyte solution have a pe-
culiar property. Ordinarily they
are covered with a
thin film which
has a very high
resistance to the
passage of elec-

PORTABLE GRAIN ELEVATOR

tric current. When a very high voltage
or pressure is impressed upon them, however,
greater than the "critical voltage", this film
breaks down and current flows freely from
one to the next and so on to earth, until the
abnormal pressure is relieved. Then the
film forms again.

Now this is what happens when lightning
strikes one of the wires: the voltage for a
moment is extremely high and easily jumps
across the horn gap to the first tray. If its
pressure is high enough to injure the line or
electrical equipment it is also high enough to
overcome the resistance of the films on the
plates and so the surge of current escapes to
earth. This flow of current through the
trays starts an arc in the horn gap. As the
surge of pressure dies down, however, this
arc in the gap between the two V-shaped
horns is automatically blown out and the
line has been relieved before damage can
be done.

Portable Grain Elevator

A unique electric driven labor-saving
device has been designed for piling sacks
as shown in the accompanying illustration.
A portable elevator is provided with an

electric motor mounted
under the conveyor, about
two horsepower being
necessary for doing the
work. The platform is

eight feet long and about two feet
wide mounted on roller bearing
casters and equipped with a con-
veyor 173. feet long. This machine
handles one ton per minute, only

two men being required to operate it, one
loading and one piling.

The elevator is used on the Pacific Coast
extensively, in piling flour, barley and other
grains. More than 5o,000,000 bushels of
grain have been handled in this manner since
the machines were put upon the market.
The work of piling the grain was formerly
all done by hand.

It is maintained that one of the largest
grain handling firms in the world, at Port-
land, Ore., piled with a machine of this
kind on their dock 1,600 sacks of wheat
weighing 140 pounds each in one hour and
45 minutes.

A Bath of Electric Light

The Radiotherm, as it is called, is in
reality a small, portable electric light bath.
Every one knows that it is very healthful
to be in the sunlight as much as possible,

the sun's rays having a very decided thera-
peutic value. The Shaler Radiotherm con-
centrates rays, not of the sun, but of incan-
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descent electric lamps, directly on any de-
sired part of the body.

Unlike all other devices for applying heat
to the body, the amount of heat can be in-
stantaneously increased, lowered, or turned
off altogether. This is due to the fact that
there are three lamps in the device and that
one, two or all of them can be turned on, or
they can all be turned off by one motion of
the patented four-way switch.

Some Uses of the Flexilyte

In the September issue of Popular Elec-
tricity was a brief description of the Flexilyte
portable lamp, a handy device by means
of which a small incandescent lamp and its
conducting cord are arranged somewhat on
the principle of the ordinary tape measure,
so that the cord may be wound up or let
out at will. This makes a very practicable
portable lamp, as will be at once appre-
ciated by a glance at the pictures. Aside
from reading in bed and looking for pestifer-
ous lost collar buttons there are a hundred
other ways in which the little portable can
make itself useful. The cord will reach
from the lamp socket to a closet, writing
desk, dressing table, or cupboard, and give
you a light just where you want it.

Storing things away in a closet is easy
enough, but to find them is another matter.
You may try lighting one match, two, per-
haps three, but this carries with it an element
of danger. Instead ' of wasting time and
trying your patience, connect a Flexilyte

LOOKING FOR iw COLLAR BUTTON

and see how quickly you will find what you
are looking for.

Farmers' Telephones

There is no better way to obtain country
telephone lines than by organizing mutual
companies among the people who actually
want and use the telephones. In any co-
operative movement of this kind there must
be some one who will take the initiativ^ in
developing sentiment in favor of the propo-

READILY ADJUSTED AT Tuk, HEAD OF
THE BED

sition, and who will attend to the details of
organization. The usual method is for
one or more of the farmers most interested
to interview their neighbors on the subject,
after having ascertained approximately the
first cost of a line, and get them to promise
to subscribe either a certain definite amount
of money or for a certain number of shares
of stock, in case the company is incorporated.
After a sufficient number have been inter-
ested in the project, the whole question can
be easily closed by calling a mass meeting,
employing a lawyer to draw articles of in-
corporation, and inducing each of the inter-
ested parties to take sufficient stock in the
concern to meet the expenses of construc-
tion. Besides the usual officers, it is cus-
tomary to choose a board of control, which
will have the power of making contracts,
purchasing supplies and employing expert
labor when necessary.

-Orange Judd Farmer.

C
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X -Rays for Examining Petrifactions
By DR. ALFRED GRADENWITZ

The extremely numerous technical and
scientific uses of X-rays are known to be
based on the differences in transparence
shown by the various tissues in regard to

X-RAY PICTURE OF PETRIFIED STARFISH

these rays. The silhouettes produced by
the passage of X-rays therefore give an in-
sight into the internal structure of human
and animal organisms, which would other-
wise be forever closed to our eyes.

The latest achievement in this connection
is the use of those wonderful radiations in
investigating the internal structure of petri-
factions, viz., pre -historic organisms con-
verted into a mineral condition. In fact,
a French scientist, M. Pierre Goby at
Grasse, has recently obtained some excellent
X-ray pictures of petrified starfishes, of
which a sample is here reproduced.

In order to understand the possibility
of using X-rays in this connection, it should
be considered that all the internal parts of
a petrified starfish are filled up by a remark-
ably homogeneous quartz mass which mainly
consists of an agglomeration of minute
transparent grains, bound together by a
glue so loose as to leave small cav4ties in
the interstices.

Though being little transparent to X-
rays, this mineral mass is far less opaque
than carbonate of lime, the substance of
which the shell of the starfish consists.
This is how the X-ray picture of the petri-
faction, surprising though this be, absolutely
resembles that of a living starfish,
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Any slight discontinuity in the various
portions of the petrifaction will result in
a difference in the depth of shades. The
five radial grooves, for example, are dis-
tinctly visible and the thinnest portions of
the petrifaction, viz., those at the edge, are
especially clear. The digestive tube which
surrounds the central cavity is seen with
remarkable distinctness, each of its circum-
volutions being clearly marked.

An Effective Trolley Guard

A street car loaded with people bumps
and jars itself part way over a railway cross-
ing and stops. The trolley has been thrown
from the wire and a train is approaching.
To prevent just such conditions and save life
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WIRE MESH TROLLEY GUARD

many devices and inventions have been
offered. Cincinnati grade crossings are
using an effective arrangement shown above
the trolley wires in the picture. It consists
of an inverted wire mesh trough supported by
insulated guy wires. The trough is elec-
trically connected to the trolley wire so that
should the wheel leave the wire, current
will still be supplied the car until it is safely
over. Snow readily passes through the
trough and its use has proven most satis-
factory.



FOR PRACTICAL ELECTRICAL WORKERS
HOW TO /WAKKEAND OPERATE ELECTRICAL DEVICES

The Romance of Electric Power
By WARREN H. MILLER

I. LARGE GAS ENGINES

Did it ever occur to you what a very im-
portant part the fire grate plays in the power -
generating industries of the world?

Aside from water power and the concen-
trated rays of the sun, our only source of
bottled -up power lies in combustible fuel
of some sort. Excepting natural gas and
crude oil it must all be burnt on a grate of
some kind, and the poorer the fuel the
larger the grate, until, as soon as you get
below a certain grade of fuel, the grate
becomes too large and unwieldy to yield
anything but a very limited amount of heat,
and so we are forced by the grate to abandon
the use of vast amounts of combustibles
stored up for us by the sun in the form of
inedible and worthless vegetable products,
peats, poor lignites and all sorts of industrial
and agricultural refuse such as used tan-
bark and straw.

The Germans, who are great students of
broad economic questions, have proved in the
case of Power vs: the Potato that, except in
very special cases, ordinary river water
power is worth five times as much in dollars
and cents if used in improving agricultural
yield than if used for power. There is no
denying their arguments or their figures so
that the world's future power will tend to
economically develop in the lines of com-
bustion,-on a grate.

In the same way natural gas is far too
valuable in the general case, as a direct
source of illumination, to be used for power,
which would be later turned into light through
the medium of electricity-so we again
arrive at the grate as the logical first step in
the generation of the world's power.

After the grate has done its work in gasify-
ing the combustible, you can either turn this
gas forthwith under a boiler and generate

steam, or you can lead it to a gas engine and
explode it behind the piston to get your work
out of it direct. Again the grate interferes
and sets a limit to the steam engine, especially
in moderate sizes of from two to three hun-
dred horsepower, because a too great amount
of combustible must be burnt hi a short
time to generate a horsepower or a ki'owatt
by way of steam. Wherefore the combustible
must be of good quality, such as coal, or
else the grate grows out of all proportion to
the boiler and becomes unwieldy, wasteful
and hard to fire.

The only way out of this dilemma is to
cut down the steam consumption of the engine,
and so we find the modern European super-
heated steam unit, developed by the scien-
tific genius of the German steam engineer,
spreading all over Europe and Europe's
trade dependencies in thousands of installa-
tions. Our own small steam engines use
from 3o to 6o pounds of steam per horse-
power-hour:-the German locomobile or
superheated steam unit of 75 horsepower uses
only nine pounds of steam to the horsepower -
hour. Therefore the grate , need only be
one-third or even one-fourth as large as with
us;-or, what amounts to the same thing,
they can keep our size of grate and burn all
sorts of poor combustibles which we couldn't
think of using.

One therefore encounters them all over
the world in out of the way corners, a Lanz
locomobile even as big as 300 horsepower
getting along nicely burning plantation
refuse in Portugese East Africa; a 2,500
horsepower Wolf installation of three 800 -
horsepower units running on pampas straw
in Argentina; a 200 horsepower unit in
Wurtemburg using paper mill waste products;
a r 25 -horsepower plant running on bagasse
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A TYPE OF MODERN GAS ENGINE FOR DRIVING ELECTRIC GENERATORS -
CAPACITY 2500 HORSEPOWER

in Cuba; but more of them in a later article-
we were talking of grates.

You will note how the careful scientific use
of steam, in cutting down the engine -con-
sumption to ten pounds per horsepower, let
in all these poor grades of fuel which the
grate otherwise kept out. Now a gas pro-
ducer is really nothing but another form of
grate. It may be likened to a poor stove-
something that will just give enough heat to
gasify everything in the producer, most of
the combustible being partially burnt to
produce carbon monoxide gas. Here is the
ideal grate for a poor fuel. Instead of a
roaring white-hot fire such as you want
under a steam boiler, the very opposite is
required, a slow red fire with just enough
heat to drive out all the gases in the fuel, and
at the sam.e.time to split up the steam and air
fed to it into useful hydrogen and oxygen,
which combine with the carbon of the fuel to
form carbon monoxide and hydrocarbons.
If the fire is thin and white hot, steam and
air will either be burnt to inert carbon
dioxide or will get through unchanged and
spoil the gas for the engine. Not only that,
but they will start fires inside the producer
and either bum up the gas already generated
or blow up the whole thing.

With such a slow fire almost anything
combustible, can be treated in a producer to
yield a good power gas, leading us to the
reflection that the logical development of the
world's combustible resources would be, and
probably will be, to reserve the good coals
exclusively for house heating and use all the
poor grades and combustible refuse of all
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kinds for power. Once the conditions are
realized that a kilowatt of power costs less
from agricultural and industrial waste than
from coal hauled hundreds of miles, we may
see the cost of keeping us warm in winter
drop off somewhat from the present pre-
posterous figures. There are over three
million horsepower of absolutely unused gas
engine combustibles in blast -furnace and
oil -distillate gases alone, to say nothing of
agricultural, industrial and civic waste -
products

About 3.3 per cent of this is being exploited
today in large gas engines, generating electric
power.

As all small gas engines using gasoline,
city gas, and kerosene are but consumers of a
manufactured product which has already
used úp its share of the world's coal in being
manufactured, our interest will rather center
on the large horizontal gas engines designed
to develop thousands of horsepower from
the by-products of the world's coal -consum-
ing industries, and also from the poor and
worthless coals and lignites, valueless except
when turned into power. Every one knows
that a gas engine must do four things to run;
fill its cylinder with gas mixture, compress it,
explode it, and sweep the cylinder clean of
the exploded gas. One can devote four
strokes to this, one to each operation as in
the four-cycle engine, or you can combine
the operations of filling and compressing in
one stroke and the explosion and emptying
in the other, as in the two-cycle. But the
latter cannot be done except with very small
engines, and causes considerable loss of
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FIVE HUNDRED HORSEPOWER GAS ENGINE AT WORK

power, so that the four-cycle is the only
logical type for large gas engines.

Moreover, it certainly will not do to have
only one explosion or power stroke in four,
as it makes the engine too irregular to drive
alternating current dynamos in parallel, not
to mention all other cases where the speed
must stay steady. One must have one ex-
plosion for each stroke, and to do this the
large gas engine invariably takes the form
of two double-acting cylinders in tandem.
While the head end of No.
z is exploding its charge,
the crank end on the other
side of the piston is com-
pressing. In No. 2 cylin-
der the head end is filling
with fresh gas while the
piston is sweeping out the
exhaust in the crank end.
The igniters touch off each
one in turn, so that you
.an readily see that the
crank end of No. i which
was compressing is the
next one to be set off,
making the return stroke.
This stroke sweeps out the
exploded gases in the head
end of No. z, compresses
the gas in the head end of
No. 2 and fills the crank
end of No. 2 with fresh gas.
Just make a little picture
of the two cylinders and

this system of events will become en-
tirely apparent. The series of ignitions is
followed out in regular rotation, giving a
very uniform speed under steady load.

But as the load fluctuates, often violently
when driving street railways or industrial
plants, some means of governing the force of
the explosions must be provided. It is
obvious that the "hit-or-miss" system of
small gas engines, where the charges are
fired or not at the fourth stroke, depending

SHOWING THE SIZE OF A GAS ENGINE CYLINDER
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upon the general speed of the engine will not
do, as this introduces quite wide variations
in angular flywheel speed. Alternators in
parallel are so closely tied together elec-
trically that a variation of only about one-
third the width of a stator slot is the maxi-
mum permissible, say { inch in a rotor ten
feet in diameter. Yet this is the very form
of electrical service that the gas engine is
wanted for, particularly in the future, for
only by alternating current can the power be
distributed far and wide around the location
of the source of waste gas or waste combust-
ible. For this reason the very best engineer-
ing brains of the world have been turned
upon the governing of gas engines driving
alternators in parallel.

The "hit-or-miss" was discarded in favor
of throttling the mixture at a certain point,

J'¢earn

lowed by a back -fire somewhere in the ex-
haust piping, an engine will often be thrown
completely out of parallel on light loads and
all the engines in the power house will be
booming like siege -guns while the electric
instrument needles go wild. To avoid this,
the very latest designs of large American gas
engines have the governor designed to vary,
not only the opening of the ports, but the
time also that they remain open during each
stroke, so that the ports are never shut very
much even on light loads, as the time cut-off
also advances simultaneously with the clos-
ing of the ports.

The cylinders are now made of cast steel
by the most advanced firms, as it has all
along been quite a problem to make these
huge tubes strong enough in cast-iron to
withstand the shock of explosion and yet
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COMPARISON OF THE RELATIVE ECONOMY OF STEAM AND GAS ENGINES

combined with variable lift of the inlet valves,
both being controlled by the governor. In
other makes this was replaced by control of
the mixture directly at each of the four inlet
valves by a movable -port valve. At present
America leads the world in this form of gas
engine governing, the proportions of gas to
air being fixed approximately constant by
the sizes of the gas and air ports in the valve
and the opening of these is varied simul-
taneously at all four inlets, by the governor
as the load changes.

If the load is very light you can readily see
that the governor . will shut these ports to
mere slits, so that the mixture will not
remain of the same proportions due to fric-
tion along the port edges and the engine
will miss and become very irregular at light
loads. As every mis -fire is generally fol-

thin-walled enough to allow the jacket -water
tó cool the cylinder walls properly.

As made today the American horizontal
gas engines stand at the head as prime
movers for driving alternating current dyna-
mos in parallel.

Meanwhile on the electrical side of the
problem, the best scientists of America and
Europe-men like Steinmetz at home and
LeBlanc in France-have worked out the
kind of alternator best adapted for gas engine
drive. The design must provide for some-
thing to resist all tendencies to throw the
alternators out of parallel. If an engine mis-
fires or prematures, its whole load is imme-
diately transferred to the other engine in
parallel with it, and it itself becomes a drag
on the powerhouse. The governor of the
other engine instantly opens wide, while that
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of the back -firing engine closes, because it
for the moment has thrown off its load and
tries to speed up. The other engine, with
wide open governor soon has too much gas
because the first one is taking back all the
load, being too fast, so it in its turn speeds
up, while the other, gorged with all the
load, slows down. This swinging action is
known as "hunting," or surging in parallel.

The best cure for it is the electric "damper"
or amortisseur as the French call it. The
damper usually takes the form of a complete
"squirrel -cage" winding, built into the
revolving field of the alternator by running
heavy copper rods through holes bored in
the steel pole -pieces and joining these rods
by copper rings at each end. This makes
the revolving field in effect also the rotor of
a simple induction motor the stator being the
stator of the alternator. As you may know,
an induction motor always drags behind the
cycles of the alternating current and is there-
fore the best anti -hunting device. Now if
one engine tries to speed up, its frequency
also rises, so that the damper on the slow
machine must drag behind it, whence the
engine which is trying to get fast will have to
pull the other one with it,-which at once
slows it down.  The damper thus acts auto-
matically to resist any changes of speed. So
long as both engines are going along nicely,
the dampers take no part at all in the game,
but, let one engine try to get even a fraction
of an inch ahead of the other,-presto! the
damper of the other machine instantly drags
behind and discourages it.

The amount of combustible available for
gas engine power is so vast as to be almost
incomprehensible. For every ton of coke
burnt in smelting pig iron in the world's
blast furnaces, 75o horsepower is available
for outside sale and distribution; for every
barrel of refined oil in the world's oil -yards,
four horsepower are liberated in oil distillate
gas. After these come all the world's solid
combustibles in the order of gas -producing
capacity per pound as follows :-Coke, 104
cubic feet; bituminous coal, 75 cubic feet;
lignite or brown coal, 55 cubic feet; turf,
peat, 45 cubic feet; wood, 35 cubic feet, in-
cluding all the by-products of the lumber,
bark, cane and agricultural industries.
These are all available for gas -producer
service, and as to the comparative heat losses
of steam and gas engines our illustration
gives a very graphical comparison.

(To be continued.)

A Flashing Counter Sign

Just why an unexpectedly illuminated
sign will attract one's attention more than
adjoining larger and perhaps prettier ones,
is a matter that the psychologists will have

- A JONES f,C" 
ncs, in.urcr

OUR
- TlC$, , 1 LANCE ,577"

or
nc5. gf0/C[ Av7rI

FLASHING SIGN FOR SHOP COUNTER

to explain. For the practical storekeeper
the one great point is that these electric
signs do catch the customer's eyes whether
they want to look or not. A simple variation
from the usual types is in the shape of an
easel with enclosed sides and with the glass
front slid into place so that it can be ex-
changed for others. In this way the same
outfit can be made to advertise a variety
of different items alternately, the only added
expense being for the painted glass slides.

Handy Ground Block

It is often desirable in laboratory work to
be able to make a ground connection. The
accompanying illustration suggests a plan for

To /nstpumenis

HANDY GROUND BLOCK
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doing this. Take a piece of sheet brass
about i by 4 inches and bore several 3 -16 -inch
holes in it for round -headed brass screws.
Fasten this plate to a hard wood block on the
wall and connect to a water pipe if possible.
Any instrument that you wish to ground may
then be easily connected by wire under one
of the screws of the ground plate. This de-
vice should be used only where very small
currents are involved and if possible a slate
block provided in place of the wood.

FRED S. WALKER

Adjustable Lamp Shade

An ingenious shade for use on incandescent
lamps is here shown. It consists of a metal
disk bent into a semicylindrical form and
provided at opposite sides with spring clamps

adapted to press
against the lamp
globe, holding the
device in position.

,:1 As can be seen the
shade may be f as -
tened in any posi-
tion so that the
shadow is cast in
any desired direc-
tion. This arrange-
ment will be found
especially useful for
hospitals and sick-
rooms, enabling the
nurse to protect the
patient's face from
the direct rays of
light yet leaving

other parts of the room illuminated. By
painting the interior of the shade with white
enamel it may be used to a certain extent
as a reflector also.

1'

ADJUSTABLE LAMP
SHADE

Hint on Making a Small Rheostat

As resistance wire is somewhat expensive
and quite frequently amateurs in electricity
need a good resistance in some experiment I
might suggest that they look about the house
for one or more curtain shade rollers that
have been discarded. Inside the roller will
be found a nicely wound metal coil whose
resistance is high and which will stand
considerable heating by current. One can
arrange these coils on porcelain knobs or
tubes to his own liking and so build a rheostat
at little cost. G. H. DALTnu.

Testing Lamp Vacuum

In the patents granted Mr. Edison in 1879
the incandescant lamp is described as con-
sisting essentially of a high resistance carbon
filament hermetically sealed in a nearly
prefect vacuum.

When this vacuum becomes low the lamp
begins to waste energy. You have no doubt

TESTING LAMP VACUUM

found the globe of one lamp very hot while
another near it was only slightly warm. The
first lamp is losing its vacuum, the air
within the lamp affording a means of trans-
mitting heat from the filament to the bulb.
The illustration shows a simple means of
determining how good the vacuum is by
using as small as a one-half inch induction
coil. If in a dark room a lamp is held in the
hand and brought nearly or quite in contact
with the secondary post of the coil no effect
is noticeable if the vacuum is good. If a low
vacuum is present a bluish or yellowish haze
will fill the bulb.

Vat for Electroplating

A well made vat of oak may last for 12
or 15 years if it be smeared inside with the
following mixture:

Burgundy pitch 1,5oo parts
Old gutta percha in shreds 25o parts
Finely powdered pumice stone 750 parts

Melt the gutta-percha and mix it well with
the pumice stone. Then add the Burgundy
pitch. When the mixture is hot smear the
inside of the vat with it, laying on several
coats. Roughness and cracks may he
smoothed off with a hot soldering iron. The
heat of the iron makes the cement penetrate
the pores of the wood and increases its ad-
hesion. The vat will stand sulphate cf
copper baths, but not baths of cyanide.

E. BERTHOT



Construction of a Tesla High -Frequency
Apparatus

Many requests are received for informa-
tion on the construction of a Tesla coil and
transformer to go with it. As this requires
specific directions of some length we believe
it advisable to reprint the article by Mr.
H. L. Transtrom which appeared in the
January, 1909, issue of Popular Electricity.
This article contains all the information
necessary to construct a coil and transformer
with which to perform the usual high fre-
quency experiments such as lighting a six-
teen candle -power lamp one terminal of
which is held in the hand and the other con-
nected to one terminal of the Tesla coil,
the production of fantastic brush discharges,
the melting of fine wire by high frequency
current passed through the body, lighting
of a vacuum tube, etc. The outfit may
also be used for medical work and wireless
telegraphy. Following is a description of
the apparatus:

A transformer is needed, giving Io,000 to
20,000 volts to charge the condenser. To

/ 2

11-318'=1
Connect No.2 and 4 together for series
connection and for parralell No./ & 2,And
also 3 and 4.

FIGURE I. TRANSFORMER FOR HIGH
FREQUENCY WORK

construct one it is necessary to make a core
from soft sheet iron strips, with a cross-
section 21 inches square, built in the shape
of a rectangle eight by fourteen inches out-
side dimensions and three by nine inches
inside (see Fig. r).

Cut from the sheet iron, strips 21 by 51
inches and 21 by I r+1 inches, a sufficient

number to make a mass five inches thick
of each size when compressed in a vise.

Then take three strips at a time and build
a core of the dimensions given in Fig. I,
leaving the top section unfinished until the
secondary coils are placed in position.

To hold the core in shape after it is
assembled, take two pieces of dry wood
twelve by three by r1 inches and bore a
hole in the ends of each, nine inches apart.
Put one board on each side of the bottom
section and place in a vise, when the six-
inch bolts can be drawn tight and then the
core will be rigid.

On the vertical sections wrap tightly two
or three layers of friction tape to within
21 inches from the top. Over this wrap a
couple of layers of Empire cloth.

The primary consists of rIo double turns
wound in a single layer over the Empire
cloth, the conductors being two No. r 2

cotton -covered copper wires placed side by
side, 55 double turns on each vertical sec-
tion (see Fig. r).

Over the primary winding next wind
tightly 15 layers of No. 7 Empire cloth nine
inches wide and we are ready for the second-
ary winding.

In winding the secondary much care must
be exercised, as a transformer's insulation
is no better than its weakest spot. This
secondary consists of 20,000 turns of No.
32 single cotton -covered copper wire wound
in eight coils of 2,50o turns each, which
are connected in series, four coils on each
side.

The coils are rectangular in shape II -
inches wide, four inches square inside and
six inches square outside dimensions. They
are wound on a form ri inches wide and four
inches square, the lateral edges being slightly
rounded off to facilitate winding. This form
is carefully centered and a metal rod about
six inches long of any convenient size is
passed through, with a small crank fastened
on one end. To keep the coil from sliding
out of shape make two disks seven inches
in diameter, and when centered screw one
on each side of the form.

Set this form between two supports and
begin winding, first a layer of Empire paper

1
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and then a layer of wire alternately, until
the 2,500 turns are on. It will be found
very easy to wind this fine wire in layers if
it is allowed to slide over a rod a foot or
so away and guided with one hand while
winding with the other. Leave a margin
of I inch in each layer.

All coils should be tested to see if there
are any bare places or if the wire is in one
continuous piece. If not, do not attempt

bottom of the, core by inserting narrow strips
of birch wood across the binding boards
and cover with several thicknesses of Em-
pire cloth.

When all the coils are assembled and
connected properly, the top part of the core
may be completed. A sheet of micanite
nine by four by o.i inches should be used
to separate the vertical sets of coils. Make
a box of close -grained hardwood seven by

Copper Strips

FIG. 2-CONDENSER FOR HIGH FREQUENCY APPARATUS

to use it as it will surely burn out when run
a short time. When all coils are completed
they should be dried in an oven, not too hot,
and then laid flat in hot petroleum and boiled
for several hours, -and then left to cool in
the mixture until set, which will take quite
a long time.

When thoroughly cold, take carefully out
of the mixture and after taking the surplus
off the coils, assemble on the core over the
primary, four on each side. To keep the
coils insulated from each other, cut 36
squares of Empire cloth seven by seven
inches and cut out of their centres a hole
that will fit snugly over the Empire cloth on
the primary. Use six thicknesses between
adjacent coils, there being only six places
to use these separators.

The coils should all be connected in series
as though it were one continuous wire
beginning at the top of one section and end-
ing at the top of the other. (See Fig. r.)

Connect all coils so that they have the same
relation to one another as the turns in the
primary. Keep the coils one inch from the

fifteen by fourteen inches inside measure-
ments and coat thoroughly with hot paraffine
to make it perfectly tight.

When the transformer is set in the box
it may be fastened by screws to the bottom
binding boards.

Bring the ends of the primary wires to
one side of the box and the secondary to
the other side where they can be connected
to proper binding posts. The secondary
wire should be kept clear from the core and
be led out through hard rubber rod binding
posts. The four primary wires should
be arranged so that they can be easily
connected either in series or parallel.

Boil 4o pounds of extra amber petroleum
and fill the box to the top and screw fast
the cover and the transformer is complete.

Next we construct an adjustable con-
denser of seventeen plates of double thick-
ness window glass ten by twelve inches.
Coat all the plates with tin foil five by six
inches on both sides. Leave a margin of
two inches on top and sides and five inches
on the bottom. On eight of these plates
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paste a strip of tin foil on the lower right
hand corner to reach the bottom and on
the other nine paste them on the lower left
hand corner of the foil. These are the con-
nectors which rest on two copper strips laid
parallel four inches apart on the bottom of
the crate with binding posts on each end.
The strips are fastened on and insulated
from the bottom of the wooden crate, with
slots in the sides to receive the plates. (See
Fig. 2.)

The Tesla coil consists of a primary
of seven turns of No. 6 bare copper wire
and a secondary of 18o turns of No. 22 bare
copper wire wound in a single layer on a
drum six inches in diameter and fourteen

On the primary a binding post is fitted
at only the upper end, while the other con-
nection is a sliding contact.

For a spark gap take a glass jar about six
inches in diameter and eight or ten inches
in height and make a hole in the bottom
k inch in diameter. To do this take clay
or putty and lay a thick layer over the
centre of the bottom of the jar. Make a
finch hole in the clay down to the glass
and fill with hot solder. The glass will
fall out the shape of the hole in the putty
or clay.

Make a cover from some nice hardwood
to fit tightly in the top of the jar, and bore
a hole in the centre, in which fasten securely a

threaded finch nut which
is connected by a wire to
a binding post on one
edge of the cover.

A }-inch rod threaded
the whole length is fitted
with a hard rubber handle

by three inches long.
This is screwed in the
threaded nut. The length
of rod depends on the

;\II0
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T- Transformer Li- Primary of Tesler Coil
C- Condenser L2 Secondary.. ..
S- Spark yap S -Sliding Contact

G -Ground
FIG. 3. CONNECTIONS OF TESLA OUTFIT

inches long made of dry birch boards glued
together in a circle 'and then turned off in a
lathe. The turns of wire are carefully
spaced apart 1-16 inch when winding, leav-
ing a margin of /- inch on the ends. The
primary is wound on a wooden drum eight
inches in diameter and 41- inches long, the
turns being carefully spaced apart and
fastened. The secondary coil is set on top
of the primary coil and the base fastened to
the bottom drum.

Give the secondary winding a coat of
orange shellac, being careful not to disturb
the turns while doing so. A nice turned
top can be added for appearance, and a
brass rod four inches long and I inch thick
driven tightly in the centre of the top and
well rounded off, will be the discharge rod,
being connected to the top end of the second-
ary wire.

The lower end of the secondary terminates
in another binding post.

height of jar used. An-
other rod is fitted with a
metal ball inch in dia-
meter and inserted in the
hole in the bottom and
then through a base of
hardwood on which a
binding post is placed.

Now to operate the completed apparatus
connect as per diagram, Fig. 3.

Connect the lower terminal of the sec-
ondary of the Tesla coil to a good ground
with stranded wire, as a stranded wire is a
better conductor for high frequency currents
than is solid wire.

Although good results can be obtained by
using the primary in parallel on 110 volts,
6o cycles, consequently 20,000 volts second-
ary voltage, yet as good results with better
control may be had by using the primary
sections in series and an adjustable choke
coil in series with them. The choke coil
can be made from a mass of sheet iron 21
by 21 by eight inches, which is inserted in
a hollow coil of No. 10 copper wire of 110
turns.

By inserting the core in the coil the cur-
rent can be varied according to the depth
inserted. This outfit is for the uni-polar
or single pole method of generating high

<
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frequency currents. If all connections are
correctly made the spark gap should be
turned until the spark will just jump easily,
then on the primary of the Tesla coil move
the sliding contact on the second turn from
the top, then onto the next turn and so on
until the desired results are obtained.

To light a lamp use the fourth or fifth
turn and slide the lamp along the side until
the brightest light is obtained.

Always disconnect the primary of the
transformer before attempting to adjust
the different parts.

By adding condenser plates or taking
them out of the crate, one by one, the coils
will be brought in tune under certain con-
ditions.

How a Farmer Secured Electric
Lights

W. H. Neville, of Vista Farms, Edison,
Pa., by the exercise of a little ingenuity and
using second-hand apparatus constructed a
very satisfactory electric light plant at small
cost. He sends us the following description.

two horsepower gasoline
engine was already in use. A second-hand,
one horsepower, i to -volt shunt-wound motor
was purchased and belted to the engine and

'used as a dynamo, as shown in the picture.
By running the motor fifteen per cent faster

than its rated speed it lights to full brilliancy
sixteen, sixteen -candlepower lamps. One
gallon of gasoline will run the engine over five
hours, so that the cost per light is but one -
fifth of a cent per hour. Kerosene lighting
used to cost me more.

"The pulleys on the engine are so arranged
that I run the engine to pump water, saw
wood, churn, etc., so that I figure the lighting
as costing nothing when other savings in
labor are considered. No storage battery is
used so there is the inconvenience of having
to start the engine each time light is needed
but I am amply repaid by having plenty of
light and no oil lamps to handle and care for.

"The engine and generator require hardly
any attention and an old motor such as I use
can be purchased for as low as fifteen dollars.
By rewinding the starting box with a fine
gauge resistance wire I made a good field
rheostat."

A Potato Polarity Indicator

That ordinary vegetable, the potato, may
be used to tell which is the positive and which

negative terminal of a circuit. Insert
the two current carrying wires into the
freshly cut surface. A green stain due to
dissolved copper indicates the positive wire.
If both wires are surrounded by dark -
colored stains the current is alternating.

ELECTRICAL. GENERATING SET FOR FARM USE
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Permanent Vacuum Cleaning System

The time is approaching when arrange-
ments will be made in building a house for
a vacuum cleaning system the same as for
the heating, lighting and plumbing systems.

One way of acquiring this most desirable
adjunct to a modern home is by the use of
what is known as the Keller -Duplex system,
which is shown in the illustrations.

In the basement is located the machine for
creating a vacuum in the system of small
pipes which lead to the various rooms of
the house. This part is stationary, and the
little motor which operates the pump is
connected directly to the lighting circuit

PERMANENT VACUUM PUMP AND MOTOR
IN THE BASEMENT

A little piping will be necessary, but not
nearly so elaborate as for the heating and
plumbing which are now recognized neces-
$ities,

SHOWING CONNECTION TO INLET

in the basement, being started and stopped
by ordinary snap switches located on all
floors. The air which is drawn down
through the system of pipes is passed through
muslin bags in the vacuum creating chamber
and all dust and dirt so removed.

Up stairs, all that is visible of the system
is a small inlet in the base board, to which
the hose is connected. The hose is plenty
long enough to reach to all parts of the room
and the usual "tools" are provided for clean-
ing carpets, rugs, draperies, curtains, etc.

The pipes for the system range from r
to one inch in diameter and so are
readily run through partitions and between
floors,
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ELECTRIC FIRELESS COOKING

To many people the term "fireless cooker"
is an apparent self-contradiction. It sounds
like saying a "wingless bird," or an "un-
frozen icicle." Nevertheless there are such
things as fireless cookers which effect con-
siderable economy.
They are devices for
keeping food in a
state of being cookedafter the process of
cooking has been
properly started
either over a fire or
by means of electric
heat. Such a cooker
consists essentially .

of a containing re- 1
ceptacle which will
not allow the heat
to escape from the
steaming hot in-
gredients, once they
are put inside.

One of the newest
departures in this l
line is known as the
Quad electric stove ---;
and fireless cooker.
It embodies all the .,
advantages and eco-
nomies of electric
cooking with those
of the fireless cooker.

T h e illustration
shows clearly t h e
method of operation.
In the upper picture
the housewife is
preparing the break-
fast. This is done
on the small electric
disk stove which is
placed in the bottom
of the cooker proper.
The cereal is already
cooked and the cof-
fee, bacon and eggs
are in the process of
preparation for the
breakfast table.--

At her right hand
is the fireless cooker
which by means of an air -tight, beveled
rim fits down into the base which holds the

stove. While the breakfast is being pre-
pared or at any time during the morning work
the various dishes may be prepared for the
noonday meal. These find places in the
various compartments of the fireless cooker

as shown in the mid-
dle picture. These
maybe set going as
soonas the break-
fast is out of the
way, for fireless

mi cooking is a slow
process, and nothing
is wasted in steam or
vapor, and there is

r , no burning of a dish,
which is always a
possibility where an
oven is used. When
the vegetables, roast,
etc., are all in the
cooker and the cover
clamped down, the
current is turned in-
to the stove, which
remains in the bot-
tom of the cooker,
and left on for a
short time until ev-
erything is at cook-
ing temperature.
Then, owing to the
non-conducting sides
and bottom of the
cooker the heat is re-
tained and the cook-
ing process goes on.

The one who has
presided over these
operations may then
go out, to do her
shopping without
fear of coming back

' to an oven and
kitchen full of

1 smoke. If a hurry
call comes in to put

t R off dinner for a half
an hour it causes no
consternation, for
the things will come
out of the cooker

at the end of that time and be just as
good.
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Sweeping, Beating and Dusting in
One Operation

Some of the most painstaking house-
keepers maintain that it has been and al-
ways will be necessary to beat carpets, shake
rugs, sweep thoroughly and then dust. In
other words they do not feel things are being
cleaned unless they can "see the dust fly."

For this reason they very likely have not
taken readily to the quietly operating vacuum
cleaner. Perhaps how-
ever, they have never seen
the Hoover suction sweep-
er in operation, which
not only embodies the
vacuum cleaning princi-
ple but also that of
the ordinary carpet
sweeper.

These principles are
all embodied in the
design shown in the
illustration, which con-
sists of but five parts
-the motor, the fan,
the brush, the case
and the bag. The suc-
tion is cre-
ated by a
fan driven
at a speed
of 3,40o rev-
olutions per
minute, by
a compact
but power-
ful Westing-
house elec-
tric motor,
which also
operates a revolving soft hair bristle
brush at high. rate of speed. These elements,
in their operation combine the three cardinal
principles of cleaning: vibration, formerly
accomplished by beating and shaking;
brushing, formerly done, ineffectively, with
the broom and carpet sweeper; suction, the
gathering and holding of all the dirt after it
has been dislodged.

The initial cost of the electric suction
sweeper and the cost of the current necessary
to operate it are very insignificant when com-
pared with the time and expense, and the
personal worry and fatigue connected with
the old fashioned method of house cleaning.
Besides, a sweeper of this kind keeps the

home clean, not once in a while, but all the
time, and not partially but absolutely clean.

Automatic Batteries for House
Lighting

Portable storage batteries now so common-
ly used for operating the ignition system of
automobiles, and giving about 6o ampere
hours at six volts, have found many uses
besides that for which they were primarily

intended. For instance,
in the home of the
maker of one of the
well kn own types of
battery, the Jewel, ex-
tensive use is made of
the current derived
from two of these bat-
teries.

One of the batteries
is placed upon a shelf
in the basement, and
connected with fourteen
tungsten lamps of vari-
ous sizes from two to
ten candlepower, and
within each of five
closets are lamps in
oval reflectors, these
lamps being connected

with burg-
lar alarm
springs o n
the closet
doors, in
such a way
that when
the doors

SWEEPING AND DUSTING AT TIIE SAME TIME are opened
and closen

the lights are lighted and closed off auto-
matically.

Also above the five mirrors are lamps, and
on the piano is a lamp in an oval reflector.
In the bedrooms eight -candlepower lamps
are used to furnish light for retiring, and in
the basement a ten -candlepower lamp is
used when coaling the furnace, etc. This
battery is also connected with a jump spark
coil, which ignites the burners of the kitchen
gas stove, and also to operate a system of
burglar alarms, electric door chimes, elec-
tric fans and electric cigar lighters.

The other battery is used for the operating
of a vacuum cleaner, and sewing machine,
nd massage vibrator. There is also being
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constructed for this residence an electrically
lighted and operated water spray fountain
for the parlor.

About every two weeks one of the batteries
is taken out to be re -charged. The cost of
re -charging a "6-6o" battery, is only fifteen
cents. Where central station current is
not available such a system is satisfactory
and economical.

Magnetic Thimble

An ingenious novelty in the form of a
magnetic thimble is shown in the cut, the
object being to enable one to pick up a
needle readily ;without getting out of tem-

per. A little
horseshoe
magnet i s
fastened to
the thimble,
the ends
projecting
slightly be-
yond the
end but not
inter fering
with the or-
dinary u s e
of the thim-
ble. This

department is edited by a couple of men and
far be it from them to pass upon the prac-
ticability of the device. But it will pick
up fish-hooks and there is no reason why it
should not work on needles.

Ventilator

*Magnet

A MAGNETIC THIMBLE

"Electricity in the Service of
Woman"

Twenty years ago one of the best elec-
trical books available for the general reader
was Urbanitzky's "Electricity in the Service
of Man," an Boo -page volume of which
repeated editions were issued both in German
and in English. In giving it this title, the
author evidently thought of electricity as
serving mankind in general, although the
contents are devoted almost entirely to the
industrial uses which benefit the average
person rather indirectly. The well illus-
trated volume did include medical batteries,
incandescent lamps and telephones which
even at that time were invading the homes
and making their appeal to women, but out-
side of these three items it was practically a
man's book.

The electric heater that takes the chill
off my lady's dressing room in the morning,
the thermal pad that warmed her feet last
night, the electric curling iron and vibrator
that help preserve her beauty; the hair
drier that relieves part of her toilette making
of its wearisomeness; the coffee urn, toaster
and chafing dish that make her breakfast-
ing a joy; the washing machine and electric
sad irons that lighten the household work;
the vacuum cleaner that leaves no need for
the terrors of spring cleaning; the fan motor
that insures baby's sleep or mother's com-
fort even on the hottest days-all these have
come since Urbanitzky wrote and revised
his memorable book.

To describe and picture these and a score
of other electric devices of interest to house-
keepers with the same clearness would make
fully as large a volume on "Electricity in the
Service of Women." Is it not time that
some man showed his gallantry as well as
his thoughtfulness by treating this theme
in an adequate volume?

The "Cozy" Toaster

Among the more recent portable devices
for cooking by electricity is the Phelps Cozy
toaster which prepares a slice of bread just
to your liking for a cost of only one -twelfth of
a cent a slice. It toasts two slices at a time,

A NEW ELECTRIC TOASTER

one on each side. The heating element is
practically indestructble, and the toaster
presents a handsome appearance. There
is a little hinged holder for the slice which,
when turned up and fastened in place, holds
the sire near the red hot wires but not touch-

um.
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An Electrical Laboratory for Twenty -Five
Dollars

By DAVID P. MORRISON

PART XII. -SOME SIMPLE EXPERIMENTS

All magnets have the power of attracting
toward them any magnetic material that
may come into the region surrounding the
magnet, which is termed the magnetic field.
This magnetic field is then a region in which
magnetic forces exist and its strength at
any point will depend upon the strength
of the magnet producing it and the distance
the point considered is from the magnet.
This magnetic field will have a definite direc-
tion at any point and this direction is deter-
mined by the direction a north magnet pole
would tend to move when placed in the field
at the point. If a compass needle were
placed in the field the north pole would point
in the direction of the field.

Place a good size bar magnet on top of a
piece of paper as shown in Fig. io8. Now

FIG. I08. DETERMINING THE DIRECTION
OF MAGNETIC FIELD

take a very short steel needle and magnetize
it and arrange to support the needle by a
piece of very fine thread so that it is perfectly
free to turn and well balanced. The direc-
tion of the magnetic field surrounding the
magnet at any point can now be determined

by the small magnet or compass needle and
marked on the paper with a pencil. If the
compass needle be carried from one of the
magnets to the other, and its position marked
for a number of different points, and a line
drawn through all these points, correspond-
ing in direction with the position of the needle
at the point, the line will correspond to what

FIG. I09. MAP OF LINES OF FORCE

is termed a line of force. Any number of
different paths may be taken by the needle
and a line drawn for each path. The posi-
tion of these various lines with respect to
each other will be similar to that shown in
Fig. 109.

The above method of mapping out the
magnetic field of a magnet will be found
to be very tedious and the following method
will be much easier and it will require a
great deal less time. Place the magnet
whose field is to be investigated under a
sheet of heavy paper or cardboard and
sprinkle some rather fine iron filings on the
paper, tapping the paper at the same time.
The iron filings will arrange themselves
in curves corresponding in direction to the
magnetic field. Such a field is shown in
Fig. i io.
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These imaginary lines, called lines of
force, always start from the North Pole of
a magnet and terminate at the South Pole.
If a magnetic substance be placed in the

FIG. II0. IRON FILINGS IN MAGNETIC
FIELD

field of a magnet the field will be distorted
or changed. The lines of force per unit
area will be a great deal greater through
the magnetic substance than through the
air. This is on account of the substance
being a better conductor of magnetism than
air. If, for instance, a piece of iron be
placed in the field the result will be similar
to that shown in Fig. III.

The arrangement of the lines of force
existing between the opposite poles of two

FIG. III. PIECE OF IRON IN MAGNETIC
FIELD

magnets is shown in Fig. 112. It can be
seen that the lines pass between poles of
opposite polarity. When the like poles of
the magnets are presented, the lines no
longer pass from one magnet to the other
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but pass around and terminate at the oppo-
site pole of the same magnet, as shown in
Fig. iii.

To preserve the field as shown by the
position of the filings upon the paper, take
the sheet of paper the field is to be formed
on and dip it in some hot paraffin and then
hang it up by one edge and allow it to drain
and cool. The field can now be produced
on this sheet of paraffined paper. After
all the filings are arranged as you want
them, and without moving the magnet
or paper, take a hot soldering iron or poker
and hold it over the paper which melts
the paraffin and allows the filings to sink

FIG. II2. ACTION BETWEEN OPPOSITE
POLES

into it, and they are as a result held in
place when the paraffin cools.

Another simple experiment that serves
to show the direction of a magnetic field
may be performed as follows: Obtain a
shallow vessel, preferably glass, and of

FIG. 113. ACTION BETWEEN LIKE POLES

rather large diameter. Place in the bottom
of this vessel a permanent bar magnet and
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cover it with water to a depth of about one
inch. Now magnetize a steel needle several
inches in length and put it through a cork
in such a way that it will float in a vertical
position, when the cork is placed in the
water, see Fig. 114. First, however, deter-
mine the polarity of the needle and arrange
to have the lower end the North Pole. When
the cork and the needle are placed in the
water they will move, 'due to the magnetic

FIG. 114. FLOAT SHOWS DIRECTION OF
LINES

field of the permanent magnet upon the
North Pole of the needle. The cork will
follow a curve similar in form to one of the
lines drawn in Fig. roq and it will pass from
the North Pole of the permanent magnet to
the South Pole.

This experiment can be made to appear
very mysterious in the following way.
Magnetize a: short piece of steel and imbed
it in a piece of cork so that the magnet itself
is not visible. Obtain a steel rod about
one foot long and } inch in diameter and
magnetize it by means of a powerful elec-
tro -magnet if possible. After the bar has
been magnetized it may be placed inside
of a wooden tube and the ends covered in
some suitable way. With this wand the
cork can be made to move in the dish in
any way you choose. You can hold the
dish in cne hand while you are performing
the experiment and the results will be en-
tirely dependent upon your movement of
the wand. Give the wand to some one and
at the same time place the dish on a table
with a strong magnet under the cover on
the table. Have the pole of the magnet
that is under the table, of the opposite
polarity to the lower end of the magnet in
the cork. When this is the case the cork
will be held in a position directly over the

magnet under the dish and if this magnet
is very strong there will be practically no
change in the position of the cork produced
by any movement of the wand.

Here is another experiment. Obtain a
small quantity of iron filings and place
them in a shallow dish. Now get a piece
of very soft iron about } inch in diameter
and six inches long. Place one end of this
,piece of iron in the dish of iron filings and
withdraw it. There will be no iron filings
adhering to it. Place the end of the piece
of iron again in the dish and present one
end of your wand to the other end of the
piece of iron and withdraw the end of the
iron rod from the dish of filings still holding
the wand near the other end. When the
wand is placed near the piece of iron the
latter becomes magnetized due to the process
of magnetic induction and as a result at-
tracts the iron filings.

The magnet produced by the process of
magnetic induction has a polarity just the
same as any other magnet and this polarity
can be determined by presenting one end of
the bar, in which the magnetism is induced,
to a compass needle. The polarity thus
determined will bear a definite relation to
the polarity of the permanent magnet that
is inducing the magnetism in the iron bar.
It will be found that by marking the polarity
of the magnets that the pole of the induced
magnet nearest the end of the inducing
magnet will be of opposite polarity to that
end of the permanent magnet.

Magnetism is supposed to be due to a
molecular condition of the material forming
the magnet because a magnetic needle when
heated red hot is found to lose its magnetism
completely, and if a magnet is jarred or
hammered or twisted, the ability of the poles
to pick up particles of magnetic materials
is greatly diminished. Again, if a magnet
be broken into a number of small parts,
each part is found to possess two magnetic
poles. The subdivision may be continued
indefinitely but always with the same result
that two poles are formed at each break.

Fill a small glass tube with iron filings
and magnetize the tube by stroking it with
a magnet. This magnetized tube will then
produce an effect on the ordinary compass
needle the same as that produced by any
magnet and from all outward effect it is
itself a magnet. But it will lose its magnet-
ism as soon as the filings are shaken up.
You can magnetize the tube with your wand,

<
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present it to the compass needle and the
needle will be affected. Hand the tube now
to another person and in doing so give it
several good shakes. The person to whom
the tube was presented, much to his sur-
prise, will be unable to cause it to produce
any effect upon the compass needle.

Another interesting experiment that might
be called magnetic writing can be carried
out as follows: Round off the end of a
piece of steel and magnetize it as strongly
as you can. Now with the end of the magnet
write on a piece of thin steel such as a saw
blade and then sprinkle with iron filings.
The writing, which is quite invisible in it-
self, comes out in the lines of the filings that
stick to the magnetized parts. This writing
will continue in the steel for a considerable
time, depending of course upon the treatment
of the piece of sheet steel.

In making magnets some care should be
exercised in selecting the material for the
magnet. All kinds of steel cannot be used
in making permanent magnets, although
they may possess good machine tool proper-
ties. Certain grades of steel that contain
a certain 'percentage of manganese cannot
be magnetized. Some brands of mild plate
steel, spring steel, and cast steel can be
readily magnetized, but they do not retain
their magnetism permanently. Select a
piece of good close -grained rolled steel and
cut from it a piece whose dimensions cor-
respond to those of the magnet you want to
make. This piece of steel should now be
bent into its final form and finished with a
fine file. Temper the piece glass hard by
heating it to a moderately bright red tem-
perature and then plunging, it into a bath
of water or preferably oil. The piece of
steel can now be magnetized as follows,
often called the "single touch" method and
the proper pro-
cedure for car-
rying out this
method is
shown in Pig.
115. The dot-
ted line indi-
cates the path
the end of the
magnet used
in magnetizing the bar should travel in. A
better magnet will be obtained by magnetiz-
ing each half separately as shown in Fig. 116.

Oftentimes there is no permanent magnet
available to be used in magnetizing your

FIG. I15. MAGNETIZING
BY "SINGLE TOUCH"

bar and the magnetism of the earth may be
utilized. If the bar to be magnetized be
placed as near as possible parallel to the
earth's magnetic field, the north end dip-
ping down, and in this position be struck
a number of times with a piece of wood,
it will be found to have acquired magnetic
properties.

If a number of turns of insulated wire
be wrapped around a piece of steel to be

FIG. I16. MAKING A MAGNET

magnetized, and a strong current of elec-
tricity be passed through the coil from a
battery as shown in Fig. 117, the bar will be
permanently magnetized with a North and
a South Pole, after the current is turned off.
Tapping the bar while the current is turned
on will increase the strength of the magnet
formed.

FIG. I17. MAGNETIZING WITH AN ELECTRIC
CURRENT.

The coil may be wound on a wooden form
and any number of bars magnetized by
simply slipping them into the coil, which
eliminates the trouble of winding and re-
winding the coil for each magnet. If a
soft piece of iron were placed in the coil
it would lose its magnetism as soon as the
current was turned off. This fact is used
in what might be termed a silent telegraph
instrument which consists of a piece of soft
iron surrounded by a coil of wire and
mounted over a small box of fine iron filings.
These filings are attracted to the bar of
iron when there is a current in the coil of
wire surrounding it and they are released
when the current ceases to flow. The coil
can be connected in a telegraph circuit in
the place of the ordinary sounder. A sheet
of white paper placed over the e»d of the
bar of iron will add greatly to the ease of
determining whether the filings are attracted
to the bar or not. The duration of the time
the filings are held by the bar corresponds
to the dots and dashes of the code you use.

. (The End.)
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An Electrical Laboratory on Wheels

The management of a system of evening
schools in New England has devised a
very novel method of furnishing electricity
for the use of the students.

Four specially designed automobiles made
with an enclosed tonneau are used to trans-
port the apparatus from place to place. Un-
der the chassis is suspended a two -kilowatt,
direct or alternating current generator,
driven by the same gas motor that propels the

LABORATORY READY FOR USE

vehicle itself. Wires lead to part of the
tonneau cover which when opened up forms
a good sized switchboard. Connections are
made to the board and students have the
benefit of a complete laboratory outfit. The
automobiles are also equipped with a 200-
mile wireless station so that it is possible
for the schools to be in communication with
each other at all times.

An Electrical Fishtale?

Smiles were abundant among readers of
the last number of the Swiss "Technische
Blaetter," a serious technical journal, on
account of an article in the same purporting
to be based on experiments made by a
Frenchman named Rose. The article stated
that Rose dipped the terminals of a dynamo
into a stream in which dace or darts (a
small variety of fish allied to our familiar
minnows) were plentiful and that the cur-
rent strongly attracted the little fish to the
positive pole; in fact, they were so forcibly
drawn to it that if this positive wire had been
barbed they would have been speared alive!

Perhaps there is some action of the current
on fish of which we are not yet aware, but
with all due regard to the never ending
wonders of electricity, does not this report
sound rather fishy ?

A Magnetic Puzzle

Every year brings new varieties of the
"Pigs in the Clover" type of puzzle in which
a series of balls or marbles is to be placed
simultaneously in one or more pockets.
Among the more recent of these is one which
depends on magnetism for its tantalizing
qualities. It consists of an aluminum case
not much larger than a silver half dollar,
with a glass cover and with three steel balls
which are to be manipulated into three
pockets at the center of the case. This
would be simply a matter of careful tilting
were it not for a circular magnet which lines
the rim of the case and to which the steel
balls persistently cling. Moreover the pock-
ets are separated by little ridges or fences
which so increase the difficulty of getting
the balls into them simultaneously as to
spoil the most logical solution of the puzzle.

Point at which the balls
c/ ins sl ghtly

NeutnalPomt-'r

MAGNETIC PUZZLE

In a circular as in a horseshoe magnet
the greatest attractive strength is at or near
the ends and the neutral point (or point of
no attraction) would be opposite the split
part of the magnetic ring. The natural
inference therefore would be that if the
puzzle is tilted with this neutral point upper-
most, the balls will easily leave the magnet
to which they cling even at this neutral
point because (being of hardened steel)
they have themselves become slightly mag-
netized. But anyone trying the puzzle
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soon finds that while the balls are easily
tapped off this neutral point, they will roll
off independently and separate. too far to
be caught in the pockets; for the moment a
ball gets near the rim again, it is drawn to
the same. The really logical point of de-
tachment for the balls is one where the
attraction is not as strong as at the poles,
but still strong enough to let the balls mag-
netize each other and thus cling closely
together while they are being manipulated
into the center by tilting and tapping the
casing.

Telephone Helps Save Forests

The enormous fire loss in the forest reserves
of the United States during the year has
caused considerable discussion as to the best
nvans of prevention and has also raised the
query as to the protection now available.

Five years ago ex -Chief forester Pinchot
caused telephones to be installed in connec-
tion with the patrol system. Immediately
after a fire made its appearance aid was
summoned over the telephone and the fire
stopped before it was beyond control. Many
lives and thousands of dollars' worth of
lumber have thus been saved. Formerly the
ranger after discovering a fire was obliged to,
ride to the nearest settlement for assistance,
during which time the fire would probably
get beyond control. Up to the present time
600 miles of telephone wires have been strung
and enough use made of the telephone to
show that it is of the greatest value in the
forestry service.

An Adjustable Bench Light

A work bench light which can be readily
located where required is a very necessary
part of a shop equipment especially during
the winter months.

A light that can be shifted along the entire
length of the bench is shown in the accom-
panying illustration. Two brackets (A)
either of wood or iron may be placed on the
wall above the bench and a wire (B) stretched
tightly between them. String four small
porcelain tubes or knobs on this wire and
to these tape the flexible cord to the light.
An attachment plug or a rosette may be
used where connections are made to the
circuit and a cord adjuster will serve to
raise and lower the light.

W. M. KISHPAUGH.
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WORK BENCH LIGHT

Writes by Its Own Light

An architect desires to make a note of some
defect in the dark basement of a building,
an author to record a sudden midnight
inspiration, the sleuth to sketch a plan on the
spot; in fact many instances arise where the
electric pencil shown in the sketch would be
useful in giving a little light and that only

COMBINED PENCIL AND LIGHT

where needed. By turning the screw at the
top the light is switched on. When the
pencil attachment is removed the device may
be used like the ordinary pocket light. In
designing a novelty of this kind the battery
could be placed in the barrel of the pencil
and one of the very small "grain of wheat"
lamps which are made for dental purposes,
etc., could be used.
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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.

A High -Power Wireless Equipment
By ALFRED P. MORGAN

PART VIII.-A TWO KILOWATT CLOSED CORE TRANSFORMER

Some perhaps may wonder why I describe
the construction both of a transformer and
an induction coil in a series of papers which
are supposed to deal with the equipment of
one station only.

The transformer is employed only where
alternating current is available. By its use
the always troublesome interrupter is avoided
and it is possible to use larger currents at a
greater efficiency. But even though the
induction coil is somewhat less efficient and
more expensive to construct it cannot be
condemned, for it must be remembered that
it often plays its part where a transformer
would be out of the question. For example,
in portable outfits or isolated stations it
would be impossible to supply a transformer
with alternating current  unless a cumber-
some engine and dynamo were at hand.

While a detailed description of the design
of transformers cannot well be given here I
will undertake a brief discussion of some of
the fundamental principles and factors
entering into the design.

Transformers exist in two different forms,
known as the open and closed core types.
The first is much like an ordinary induction
coil connected directly to an alternating
current system without any form of inter-
rupter.

The induction coil which has been pre-
viously described would operate as an open
core transformer but is somewhat less
efficient than the closed core type of trans-
former which consists of two Independent
coils of wire wound upon án Iron ring or
rectangle. When an alternating current
passes through one cofl known al the primary

it generates a magnetic flux which in flowing
through the other coil induces in it an electro-
motive force. The magnitude of this second-
ary electromotive force is almost directly
proportional to ratio of the number of turns in
the windings. For example, if it were
desirable to raise the voltage of a rro-volt
circuit to 22,000 volts, the number of turns
in the secondary must be about 200 times

)\0\\'Illlir, t,,iU
Primay II`II, uIIIIÍI' Secondory

FIG. 9I. SIMPLE TRANSFORMER WITH
RING CORE

those in the primary winding, providing the
transformer is of good design.

A transformer having a corc which is ring -
shaped as in Fig. 91 presents several theoret-

FIG. 92. SIMPLE TRANSFORMER WITH
RECTANGULAR CORE
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ical advantages as such but would be ex-
ceedingly diLicult to construct. The core is
therefore usually given a rectangular shape
as in Fig. 92. In a well designed trans-
former the primary and secondary are usually
divided into two halves and one wound on
each "leg." This has the advantage of
requiring considerably less wire to attain a
given number of turns since they are all
closer to the core. It also reaches another
result which is somewhat more important.
The greater part of the magnetic lines of
force generated by the current flowing
through the primary surge through the iron
circuit but part of them pass also through
the air immediately around the primary and
core. The magnitude of the current in-

v
FIG. 93. ILLUSTRATING LEAD AND LAG

IN PHASE

duced in the secondary is dependent upon
the number of lines of force which it cuts.
Thus we see that by splitting the coils and
winding one over the other it is possible to
raise the efficiency considerably.

In considering however a transformer
designed to give high potentials from the
secondary we must take into account the
insulation between the primary and second-
ary. Perfect insulation is much harder to
secure when the coils are wound over one
another. Not only this, but the fact that the
transformer is to be used for wireless teleg-
raphy where a condenser is shunted across
the secondary also puts a difficulty in the
way.

When an alternating current is passed
through a circuit containing either induct-
ance or capacity it does not always keep step
with the alternating voltage impulses. The
effect of capacity, which is the relative
ability of the circuit to retain an electrical
charge is opposite to th.at of inductance
which may be defined as the property of the
circuit whereby lines of force are developed
around it. If there is capacity in the cir-
cuit there will be a lead iii phase, while if
there is inductance the - current will lag.
Fig. 93 illustrates this. The figure at the
left shows the lead produced by capacity and
tne one at the right the lag due to inductance.

The curves (A) and (V) represent respective-
ly the current and the voltage.

We may more readily see the influence of
these two factors if we imagine the high
tension oscillation condenser to be con-
nected directly to a source of alternating
current of high potential. The current of
course charges the condenser, and its voltage
since the current is alternating ranges from
zero to its maximum, say 25,000 volts, then
from this back to zero, from zero to minus
25,000 and back again to zero. This is
called a complete cycle. During this period
the condenser twice takes energy from the
circuit and twice on every cycle returns it.

But if a spark gap and a sending helix are
bridged across the condenser it will dis-
charge through the helix and across the gap
at least four times per cycle.

Mechanical work is measured by a unit
called a horsepower, which is equivalent to
33,E pounds raised one foot high in a
minute of time. Raising the same weight
the same distance in two minutes would be
exercising only one-half horsepower. Like-
wise if we are able to increase the number of
discharges per cycle of the alternating cur-
rent not only will unergy be drawn
from the line but more energy will be trans-
formed into oscillations and go forth as
waves into the ether. The station will then
have a greater transmitting range.

To return to the relation of the impulses
of the charging current it may be said that
the effect of the condenser is to cause the
current to lead as we have seen in Fig. 93.
That is, the proportionate instantaneous
values of the current occur sooner than the
voltage values and are always greater.
This is why the condenser is able to give
energy back again to the line every half
cycle.

If an inductance coil consisting of a num-
ber of turns of large copper wire wound
around an iron core is connected to a source
of alternating current it will likewise draw -
energy from the line and return it every half
cycle. But in this case the proportionate
instantaneous current values are always
smaller. By properly proportioning the
amount of inductance and capacity it is
possible for them perfectly to neutralize one
another and the proportionate values of the
amperage will correspond to the instanta-
neous voltage values the same as in an ordi-
nary direct current circuit. Then it will
be impossible for energy to be returned to
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the line and the power factor of the apparatus
will be materially increased.

A wireless transformer does not ordinarily
have enough inductance itself to bring about
this result and so it is usual to insert an
impedance or reactance coil in the circuit by
placing it in series with the primary of the
transformer.

Much the better way, however, is to so
construct the coil of the transformer so that it

A B

FIG. 94. TWO FORMS OF CORE FOR
PRACTICAL PURPOSES

gives rise to magnetic leakage and the in-
ductance of the primary is increased thereby.

Such construction precludes the possi-
bility arcing at the spark gap and allows
the electrodes to remain cool. Freedom from
arcing means that the frequency of the dis-
charge is considerably increased and so/¿t --t
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FIG. 95. STRIPS FORMING CORE

while the efficiency of the transformer is
not quite so high, when used as a wireless
transmitter more energy is actually sent up
into the aerial to be transformed into electro-
magnetic waves.

By constructing the core as in (B), Fig. 94,
these results are attained. By varying the
size of the air gaps or by varying the num-
ber of turns in the primary it is possible
very closely to regulate the form and amount
of current.

CORE

The iron core is made of the best soft
transformer iron obtainable. In lieu of this
the stovepipe iron sold at plumbing shops
may be used but is not to be recommended.
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FIG. 96. STAGGERING STRIPS

About 8o pounds will be required. It should
be as thin as it is possible to obtain it.
Strips 21 inches wide are cut from the sheet
and dipped in some such insulating varnish
as P. and B. or M. I. C. compound. About
two quarts of the varnish will be required to
cover the iron. It is well to thin it with
some gasoline so that the coating will be
thinner and more iron can be gotten into the
core. If the iron sheets or laminations were
not insulated from each other in this way the
effect would be the same as if the core were
solid and heavy currents of electricity known
as eddy currents would be set up therein and
considerable energy would be lost in heat
resulting in a general lowering of the effi-
ciency of the transformer.

After the varnish has thoroughly dried the
strips are cut up as shown in Fig. 95 into
lengths of five, III, I 2 and fifteen inches
long. Enough strips are cut off the five,
III- and fifteen inch sizes to form a pile of
each 24- inches high when compressed. A
pile five inches high of the 124- inch sizes are
required. The core is fifteen inches long
and III- inches wide without the tongue.
The legs are each ten inches long and are

<
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separated from each other by a space of five
inches.

The strips are staggered in assembling in
the manner illustrated in Fig. 96, so that a
solid core with no air gaps save at the short

/S"
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FIG. 97. CORE COMPLETE

ends projecting beyond the primary leg is
the result.

The core is squared up by knocking in any
strips of iron which project. It will then

FIG. 98. FIBRE HEAD

:4.

appear as in Fig. 97. The primary leg is
wrapped with two or three layers of empire
insulating tape or well -varnished linen
preparatory to winding on the primary wire.

Two fibre heads eight inches wide and
fourteen inches long are cut out of a sheet
one-fourth of an inch thick. Two square
holes are cut in each in the position indicated
in Fig. 98.

Twenty layers of No. 6 Empire linen in the
form of a strip ten inches wide are wound
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over the secondary leg of the transformer.
Empire cloth is obtainable at almost any
electrical supply house. It is made of a
closely woven fabric, which has been coated
with films of pure oxidized linseed oil. The
result is an insulator of high electrical resist-

FIG. 99. CORE WITH HEAD SLIPPED ON

ivity and considerable mechanical strength.
No. 6 is six thousandths of an inch thick and
has an average puncture voltage of 7,800.
This part of the transformer serves to insu-
late the secondary from the core and must
stand the greatest strain. It is therefore not
good policy to substitute doubtful insulation.

One side of the core is then pulled out so
that a fibre head may be slipped over the legs
as shown in Fig. 99. It is well to place two
clamps on the core at the other end when
removing the side -

(To be continued.)

Honolulu Heard by Wireless

The atmospheric conditions at San Fran-
cisco during the month of September seem to
have been very favorable.

Operator K. M. Kristensen of the Massie
Wireless Station was in direct communication
with Honolulu at 9:3o p. m., Sept. 26, and
also with the Matson liner, Lurline, at that
time 1,645 miles from the San Francisco
Light -ship.

Operator Frank E. Daubenbiss of Station
C. O., Capitola, California, picked up the
S. S. Hilonian at 8:0o p. m., September 27,
1,145 miles out, and the S. S. Santa Rita from
Kahului for San Francisco, 1,350 miles away.
Also the S. S. Asia from Hongkong via Hono-
lulu to San Francisco, 1,191 miles out.
Mr. Daubenbiss' remarkable feat was ac-
complished with a silicon detector and a
too -foot aerial amateur set built by the owner
from descriptions given in POPULAR ELEC-
TRICITY.-F. E. DAUBENBISS.



Automobile Wireless on Mountain Top
By F. C. RYAN

To be seated in an electric coupe by the
side of a ,portable wireless set, whisked over
fifteen miles of country and then up to the
top of a mountain more than 2,000 feet
above the sea level was my novel ex-
perience as one of the operators at the

The "stunt" was done at the behest of an
automobile concern of the city who were
anxious to demonstrate the range and pulling
capacity of one of their electric coupés-a
four -passenger car intended for the use of
the ladies. The demonstrator for the firm

LOOKING TOWARD THE PACIFIC FROM THE SENDING THE FIRST MESSAGE FROM THE
TOP OF LOOKOUT MOUNTAIN MOUNTAIN TOP

CONNECTING THE AERIAL OF THE
PORTABLE SET

United Wireless station in the Examiner
Bu_ ilding,LosAngeles,California. At the top
a mast and aerial were set up, communica-
tion with the city established and commercial
stations within a radius of too miles reached.

INSIDE OF THE AUTOMOBILE WIRELESS
STATION

conceived the idea that it would be a good
thing to take along a portable wireless plant
and communicate with the city, should the
mountain be successfully scaled by the elec-
tric car.
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The mast used was modeled after that
furnished for the portable sets of the United
States Signal Corps, being made up of six
sections, each five feet long, of split bamboo.
The aerial was composed of eight 3o -foot
lengths of No. r 2 aluminum wire which were
extended on out with rope guys. The aerial
was laid out in "umbrella" form, and directly
underneath and fastened to the same stakes
were eight duplicate wires suspended from
the mast at a point five feet above the ground
forming a counterpoise which was used
instead of a ground.

The portable set was made up of a six-inch
Collins coil, a copper -foil jar condenser, a
small helix of No. 9 copper wire and an
ordinary telegraph key. The power for
transmission was obtained from the storage
battery of the automobile. The receiving
set was of the double slide type with fixed
condenser. A silicon detector with no
battery was used in conjunction with r,000 -
ohm head phones.

Arriving at the top  of Lookout Mountain
With the electric coupé which carried a load
of two large men and the portable wireless
plant which weighed about i5o pounds, it
was found that there was a space barely 4o
feet in diameter in which to lay out the
aerial. The mast and aerial were erected
under this disadvantage, and the necessary
wires connected to the set. Immediately
upon listening and getting the detector in
adjustment the Navy station at Point Loma
ioo miles south was heard very distinctly,
sending their midday weather report to
Point Arguello about rso miles north. Then
the faint response of the northern station was
heard. After they had finished, the two
commercial stations at Avalon, Catalina
Islands, 4o miles distant were heard very
clearly. Then the steamers Admiral Samp-
son and Governor somewhere out in the
Pacific ocean were heard endeavoring to get
into communication with the coast. The
opportunity soon presented itself however to
see what the portable would do in sending.
The storage battery of the automobile was
connected to the coil and the station in Los
Angeles called. No sooner was the switch
thrown back to the receiving side than an
avalanche of interested amateurs in and
around Los Angeles were busily inquiring
who the new intruder into the air might be.
After the amateurs had stopped the station in
Los Angeles was "picked up" and a message
of greeting sent to the Mayor announcing

that for the first time in the history of the
Pacific coast an electric automobile carrying
a portable wireless plant, had successfully
climbed the steep mountain grade to the top
of the mountain peak. This done, the
station was dismantled and the return trip
made to the city without mishap.

Open Core Wireless Transformer
By A. B. Cole

We are often asked whether an open core
wireless transformer is as efficient as one of
the closed core type. Before answering
this question it will, no doubt, be of interest
to many of our readers to explain the work-
ing principles of these two types.

In the closed core type of transformer the
iron core forms a complete path for the
magnetic lines of force developed by the
windings. When alternating current flows
through the primary winding a counter
electromotive force is developed, which tends
to choke back the current supplied. When
current is drawn from the secondary winding,
this counter electromotive force is reduced to
an extent depending on the quantity of
current supplied by the secondary, and
consequently more current flows through
the primary. The counter electromotive
force is directly proportional to the number
of lines of force passing through the primary.
When no current flows through the secondary
these magnetic lines of force are large in
number, but placing a load on the secondary
winding reduces the number of lines and
consequently the primary is allowed always
to draw sufficient current from the source
to generate the required amount which is
being drawn out by the secondary. Carry-
ing this a step farther, if you short circuit
the secondary and take theoretically an
unlimited amount of current from it you will
cut down the counter electromotive force in
the primary practically to zero and enough
current would then flow through the primary
to burn it out.

In the ordinary wireless transformer of
the closed core type an auxiliary path of the
lines of force is provided which prevents the
primary from burning out under such con-
ditions, by generating the necessary counter
electromotive force in the primary coil.

In the operation of a wireless transformer
the . secondary is practically short circuited
for an instant during the passage of the
spark, a certain part of the electrodes being
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vaporized and forming a conducting path in
the spark gap. The effect on the primary of
this short circuit in the secondary is over-
come in the open core transformer as follows:

In an open core transformer there is a
much greater magnetic leakage than in the
closed core type, the leakage path being the
air space outside the windings, starting out
from one end of the core, and returning to
the opposite end. For this reason no other
path of magnetic leakage is needed.

The primary of an open core transformer
must, however, have a much larger number
of turns of wire, since only a part of the
magnetic circuit is through iron, and since
air presents a much higher resistance to the
lines of force than iron.

In consideration of the above facts, it is
our opinion that an open core transformer,
properly designed and operated, is just as
efficient as one of the closed core type.
The open core type is the standard of the
United Wireless Telegraph Company, who
claim that it is as efficient as the closed core
variety.

The following data will enable our readers
to build an open core transformer which will
operate on loo to 125 volts alternating
current, and any frequency from 6o to 133.

The core is two inches in diameter and 36
inches long, and is made of twelve pounds of
No. zo black Norway iron wire. The pri-

a-- 7 =.` Seeoodory 
Pi.mory and /
Snsv/ofioq /

Ss' r
OPEN CORE TRANSFORMER

mary winding is 3o inches long and consists
of one layer of No. io D. C. C. magnet wire,
of which six pounds are required.

The secondary consists of one section
seven inches wide, having an outside diameter
of eight inches. The wire winding is 5¡
inches wide, and consists of 104 layers, each
of 264 turns of No. 28 D. C. C. magnet wire.
About ten pounds of wire are required for
the secondary. A good grade of paper
0.004 inch thick is used to insulate each
layer from the next.

The primary is insulated from the core by
a hard rubber or fibre tube 36 inches long,
and having a wall 3-16 inch thick. The

secondary is insulated from the primary by
several layers of Empire cloth so as to give a
thickness of the cloth of I inch. The second-
ary may be wound on a cardboard tube
which fits outside the Empire cloth.

In winding the transformer and the
reactance coil described below, great care
should be taken to wind the wire on evenly.
After the transformer is wound, it should be
boiled in paraffine until no air bubbles rise
from it. It should then be placed in a
wooden case which should be filled slowly
with hot paraffine or sealing compound.

A
7. Aerial

CONNECTIONS OF TRANSFORMER

The primary and secondary wires should be
connected to binding posts. Too much
emphasis cannot be laid on the importance
of having the very best insulation in the
secondary.

The adjustable reactance coil consists of
seven pounds of No. 12 D. C. C. magnet
wire wound in six layers on an iron core
eight inches long and 1 inches in diameter.
About i pounds of No. zo black Norway
iron wire will be required for this core. A
tap is brought out from the end of each layer,
the wire leading out being securely soldered
to the wire on the coil. This coil may now
be placed in a wooden case, and the six taps
and that from the end of the coil brought to
binding posts, so that any number from one
to six layers may be connected in circuit at
will.

The reactance coil is always connected in
series with the primary of the transformer
and the line. With all layers in use the
transformer may be rated at 1. K. W., and
various capacities are available up to about
rt- K. W. by using more or less of layers on
the reactance coil. This arrangement is of

<
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especial advantage where there is consid-
erable interference between stations, as
small power can be used for short distance
working.

If so desired this transformer may be
operated in series with an electrolytic
interrupter on IIo to 220 volts direct cur-
rent.

Amateur's One -Kilowatt Station
A more than usually complete amateur

station is that of Bernadotte Anderson of
Kansas City Mo., who sends us the accom-
panying pictures of his sending and receiving

outfits and aerial, together with the following
synopsis of the equipment:

Transmitting apparatus: One K. W.
closed -core transformer, operating on io,

AMATEUR'S ONE KILOWATT STATION
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volts a.c., 6o cycle. Present consumption K.
W. High tension condenser, leyden jar type,
in rack. Sending inductances, both closed
and loose coupled type. Special type antenna
switch. Zinc spark gap, open type. Special
type key, heavy alloy contacts.

Receiving apparatus: Tuners of various
types, including loose coupled, closed, etc.
Several variable condensers. Silicon and
carborundum detectors are given preference
over other similar kinds. Receivers of 2,000
ohms.

Antenna and mast: Height of mast 75 feet.
Aerial composed of eight wires leading to
eight ;individual switches located inside of
station on hard rubber baseboard. All wires
being open at top and divided into a loop
aerial of four wires each, permit of any num-
ber of wires being used, by cutting in and
out the switches. This has proved very val-
uable both on transmitting and receiving, by
securing a large variation of the electrostatic
capacity and inductance of the aerial. Insu-
lation is given due attention, several 75,000
volt high tension insulators being used. The
bushings in the wall through which aerial
wires pass are of porcelain tubings, a smaller
one inserted in a larger one, thereby giving a
wall about inch thick. The aerial wires
proper are insulated fróm each other on
spreaders by ordinary porcelain cleats.

The method I use in protecting the
aerial from lightning is by weaving a large
brass bar through the eight wires and attach-
ing a ground wire of automobile cable. After
learning of a disaster which occurred in the
case of one of my wireless friends, due to his
failure to ground his aerial properly, the
lightning playing havoc with his mast, I am
very cautious in this respect.

With the transformer consuming K. W.,
have been able to cover a transmitting dis-
tance of 65 miles, using directional radiation.
As there are no commercial stations within a
radius of 500 miles, except a few government
experimental stations, within ioo or 200 mile
radius, have not been able to give the receiv-
ing apparatus a fair test, although am able
to procure very sharp and selective tuning.
A good deal of the apparatus has been con-
structed myself, including the transmitting
set, while I have replaced the shop con-
structed receiving equipment, with Murdock
type apparatus. Hope to have a set of
measuring instruments in the near future, in
order that I may determine interesting calcu-
lations in connection with my experiment.

Have also a wireless telephone set nearly
completed, using the oscLlation arc for pro-
ducing continuous oscillations. On this set
am using a combination of systems in use by
the prominent wireless telephone men.

WIRELESS QUERIES
Answered by A. B. Cole

Questions sent in to this department must
comply with the same requirements that are
specified in the case of the questions and
answers on genera el rical subjects. See
"Questions and Answers" department. .

Condensers for Sending and Receiving; Bat-
tery for Two -Inch Coil

Questions.-(A) How many 5 by 7 inch glass
plates should I use for a fixed condenser for re-
ceiving? (B) How many 5 by 7 inch glass plates
should be used for making a secondary condenser
for a two-inch coil? (C) Will six carbon cylinder
batteries be sufficient to run the above coil? If
not, how many?-R. J., Muskogee, Okla.

Answers.-(A) Six or eight will give good
results for most stations.

(B) From ten to zo, depending on the
speed of the interrupter and the capacity
of the aerial.

(C) Yes, but eight will give better results.

Condensers for Sending Set
Questions.-(A) What size of condenser should

I use across the vibrator contacts of a four -inch
coil? I wish to employ glass plates either 5 by 7
or 8 by so inches. (B) How many quart size
Leyden jars shall I make to bridge across a spark
gap? (C) Would a plate condenser be better
than Leyden iar? If so, give size and number of
plates to use, .plates to be stacked as compactly as
possible.-E. L.` F., Osceola, Ia.

Answers.-(A) The number of plates
for this purpose would be prohibitive, owing
to the thickness of the glass as compared
to that of paper. For example, the table
on page 163 of the June issue shows that
2,50o square inches of foil would be required
with paraffined paper as the dielectric.
This paper should be .002 inch thick.
About 15o glass plates each 5 by 7 inches
would be needed to take the place of
the paper and give the same capacity.
For this reason paper is nearly always
'lged.
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(B) From two to six, depending on the
speed of tue vibrator and tue capacity of
the aerial.

(C) A plate condenser will take up less
space. Frcm 20 to 4o, each 8 by so inches,
would be required, if their thickness is that
of photographic plates.

Receiving Condensers; Ground Wire
Questions.-(A) Is a short aerial better than a

long one for sending? (B) Give dimensions for a
tin foil and paper sending condenser for a one-
inch coil. (C) Give dimensions for a tin foil and
paper condenser for receiving. (D) What size of
wire is best for a ground wire ?-A. E., Bronx, N. Y.

Answers.-(A) No, a long aerial, within
limits, gives better results.

(B) Paper cannot be used as the dielec-
tric for such a condenser, as the voltage
developed by the coil will puncture it.

(C) Alternate a layer of tin foil, one of
thin paper, another of foil, and another of
paper, and roll up into any convenient form.
Dimensions of foil, 2 by 5o inches. Di-
mensions of paper, 3 by 56 inches.

(D) A large wire, in the neighborhood of
a No. 4, should be used for this purpose.

Voltage and Spark Gap; Noise in Te. hone
Receiver

Questions.-(A) What voltage is required to
jump an air gap of inch? (B) How can I get
rid of the humming in a telephone receiver ?-C. F.,
Alamogordo, N. Mexico.

Answers.-(A) For sinusoidal voltages,
io,000 volts will jump a gap of one-half
inch between sharp needle points.

(B) If the noise is due to the nearness of
light and power and other wires the induc-
tion effect may be destroyed by transposing
the wires at intervals along the line.

Helix and Condenser for One -Kilowatt Trans-
former

Questions.-(A) How many feet of No. o B. & S.
aluminum wire will I need for a helix to go with a
one K. W. transformer? (B) How many glass
plates and sheets of tin foil are required for a send-
ing condenser? What are the size of plates and
foil for the above transformer?-A. R., Grand
Island, Neb.

Answers.-(A) About fifteen feet.
(B) On page 45o of the September, igio,

issue, there is given a full description of a
plate condenser which will serve your pur-
pose Dery well.
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Sliding Plate Condenser
Questions.-I wish to make a variable condenser

of the sliding type co-nposed of five stationary brass
plates four inches wide by five inches long and four
movable ones of the same dimensions. (A) How
far apart should the plates be and of what thickness?
(B) Would aluminum be better than brass to use
for the plates? (C) Would you advise me to make
the plates larger or is the size I describe good
practice ?-H. J. R., Philadelphia, Pa.

Answers.-(A) They should not be over
1-i6 inch apart, and may be No. zo or No.
21 gauge, about 1-32 inch thick.

(B) One is as good as the other.
(C) The size and number you describe

are all right, but it should be remembered
that the distance between them must be
small.

Variable Condenser
Questions.-(A) Would the oil -immersed con-

denser described on page 452 in the September,
rgro, issue be just as efficient if covered with paraffin
instead of oil? (B) Would a variable condenser
for receiving set consisting of stationary and mov-
able aluminum plates be just as efficient if the
plates were separated by sheets of thin mica instead
of an air gap ?-C. R. H., Des Moines, Iowa.

Answers.-(A) No, because it would be
extremely difficult to obtain the required
insulation between plates, on account of the
formation of air bubbles, and because if
the oil gives way the point of the rupture
is immediately covered.

(B) Yes, more so, on account of the higher
dielectric capacity of the mica.

Purpose of a Spark Coil Condenser
Question.-Of what use is a condenser in con-

nection with a spark coil ?-A. C. K. Lytton, Iowa.
Answer.-At the "break" of the circuit

in an induction coil a rush of current takes
place which produces a bright spark at the
contact breaker and also prolongs the period
of demagnetization of the core. This is a
bad effect since the power of the coil de-
pends in part upon the rapidity of the mag-
netization and demagnetization of the core.
To reduce the effect of this "extra" current
a condenser is connected across the contact
breaker and the rush of current is stored
until the circuit is again made, when it to
a certain extent aids the battery current.
The condenser, therefore, reduces the de.
structive sparking, shortens the period of
demagnetization of the core and increases
in length, thickness and brilliancy the spark
from the secondary coil.

 _ _,-. s'- z ti _ sr.
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Use of this department is free to readers of Popular Electricity, but atten-
tion will not be given to questions which do not comply with the follow-
ing rules: All questions must be written in the form of a letter addressed
to the Questions and Answers Department and containing nothing for
the other departments of the magazine; two -cent stamp must be enclosed
for answer by mail, for space will not permit of printing all answers;
the full name and address of the writer must be given.

Square to Circular Mils; Volts Lost
Questions.-(A) How can I change square mils

to circular mils? (B) In the formula, IxLxio.8
1/-

C. M.
for determining the volts lost in a certain wire with
a given current flowing what is the io.8 ?-B. L.,
Chicago, Ill.

Answers.-(A) A circular mil is .7854 of a
square mil, so divide the number of square
mils by .7854 to express the same in circular
mils.

(B) It is the resistance of one foot of
commercial copper wire one circular mil in
section and at 75° F.

Which Plates are Positive ?
Question.-I have seven plates out of a storage

battery. Three are red and four are grey. Which
are positive plates ?-C. B., Sparks, Nevada.

Answer.-The number of negative plates
always exceeds the positive by one in a
storage battery, the object being to use the
two sides of every positive. When a battery
is first started on charge the negatives are
a yellowish grey and the positives dark
brown.

Battery Solution; Gas Lighting Coil
Questions.-(A) What is the .olution in a Le-

clanché battery (B) How muc.i and what size
wire should I use in winding a coil for gas lighting
purposes? (C) How much No. 34 copper wire will
have a resistance of one ohm? No. 35? No.
36 ?-C. K., San Angelo, Texas.

Answers.-(A) Make a strong solution of
ammonium chloride (sal ammoniac) by
stirring this powder into water until the water
will dissolve no more. Place this solution
in the outer jar.

(B) On a soft iron wire core inch in
diameter and eight inches long wind five
layers of No. 18 wire and connect in series
with key, battery, and gas tips.

(C) No. 34, 3.839 feet; No. 35, 3.045 feet;
No. 36, 2.414. By reference to a standard

wiring table a column will be found in which
" Feet per Ohm" for different sizes of wire is
given. Booklets containing such a table and
other information can be had by writing to
any wire manufacturer or dealer.

Protection Against Lightning
Question.-Where can I obtain information

regarding the installation of lightning conductors to
protect buildings, chimneys, etc.-D. W. G.,
Punxsutawney, Pa.

Answer.-Write to the National Board of
Fire Underwriters, 93 Water St., Boston,
Mass., for their booklet, "Protection Against
Lightning," which will be mailed to anyone
interested.

Depolarizer; Transformer Losses
Questions.-(A) What is the object of the pow-

dered manganese in a dry cell? (B) What relation
do the losses in a transformer bear to the fre-
quency ?-H. G. W., Chicago.

Answers.-(A) The manganese acts as a
depolarizer.

(B) Reference to any standard work on
transformers will show from the equations
for hysteresis and eddy current losses that
these losses are directly proportional to the
frequency which is only one of the factors of
the equation, however.

Electromagnetic Effect
Question.-Explain the effect upon a fixed iron

bar core when current flows through a coil wound
around it.-G. M. L., Longmont, Colo.

Answer.-It becomes more or less strongly
magnetized according to the number of
turns in the coil and to the number of
amperes sent through the coil. One end
becomes a north pole and the other a south
pole determined by the direction of the coil
winding and current. A point will be
reached finally where a stronger current will
fail to add magnetism, and this point is
called the saturation point.
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Defenses to Patent Infringement
By OBED C. BILLMAN, LL. B., M. P. L.

STATUTORY DEFENSES; DEFENSES OTHER THAN STATUTORY; USUAL DEFENSES

STATUTORY DEFENSES.-The statute spe-
cifies certain special matters which a de-
fendant in an action for infringement may
prove in his defense.

The First of These Special Matters is that
the patentee has with fraudulent intent filed
a description and specification containing
less or more than the invention or discovery
warrants.

The Second Special Matter Pleadable is
that the patentee has surreptitiously and
unjustly obtained the patent for that which
was in fact invented by another.

The Third Defense specified by the
statute is that the invention had been patented
or described in some printed publication
prior to the supposed invention or discovery
of the patentee.

The Fourth Defense open to the defendant
is that the plaintiff was not the original or
first inventor of any material or substantial
part of the thing patented.

The Fifth Defense allowed by the statute
is that the invention had been in public use
or on sale in the United States for more than
two years before the application of the
plaintiff for a patent, or that it had been
abandoned to the public.
DEFENSE OTHER THAN STATUTORY.In

General.-The statutory defenses above enu-
merated are not the only ones which may be
made to an action for infringement. A pat-
ent may be open to attack in one or more of
the numerous elements that combine to
constitute its validity, and any plea that
attacks the validity of the patent consti-
tutes, if established, a defense to a charge of
infringement.
USUAL DEFENSES.-The more usual de-

fenses of this class are here enumerated,
and their force and effect are briefly set
forth.

A License granted by the patentee or
owner of the patent is a perfect defense to
an action for infringement or to a bill for
an injunction. The existence of the license
must be determined by the court, and it
must be strictly construed and limited to its
exact terms. Where the defendant sets up
a license and offers to pay into court the

usual license fee, or claims breach of the
contract of license, the court will refuse an
injunction. Having been compelled to nay
damages for infringement does not consti-
tute a license to the defendant or to any one
else to continue the infringement. Purchas-
ing an interest in the patent carries a right
to use a machine made thereunder, and such
right includes an extended term. The de-
fense of license is not inconsistent with the
defense of invalidity of the patent.

The Infringer May Set Up a Release from
All Liability for infringement, executed upon
sufficient consideration of the patentee.

Other Matters.-But the infringer of a
patent cannot set up that he did not inten-
tionally infringe, nor that he made no profits
by the infringement, nor that the patent is
about to expire or is of little value, nor that
the patentee refused to furnish the device
when requested, nor that he infringed as a
public employee and for the public benefit,
nor that the patentees were not in fact joint
inventors, nor can the patentee set up in a
court of equity a purely technical defense
unless able to support it by ample and satis-
factory proof.

That the Patent is Void for failure to
observe prerequisites to the issuance thereof
is a good defense.

Absence of Patentability is a very broad
ground of defense, and should usually be
narrowed down to more specific terms.
When clearly apparent, the court may dis-
miss the suit on this account although not
set up as a defense. And the existence of
the original patent cannot be set up as a
defense to infringement of a patented im-
provement thereon.

The Want of Utility in the invention may
not generally be set up by an infringer.
The fact of use is sufficient to stop the user
from making such plea.

Absence in the Record of Evidence of the
Patentee's Oath is not a defense, since the
oath need not be in writing and may have
been properly administered.

Article not Marked.-The defendant in an
infringement suit cannot plead the fact that
either the article infringed or the article
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infringing was not marked "patented" as
required by section 4900 of the Revised
Statutes.

Use of the Invention Before Grant of the
Patent is no excuse for infringement after
such grant.

That the Patentee has Created or is At-
tempting to Create a Monopoly in the patented
article or business, or is a member of an
illegal trust, or resorts to infringement suits
or compromises in order to secure a practical
monopoly, is no defense to infringement.

Estoppel as Defense.-Either the com-
plainant or defendant may be met at some
stage of the proceedings by the assertion
of an estoppel. When set up by the de-
fendant it is usually in the nature of a plea
in avoidance, and sets forth some act by
which the complainant has deprived him-
self of the right to object to the act claimed
to constitute infringement. Thus license
to use or sell the patented article will estop
the licensor to deny the licensee's right.
The complainant is furthermore estopped by
his admission that another than himself
has the power to grant a license. In an
action against a license under another patent,
the complainant is not estopped by a judg-
ment declaring his patent to be an infringe-
ment, when the license was granted before
the judgment was rendered. Where, by
agreement, a final decree has been entered
directing a perpetual injunction, and such
injunction has issued, the plaintiff does not,
by subsequently granting a license to the
party enjoined, deprive himself of the right
to demand his commitment for disobedience
to the injunction. A complainant corpora-
tion is not estopped to sue an infringing
corporation by the fact that both corpora-
tions are subsequently absorbed by a third
corporation. When the defendant has not
acted upon the notice of infringement, the
complainant is not estopped by the notice
to claim for prior infringements. A pat-
entee is not estopped by his representations
as to the identity of the foreign and United
States patents if made under a misappre-
hension as to the facts. But a correction
limiting the duration of the patent, although
made under mistake, will estop the patentee
and his co -owners when cognizant of his
actions in the matter. A complainant is
not estopped by the discontinuance of one
action from bringing a second.

Silence, Unless Misleading, Works no
Estoppel; hence an inventor is not estopped

by standing by and silently hearing an in-
fringing invention described.

Collateral Attak.-It is a general rule
that the validity or regularity of a patent
cannot be attacked collaterally in an action
for infringement. The proceeding prelimi-
nary to issuance and the signature of the
proper officers are presumed to be regular
and must be respected until impeached or
set aside in a direct proceeding instituted
for the purpose.

NEW BOOKS

MOTOR TROUBLES. By E. B. Raymond. New
York: McGraw-Hill Book Company. 19o9.
197 pages with 98 diagrams and illustrations.
Price $1.92.
A book treating of the specific troubles.

to which motors are subject; how to trace
and remedy them.

FLYING MACHINES: CONSTRUCTION AND OPERA-
TION. By W. J Jackman, M. E., and Thos. H.
Russell, A. M., M. E., with an introductory
chapter by Octave Chanute, C. E., Chicago:
Chas. C. Thompson Company (Not Inc.). 191o.
221 pages and 94 illustrations. Price, cloth,
$I.00; flexible leather, $1.3o.
This book is intended to give the reader

interested in aerial navigation, practical in-
struction in the building and operation of
flying machines.

PRACTICAL HANDBOOK FOR MILLWRIGHTS. By
Calvin F. Swingle, M. E., Chicago: Frederick J.
Drake & Co. 191o. 411 pages with 226 illus-
trations. Price $2.00.
A work embodying useful information

on how to plan and build mills and install
mill machinery from the foundation up.

ELECTRICITY EXPERIMENTALLY AND PRACTICALLY
APPLIED. By Sidney Whitmore Ashe, B. S., E. E.
New York: D. Van Nostrand Co 191o. 349
pages with 422 illustrations. Price $2.00.
A book for the beginner and for the prac-

tical man, containing principles, experi-
ments, practical applications and problems.

WIRELESS TELEGRAPH CONSTRUCTION POR AMA-
TEURS. By Alfred P. Morgan. New York:
D. Van Nostrand Company. 191o. 188 pages
with 147 illustrations. Price $1.5o.
An excellent book for those who desire

practical information on the building and
operation of wireless equipments which
are more than toys yet not so expensive as
commercial equipments,
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Many of the newspapers that
Wellman's had no hand in the fitting

Achievement out of Walter Wellman's
dirigible balloon expedition

poked all sorts of fun at the daring aviator
and made humorous "mind bets" that he
never would start-humorous in the light
of later developments. Nevertheless Well-
man did start and did not stop until he had
made a record eclipsing all previous balloon
feats. It is now a matter of history that he
started out with his intrepid crew at eight
o'clock on the morning of October 15 and
was rescued at sea by the steamer Trent
after being in the air 72 hours. The previous
record, made by the renowned Count
Zeppelin, was a continuous flight of 37 hours'
duration. The distance covered by Well-
man is variously estimated at from 800 to
1,20o miles. Zeppelin's record was 85o
miles.

During the first part of the flight the world
was kept fairly well informed of the move-
ments of the dirigible through the wireless
messages sent out from it. From the time
it began to be blown southward, off Nan-
tucket, nothing was heard, for the adventurers
were not willing to waste their power which
might be sorely needed later.

The details of construction and the
method of operation of this wonderful air-
craft were fully explained in last month's
issue of Popular Electricity. This descrip-
tion, which was the first magazine article
on the subject, was fortunately made avail-
able at the very time the trip was in progress.
The life -boat which held Operator Irwin
and the unique arrangement of which was
fully explained in the article worked
exactly as it was intended to, and the en-
tire crew was saved, including the now
famous cat.

The expedition shows one thing: namely,
that the most carefully constructed dirigible
now possible is in reality at the mercy of
the winds. If the winds were favorable all
the way it is quite possible that the America
or another craft of like design could fly
across the Atlantic. But with present

knowledge of dirigible ballooning the "if"
is decidedly the most important factor.

Lectures on Johns Hopkins University

Illuminating offers for the academic year
1910-1911 a of 36Engineering

 lectures on the science
course

and art
of illuminating engineering. This course
owes its origin to the following considera-
tions:

The Illuminating Engineering Society,
recognizing the fact that there is an increas-
ing demand for trained illuminating en-
gineers and that the present facilities avail-
able for the specialized instruction required
are inadequate, determined, through an
act of the Council of the Society, to encourage
the establishment of a course of lectures on
the subject of illuminating engineering. This
course should have three objects: (r) to in-
dicate the proper co-ordination of those
arts and sciences which constitute illumina-
ting engineering; (2) to furnish a condensed
outline of study suitable for elaboration into
an undergraduate course for introduction
into the curricula of undergraduate technical
schools; and (3) to give practicing engineers
an opportunity to obtain a conception of
the science of illuminating engineering as a
whole.

The course covers nineteen subjects, with
laboratory work in connection. The lec-
tures represent the best talent in the country,
including such men as Charles P. Steinmetz,
J. W. Lieb, Jr., L. B. Marks, Louis Bell,
Edward B. Rosa, Clayton H. Sharp, Ed-
ward P. Hyde, Van Rensselaer Lansingh
and John B. Watson.

Georgia Sec- A 'new geographic section of
tion of the National Electric Light

the N. E. L.A. Association has been formed,
known as the Georgia Section.

The officers are: President, John S. Bleecker,
Columbus; vice-president, W. R. Collier,
Atlanta; executive committee, J. J. Cagney,
Macon, R. P. Mayo, Augusta, Burdett
Loomis, Jr., Waycross; secretary -treasurer,
H. M. Corse, Columbus.



SHORT CIRCUITS
One day a Jew who. kept a pawnshop had to leave It

in charge of his son. On returning he asked how
business had been during the day.

Yes, fader, an' business vas very goot to -day."
"Veil, den, an' vatt did you sell, Isaac?
"Nottings, but der man vat bought der diamonds

yesterday came in and pawn dem dis mornin."
' Vell, and didn't ye sell him nottings else?" asked

the elder.
"No, fader, he look too depressed to vant anyting's

else."
" Vell, if he looked depressed, why fer didn't ye sell

him a revolver?"
* * *

The Imperial Barber was talkatively trimming the
beard of King Archelaus.

"How shall I cut it, your Majesty?"
"In silence," replied the King.

* * *

"Sure it's an Irishman that's the greatest inventor o'
the age an' a particular friend o' mine," blurted out
Mike, after a fifth "high one."

"And who is this great inventor you know?"
taunted his companion.

"Pat. Pending is me friend's name. Yez must of
heard o' him afore this."

* * *

"I tell you I must have some money!" roared the
King of Maritana, who was in sore financial straits.
"Somebody will have to cough up."

"Alas!" sighed the guardian of the treasury, who
was formerly the Court jester, "all our coffers are
empty."

* * *

The victim of the dentist held up his hand. "Doc-
tor,' said he, "before you put the lid on my conver-
sation, will you answer another question?"

"Yes," said the dentist, selecting a square piece of
rubber and snipping it with his sciseors.

"Do people chew more on one side of the mouth
than the other?"

"Certainly," said the dentist, picking up the clamps.
"How interesting. Which side?"
"The inside," replied the dentist, as he slipped the

rubber dam over the verbal one that issued from the
patient's lips.

* * *

Gertrude to Mabel (as she bumps the bumps at the
State Fair)-"What's your favorite sport?"

Mabel to Gertrude (as she picks up her hat)-
"Billie."

* * *

"What're ye comin' home with tour milk pail
empty for?" demanded the farmer. ' Didn't the old
cow give anything?"

"Yep," replied the chore boy, "nine quarts and one
kick!"

This is the message the telegraph messenger handed
to the young husband: "Come down as soon as you
can. I am dying-Kate." Eight hours after, he
arrived at the summer hotel, to be met on the piazza
by Kate herself. "Why, what did you mean by
sending me such a message?" he asked. "Oh," she
murmured, "I wanted to say that I was dying to see
you, but my ten words ran out and I had to stop."

* * *

"Say, Boss," says the tramp, "will ye give me fifteen
cents for a bed?"

"Sure bring it around, and if it's worth fifteen
cents, I'll buy it."

* * *

Mamma-Johnny, what is the baby yelling about?
Johnny-Nothin'. I jest took his milk and showed

him how to drink it.
* * *

"Mike, how would yez like to live to be a hundred
years ay age?"

I don't want to. Pat. I never seen a man that old
who could put up any kind av a foight "

* * *

A Worcester County farmer was sawing wood, when
It occurred to him that he ought to have the help of
one or more of his five boys. Lifting up his voice, he
called, but not a boy appeared.

At dinner, of course, they all appeared, and it was
not necessary to call them.

"Where were you all about two hours ago, when I
wanted you and shouted for you?"

I was in the shop, settin' the saw," said one.
"And I was in the barn settin' a hen," said the

second.
I was in gran'ma's room, settin' the clock," said

the third.
"I was in the garret, settin' the trap," said the

fourth.
"You are a remarkable set!" remarked the farmer.

"And where were you?" he continued, turning to the
youngest.

I was on the doorstep, settin' still."
* * *

Reverend Gentleman:-Do you know, my friend,
that half the cases of cancer are caused by people
smoking those foul, dirty, short, black clay pipes?

Son of Toil-And do you know, Guv'nor, that 'alf
of the black eyes are caused by folks not mindin' their
own business?

* * *

The late Justice Brewer was with a party of New
York friends on a fishing trip in the Adirondacks, and
around the camp fire one evening the talk naturally
ran on big fish. When it came his turn the jurist
begin, uncertain as to how he was going to come out:

"We were fishing one time on the Grand Banksfor-er-for-"
"Whales," somebody suggested.
"No," said the Justice, "we were baiting with

whales."
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COMMON ELECTRICAL TERMS DEFINED
In this age of electricity everyone should be versed 'n its phraseology.
By studying this page from month to month a working knowledge
of the most commonly employed electrical terms may be obtained.

CENTER OF DISTRIBUTION.-The point or panel
to which a main feeder is connected and from which
branch circuits through fuses and switches are
taken off.

CENTRAL STATION.-The plant containing en-
gines, dynamos and other apparatus necessary to
supply a certain territory with electricity.

CHARACTERISTIC CURVE.-The indicator dia-
gram of a steam engine may be termed its charac-
teristic curve. In a dynamo or a motor it is a curve
showing the relation between the speed and voltage
or between any two other factors as the current and
voltage.

The curve is made by laving off a horizontal
line to represent one set of units, as amperes, and
a vertical line to represent the other set, as volts.
Then for a certain point on the vertical line the
amperes will by test have a certain value on the
horizontal line which determines one point. A
curve traced through several such points is a char-
acteristic curve.

CHARACTERISTIC, EXTERNAL.-Applied to the
curve representing the relation between the volts
at the terminals of a dynamo and the current
flowing in the external circuit.

CHARACTERISTIC, INTERNAL.-A curve showing
the relation between the volts and amperes in the
shunt coil of a dynamo.

CHARGE.-Used with several meanings in its
electrical sense (I) The quantity of electricity
present on the surface of a body or conductor.
(2) Applied to the electrostatic charge given a con-
denser. (3) Signifying the *recharging of a storage
battery.

CHARGE, BOUND.-A charge of electricity held
upon the surface of a body by the presence of a
neighboring charge of the opposite kind.

CHARGE, FREE.-A charge of electricity carried
upon the surface of an insulated body in such a
condition that it will pass to earth if the body is
connected to ground.

CHARGE, RESIDUAL -After a Leyden jar has
been discharged in the usual way and left standing
for a few minLtes, a second discharge of less amount
can be obtained from it. The second discharge is
termed residual, and according to theory is explained
as being derived from the dielectric or glass winch,
while holding the charge is under tension or a dis-
tortion of its molecules.

CHATTERTON'S COMPOUND.-A cement used in
splicing teleraph cables and fastening to -ether
sheets of gutta percha. It consists by weight of
Stockholm tar, one part; gutta percha, three parts;
resin, one part.

CHEMICAL ELECTRIC METER.-A meter con-
sisting of an electrolyte containing two electrodes.
When current is passed through the meter, one
electrode loses in wei ht and the other gains by
deposit, as in the process of _lectroplating. The
electrodes are weighed at intervals, the one checking
the other, the current that has passed being porpor-

tional to the loss in weight of one plate or to the gain
in weight in the other. The Edison chemical meter
is a notable example of this type.

CHIMES, ELECTRIC.-A device consisting of two
suspended bells having a clapper or butten hung
between them by a silk thread. One bell is con-
nected to one of the conductors of a static machine
while the other bell is insulated therefrom and con-
nected to ground or to the other pole of the machine.
When the machine is operated the clapper is at-
tracted to one of the bells where it is loaded with a
like charge of electricity, then repelled and attracted
to the other bell where similar action takes place,
the bells continuing to ring as long as the machine
is operated.

CHOKING Con..-A coil of insulated wire enclos-
ing a laminated iron core. A current passed through
such a coil must use some of its energy to build up
a magnetic field in the iron. This results in a
choking effect on the current, hence the name.
Such coils with movable cores are used in theaters
and in other'places where the lamps must be dimmed
for lighting effects. Called also a kicking coil or a
reactance coil.

CHRONOGRAPH.-A device for measuring a
period of time electrically. A smoked glass
cylinder revolves at a uniform speed while a fine
point attached to a stylus and electromagnet arma-
ture, makes a line upon its surface. A measurement
of the space between two disturbances of the electric
circuit of the magnet determines the time elapsing
between the two interruptions of the circuit.

CIRCLE, MAGIC.-A circle of round iron cut across
so as to form two half circles. If a coil of wire be
placed on the circle and the faces brought together,
a current passed through the coil will cause the two
halves to be attracted so strongly as to require con-
siderable force to separate them. The device is
used in schools and colleges to demonstrate electro-
magnetic attraction. (See cut)

CIRCUIT.-A path by means of
which an electric current may pass
from a given point over a conductor
and back to its starting point.

CIRCUIT, BRANca.-See Branch
Circuit.

CIRCUIT-BREAKER.-A term gen-
erally applied to a protective ap-
paratus which may be set to auto-
matically open a circuit in case
of the flow of a dangerously heavy
current.

CIRCUIT, DERIVED.-A circuit
connected in parallel to two points of another cir-
cuit. A shunt circuit.

CIRCUIT, EXTERNAL.-That part of a circuit
which is outside of the source of current supply.

CIRCUIT, GROUNDED.-A circuit in which the
earth forms part of the path through which the cur-
rent passes. Used on single wire telephone and
telegraph lines, and on most trolley lines, the nega-
tive side of the generator being grounded.
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May We Send You Free Samples
To Prove That You Can Artistically Color and
Finish Any Kind of Wood About the Home

YOU can produce any desired shade and effect. The expense is slight-the work easy
and simple. First apply Johnson's Wood Dye-made in 14 shades as listed below.
Over the Dye lightly apply Johnson's Prepared Wax-and you have a beautiful, rich,

subdued finish that will not mar or show scratches.
Johnson's Wood Dye must not be confused with colored varnishes or stains, which

merely coat the surface of the wood hiding the natural grain beauty. Johnson's Wood Dye
is not a mere stain-not merely a surface dressing-it is a deep-seated dye which goes to the
very heart of the wood and stays there, fixing a rich and permanent color.

Johnson's Wood Dye
is made in fourteen attractive shades, as follows:

No. 226 Light Oak No. 140 Manilla Oak No. 130 Weathered Oak No. 122 Forest Green
No. 123 Dark Oak No. no Bog Oak No. 131 Brown Weathered Oak No. 172 Flemish Oak
No. i ss Mission Oak No. 128 Light Mahogany No. 132 Green Weathered Oak No, 178 Brown Flemish Oak

No. 129 Dark Mahogany No. 121 Moss Green
Pints, go cents each

Johnson's Prepared Wax
dries quickly over Dye or any other finish so that it may be brought to a beautiful, dull, artistic
finish. It should be used for all woodwork, floors and furniture including pianos and is just the
preparation for Mission furniture.

Johnson's Under -Lac
is not a common varnish-but a thin, elastic spirit prepara-
tion superior to shellac or ordinary varnish, and is to be used
over Wood Dye where a higher gloss than a wax finish is de=
sired, drying hard in half an hour. Best preparation for lino-
leum and oilcloth, bringing out the pattern as glossy as new.
Gallons $2.50-smaller sizes down to half pints.

Fill out the coupon for free samples and booklet

S. C. Johnson & Son
"Ihe Wood Finishing Authorities"

Racine, Wisconsin
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M
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World's LatestThe
Invention

Darche Utility Household Electric Clock and
Medical Battery

(Patented)

Electricity and Health

10

v.
_.z

i ..

/3'

1 4

Ready for Use. Operated by Dry Batteries.

To see the time Electric Alarm Clock. Electric Silent Light Alarm. Electric Call Bell.
Electric Bell Alarm. Electric Night Light by pressing the button. Electric Lamp to
examine the throat and mouth. Electric Medical Battery and all attachments. ALL
IN ONE. Send for illustrated Booklet showing uses, with full directions. General
Agents wanted everywhere. Address all communications to

DARCHE MFG. CO.,
(Established 1882)

2117 S. Halsted Street
Branch: New York CHICAGO Factory: Detroit

For our Mutual Advantage mention Popular Eleetrieity when writing to Advertisers.
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The Neighbor-Maker
SAVAGES built rude

bridges so that they
might communicate with
their neighbors. These
have been replaced by
triumphs of modern engi-
neering.
Primitive methods of

transmitting speech have
been succeeded by Bell
telephone service, which
enables twenty-five mil-
lion people to bridge the
distances that separate
them, and speak to each

other as readily as if they
stood face to face.

Such a service, efficient-
ly meeting the demands
of a busy nation, is only
possible with expert oper-
ation, proper maintenance
of equipment, and central-
ized management.

The Bell System provides
constantly, day and night,
millions of bridges to carry
the communications of this
country.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

One Policy One System Universal Sertice
For our Mutual Advantage mention Popular Electricity when writing to Adlertisers.
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In one way most electric lamps are dishonest in that they
consume three times as much current as is necessary. They were
good-in their day but-time has passed and improvements have
been made so that lamps haven't the same relative value they
once had.

Before the Mazda lamp was perfected the carbon lamp was
considered efficient, now however, the

Mazda Lamp
gives two and a -half times as much light and consumes no more
current.

To operate a carbon lamp is really being dishonest to
yourself. You are not getting what you might for the price
you pay. Not only does the Mazda lamp give an honest
quantity but it also gives an honest daylight quality of light.

Ask any of the member companies the why of these facts.

National IIPr#xir  '11  L'amlt Association

a l
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

National Elrrtrir Vamp Auinriatinn
CLEVELAND

Call upon any of them for your lamp supplies.

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 GENERAL INC. LAMP CO.,
Cleveland, O.

THE JAEGER MINIA. LAMP
MFG. CO., New York City

THE MONARCH INC. LAMP CO.,
Chicago, Ill.

THE WARREN ELECTRIC &
SPECIALTY CO., Warren, O.

NEW YORK & OHIO COMPANY,
Warren, O.

THE SHELBY ELECTRIC CO.,
Shelby, O.

THE STANDARD ELECTRICAL
MFG. CO., Warren, O.

THE STERLING ELECTRICAL
MFG. CO., Warren, O.

SUNBEAM INC. LAMP CO.,
Chicago, I11.-New York City

THE SUNBEAM INC. LAMP CO.,
of Canada, Ltd., Toronto, Can.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Give Your Boy Electrical
Toys for Christmas

Give him toys that are more than temporarily entertaining. Electri-
cal toys,. while surpassingly fascinating merely as toys, are also really
practical in developing ingenuity and mechanical knowledge.

We carry a large and most complete line of electrical mechani-
cal toys of all, kinds, embracing engines, coaches, freight cars,
street cars, stations, track, switches, signals, and like equipment;
gunboats, sub-lr.rines, launches, toy shop machines, etc., etc.
Descriptions and prices on request.

No. I;-ILsmess Locomotive; sheet steel construction
working parts and trimmings highly nickel -plated
length of engine, 14 in.; height above rails 4 in.the tender measures 9x4x4 in.; equipped with a four
wheel pilot truck, so constructed as to assure perfect
action and flexibility; also, an electric headlight, with
a miniature incandescent bulb; weight, 7 lbs ; withouttrack. Each 811.25

No. 14-Box t';ir; sheet steel construction; slidingdoors and roof; equipped with hand brakes and
couplers; two four -wheeled nickel -plated flexibletrucks; length, 11 in.; height, 4 in.; weight, 1 lb.Each $2.20

These Box Cars are neatly decorated and lettered, and repre-
sent the freight cars now in use by modern railways. No train
equipment is complete without a few of these Box Cars.

No. 18-Pullman; sheet steel construction; built with
vestibules on each end; imitation leaded glass win-
dows, two four -wheeled trucks; interior fitted with
seats; beautifully decorated in colors; length, 16 in. ;
height from tracks, 6; in.; weight, 21- lbs. Each 84.15

This is the most perfect miniature Pullman Car ever designed
as a toy. It has every appearance of the regular Pullman Pas-
senger car and is of substantial construction.

No. 8-Pay-As-You-Enter Car; sheet steel construc-
tion; handsomely decorated in three colors, with appro-
priate lettering in gold; equipped with two four -
wheeled trucks and automatic reverser; furnished with
eight curved sections of tracks and ten straight sections,
making 23 feet of track in all; length, 18 in.; height,
6 in. above rails; complete as described, with an at trac-
tively decorative fender; weight, 8} lbs. Each 811.65

These toys may be operated from the regular lighting circuit by using a
Toy Transformer, which reduces the 110 volt circuit to 3, 5 or 8 volts.
Or they may be operated by batteries. We sell all the best Transformers
and Batteries and will furnish descriptions and prices on request. A
booklet-"Experimental Electrical Outfits" is free for the asking. :: ..

ELECTRIC SHOP JACKSONNBLVDs. CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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How Will YOU "Size Up"
When you come in contact with the man whose

"Yes" or "No" means success or failure for you?
At such a time your future will hang in the balance. You will be scruti-

nized, weighed, tried. Have you the training to decide the test in your favor-
a training to fit you for a position of responsibility? If not, you can get it.

A. S. Elliott, Bandon, Ore., says: "My Course in Electrical Engineering has enabled me
to fill responsible positions with several large milling companies in British Columbia, in
Oregon, and with the United States Reclamation Service. Now I am in charge of the busi-
ness of the Bandon Light and Power Co. Without the training given me by the I. C. S. I
would not have been able to hold successfully any of these positions. The Course has been
worth to me approximately $3,000 in increased earnings within the last 5 years."

With such a training you will be equipped to stand the test-to "size up'
well. If you can read and write and have
a little spare time each day, the I. C. S.
will train you in your own home-no
matter where you live.

Regardless of how old you are, what
you work at, how little spare time you
have, or how little you earn-there is an
I. C. S. way specially adapted 'to your
requirements.

Mark and mail the coupon. Learn
how you can be helped to a better posi-
tion and an increased salary. Sending the
coupon places you under no obligation.

Send the coupon NOW.

International Correspondence Schools
Box 1102. Scranton, Pa.

Please explain, without further obligation on my part, howl 
 can qualify for a larger salary and advancement to the posi- 
 tion, trade, or profession before which I have marked X.

Electrical Engineering
Electric Lighting
Electric Railways
Electrician
Electric Car Running
Dynamo Foreman
Dynamo Tender
WI reman
Mining Engineer
Telephone Expert
Civil Engineer
Automobile Running

.
 Name
.
 .St. d' No

_

 ctty

Mechanical Engineer
Mechanical Draftsman
R. R. Constructing
Concrete Construction
Architect
Contracting & Building
Architectural Draftsman
Plumbing& Heating
Chemist
Bookkeeper
Advertising Man
Civil Service Exams.

State

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



CLASSIFIED ADVERTISING
Q Advertisements in this section of Popular Electricity will cost 5 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 this office the first
of each month preceding date of issue.

AERONAUTICS
CARTER AEROPLANE, POSTPAID, 35c.-

Percy Ewing, Decatur, Ill.
WORKING DRAWINGS AND DESCRIPTION

of Santos-Dumont's Monoplane or Wright's Biplane.
Fifteen cents each. Both for Twenty-five. Eduard
Hibline, 708 W. Lafayette, Baltimore, Md.

BLEROIT'S MONOPLANE! ALUMINUM
Bamboo construction. Rubber motor! 25c coin.
Agents! Reberts, 344 Cumberland St., Brooklyn,
N. Y.

CAN YOU PROMOTE? I WILL FURNISH A
perfect airship. Write for proofs. Four specialty
hardware articles. Buckles and cornhusking tool,
royalty or sale. Sig. Quam, Soo E. 24 St., Minneapolis,
Minn.

"BOY AVIATORS' SERIES," SIX THRILLING
airship books for young Americans. New, exciting
and absorbing. Send for Vol. 1, and you will quickly
want the others. Postpaid 50c. At all bookstores.
Our immense catalogue free. Hurst & Co., 395
Broadway, New York.

AGENTS WANTED

See what I say under "Typewriters." ATCHISON
AGENTS-SEE OUR All UNDER "ELECTRIC

MATERIAL." WEISSGERBER.
GAS AND RANGE LIGHTERS; EVERYBODY

buys; sample 25c. E. Sterling Co., Box 766, Trenton,
N. J.

"AGENTS MONTHLY," 3 MONTHS SUB-
scription loc. None free. P. E. Walter, 35 Dean
St., Brooklyn, N. Y.

SMALLEST NEW TESTAMENT PRINTED,
stamp size, latest novelty. Sample and prices, dime.
B. Wesley Company, Aurora, Ill.

DON'T ACCEPT AN AGENCY UNTIL YOU
get my samples and particulars. Money-makers.
Address SAYMAN, 706 Sayman Bldg., St. Louis, Mo.

"PERFECTION POCKET ADDING MA-
chine-Lightning seller. Agents wanted. Cincinnati
Specialty Mfg. Co., Dept. E, Cincinnati, Ohio.

WE PAY TWO LIVE AGENTS IN EACH
town to distribute samples of imported Silver, Stove,
Shoe, Metal Polishes. Carr & Son, 42 Broadway,
New York.

MECHANICS-DOUBLE YOUR INCOME sell-
ing LaRues . Pine Tar Paste hand cleaner. Cures
chapped hands. Tremendous demand. Sample roc.
prepaid. F. C. LaRue Soap Co., 586 Niagara St.,
Buffalo, N. Y.

AGENTS-STOP-LOOK-D UP L I C AT IN d
Order Book sent postpaid upon receipt of ten cents.
Every agent should have one. Success Supply Co.,
247 West 139 St., New York City.

AGENTS WANTED
BOKARA DIAMONDS-AGENTS, EVERYONE

wanted to wear and sell these Famous Gems. Big
profits. Sample offer and catalog, Free. North-
western Jewelry Co., 8o Northwestern Bldg., Chicago.

ATTENTION! RESPONSIBLE AGENTS IN
every city to handle our "Hi -Life" Storage Batteries,
best on the market. Write for prices and particulars.
North-West Mfg. Co., 1247 N. Wells St., Chicago.

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., 40o N. Clark St., Chicago, Ill.

IMPROVED KEROSENE MANTLE LAMP!
zoo Candle -Power! I coal -oil used! Best on American
market! greatest campaign bargains ever offered! Get
our prices! Establish business! Control territory!
large profits! Webster Specialty Co., Waterbury, Conn.

PRACTICAL DIRECTIONS FOR BUILDING
beautiful homes at small cost, and manufacturing wood
fiber concrete lumber, of cement, pulverized straw, corn
cobs and sawdust. Price fifty cents postpaid. Agents
wanted. Peter De Linde, Zion City, Ill.

LIVE AGENTS WANTED-HUSTLERS TO
handle our 6 new catchy Xmas packages. Our "Baby
Package" is a winner. Many are making as high as
$zo per day. Big rush on. Start now with us and get
in right for 19r1. Write today for catalog of complete
line including Xmas Specials. Davis Soap Co., 27
Union Park Ct., Chicago.

$25 TO $40 A WEEK AT HOME OR TRAVEL-
ing. If you are making less than $25 to $40 a week, sit
right down and write to the American Woolen Mills Co.
for the most amazing money -making proposition of the
age. This concern is the largest mail-order tailoring
establishment in America, with immense capital and
resources. They make the finest made -to -measure
suits at prices that defy competition. Suits $7.50 and
up. Pants $2.25 and up. All their vast business is
done through agents. They start any ambitious man
in the tailoring business, furnishing everything required,
at their own expense. Men without any previous
experience can make $25 to $4o a week, right from the
start. Many of their salesmen make as high as $2oo a
week. The American Woolen Mills Co. produces its
own cloth. This is the secret of the low prices its agents
are able to offer on finest made -to -measure suits. With
its own great tailoring shops, skilled tailors and finishers,
it gives more style, better quality, greater value than
any similar concern in existence. Best of all, it sup-
plies its agents with handsome suits, at cost, and turns
over to them all inquiries received from their territory.
If any of our readers are looking for easy work, big
pay and independence, we advise them to write to the
American Woolen Mills Co., Dept. 496, Chicago, Ill.,
at once, for their wonderful proposition.
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AGENTS WANTED
AGENTS-THE BIGGEST MONEY MAKER

ever known. The new Canchester Incandescent
Kerosene Lamp revolutionizes old lighting methods.
Burns air instead of money. Six times brighter than
electricity, gas, or acetylene at one -tenth cost. Burns
with or without mantle. Burner fits any lamp.
Saves 75 per cent oil. No trimming wicks. Showing
means selling. Territory going fast. Write today.
Handsome outfit furnished. Canchester Light Co.,
Dept. P. E., 26 State St., Chicago.

AUTOIVIOBILES
AUTOMOBILES-ALL MODELS, LOWEST

prices, for immediate delivery-Buicks, Fords, Max-
wells, Oldsmobiles, Cadillacs, Packards and hundred
others. Two -passenger Runabouts, $95.00; three -
passenger Roadsters, $19o.00; four -passenger Road-
sters, $250.00; five -seven -passenger cars, $295.00.
All guaranteed; 5 per cent discount and $10.00 electric
horn free. Write now for latest illustrated bulletin.
New York Motor Car & Cycle Exchange, Dept. A,
217 West 125th St., New York City.

BOOKS
STIX, STOCKTON, CAL.-BOOKMENDA, roc
AEROPLANE, roc; SIX AVIATION PHOTOS,

25c. Richard Lavery, 196 Broadway, New York.
STUDENTS, READERS-I RENT AND SELL

books very cheaply. Old books taken in exchange.
C. C. Lutes, Noxen, Pa.

BREEZY BOOKS' "SWEET SILENCE," 25c.
Catalogue for stamp. Duff Co., E. 2713 North
Mozart St., Chicago.

TELEPHONE TROUBLES AND HOW TO
find them, 0000 edition. Price, 25c. Hyde Pubs. Co.,
183 5th St., Milwaukee, Wis.

368 -PAGE BOOK CONTAINING 3,000 FORMU-
las, recipes and trade secrets, 25c. Illustrated book
catalogue on request. C. E. Hardage, Box 681,
Syracuse, N. Y.

"THE SPIRIT WORLD UNMASKED"-THE
marvels of the unknown, chair walking, slate writing,
and spirit manifestations scientifically explained.
Large science volume with intelligent comments by
THINKING PEOPLE. CLOTH, $1.25. R. R.
Carson, 34 E. Elizabeth St., Detroit, Mich.

STUDY ELECTRICITY AT HOME-COM
plete electrical coursc at home, containing 3o -page
detail book, 220 -page text -book, 200 experiments and
over roo pieces of apparatus. Price, complete, only
$5.60. Catalogue "P. E. S." explains this and other
remarkable offers. Thomas M. St. John, 848 Ninth
Ave., New York.

BUSINESS OPPORTUNITIES

See what I say under "Typewriters." ATCHISON.
SEE OUR AD UNDER "ELECTRIC MA-

TERIAL." WEISSGERBER.
$3.0o CAPITAL ALL REQUIRED TO START

mail order business of your own. Particulars free.
B. L. Benson, 3513 Adams, Chicago.

CONDUCT A "CANDY KITCHEN." CLEAR
$2o daily. Small capital required. Send for particu-
lars. Kennon and Co., 148 West Ontario St., Dept. C,
Chicago.

BUSINESS OPPORTUNITIES
$too MONTHLY AND EXPENSES TO TRUST -

worthy men and women to travel and distribute sam-
ples: big manufacturer. Steady work. S. Scheffer,
Treas., M J 174. Chicago.

START PROFITABLE MAIL ORDER BUSI-
ness of your own, home evenings; money comes fast;
easy work, small investment; booklet IOC.; particulars
FREE. Advertising Company, P. O. Box 1615,
New York.

I CAN START YOU IN A MAIL ORDER BUSI-
ness in your own home; conducted in your spare
hours; big profits; everything furnished; valuable free
booklet tells how. W. E. Foote, Box 2$4, Muskegon.
Mich.

roo MONEY MAKING FORMULAS, MAIL
order ideas, salary raising kinks, etc., every month.
Some say single copy worth $10.00. Trial 6 months'
subscription only roc. Mechanical Digest, Grand
Rapids, Mich.

MOTION PICTURE MACHINES, FILM
Views, Magic Lanterns, Slides, and similar Wonders
For Sale. Catalogue Free. We also buy Magic
Machines, Films, Slides, etc. Harbach & Co., 809
Filbert St., Philadelphia, Pa.

FORMULAS-BEST CHEWING GUM, MIR-
ror making, dry cell reviver and China cement. All
four formulas for 5o cents until Nov. 15. 99,996
more "Formulas for Anything," 25 cents up, each.
Processco, 25o West 125, N. Y.

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. J. M. Pease 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 2oc.
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, Kv.

COINS AND STAMPS

FREE-ro RARE FOREIGN STAMPS. Postage
4 cents. Soo mixed, 20 cents. Wm. Barrows, Dept. A,
Box. 12, Hartford, Conn.

STAMPS-too ALL DIFFERENT, roc -5o AUS-
tria, 5oc.-30 Italy, IOC. -20 Japan, roc. -3o Sweden,
roc. F. L. Toupal Co., Chicago Heights, Ill.

STAMPS, 75c; DEALERS' STOCK ONLY 3oc;
roo var. foreign 5c., 4o U. S. 9c. Stamp Button roc,
Dime Album 6c, Millimetre Scale 5c, great bargains.
H. Wolke, Murray Ave., Louisville, Ky.

$7.75 PAID FOR RARE DATE 1853 QUARTERS.
$20.00 for a Half -Dollar. We pay a cash premium
on hundreds of old coins. Keep all money dated
before 1884, and send. 10 cents at once for our New
Illustrated Coin Value Book, 4x7. It may mean your
fortune. Clarke & Co., Coin Dealers, Dept. 83,
Le Roy, N. Y.
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COINS AND STAMPS
50o MIXED FOREIGN, CHILI, AFRICA,

Russia, Japan, etc., ra cents. r,000 mixed old United
States, 25 cents. Stamps bought, list 4 cents. Klein-
man Stamp Co., 3643 N. Marshall St., Philadelphia,
Pa.

ELECTRICAL MATERIAL
NEW 110 -VOLT ADJUSTABLE ARC LIGHTS,

$2.25 each. Walter W. Hartman, Clay Center, Kan.
RENEW DRY BATTERIES FOR ic EACH.

Formula roc. Rex Card Co., 217 Forest, Kansas
City, Kan.

DRY BATTERIES RENEWED BY ANYONE.
Complete guaranteed directions this month, 20c.
Acme Publ. Co., Newburg, N. Y.

MAKE MONEY! HOW? EASY! RENEW DRY
batteries! Costs rc each. Guaranteed formulas ioc
silver. Write immediately. RONALD CAMERON,
Allentown, Pa.

ANYONE CAN RENEW OLD DRY BAT-
teries at very small cost with our method. Send 25c
and we will send you our complete $1.00 Formula and
Instructions. Satisfaction guaranteed or money re-
funded. WEISSGERBER, 3455 N. Hamilton, Chi-
cago.

EXCHANGE

45 S. & W. REVOLVER OR SIX PIECE WIRE -
less Set $3.50. Good Telescope $2.00. Want 32 cal.
revolver. Casperson, Dunn, Wash.

FOR SALE
SEE OUR AD UNDER "ELECTRIC MA-

TERIAL." WEISSGERBER.
FOR SALE-MOVING PICTURE FILM ic.

per foot. H. Davis, Watertown, Wis.
WILL SELL MY PRINTING PRESS AND

OUTFIT CHEAP. WILLIAM KABLE, 7506 Kelly
St., Pittsburg.

I. C. S. ELECTRICAL ENGINEERING COURSE
with reference library. For particulars address Lester
H. Corey, Putnam Heights, Conn., Box 85.

LUBRICANTS, ASBESTOS, GRAPHITE AND
mica candles for loose pulleys and shaftings; no drip;
no dirt; economical. Swain Lubricator Co., 250 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. $ro. Comet
Motor Works, 512 W. Monroe St., Chicago, Ill.

FOR SALE-WIRELESS OUTFIT WITH 2 -IN.
spark coil. Address L. Legner, 154 Albany Ave.,
Brooklyn, N. Y.

FOR SALE-DYNAMO OR MOTOR. 110
volts, 2 amperes. Direct current. $15.00. Good con-
dition. R. B. S., 503 Glenwood Ave., East Orange,
New Jersey.

-

' COMPLETE SET I. C. S., ELECTRICAL EN-
gineering Course, new, nine volumes, including Me-
chanical Drawing, will sell cheap. Electrician, 1022
Bannock, Denver, Col.

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.

FOR SALE
FOR SALE, 15, 171-, 18 and 55 K. W., 120 VOLT,

Generators. Also Rebuilt, Throttling, Automatic and
Corliss Engines, Boilers, Pumps, Heaters and general
machinery. The Randle Machinery Co., 1832 Powers
St., Cincinnati, Ohio.

GAMES AND AMUSEMENTS
CACHOO (IT MAKES PEOPLE SNEEZE).

Sample 12c, dozen 8oc, hundred $5.00, postpaid.
Address, Percy S. Ewing, Decatur, Ill.

ANY FORMULA, ioc. BOGART, Northville,
Mich.

PLAYS, VAUDEVILLE SKETCHES, MONO-
logues, Dialogues, Speakers' Minstrel Material, Jokes,
Recitations, Tableaux, Drills, Musical Pieces, Enter-'
tainments, Make Up Goods. Large Catalog Free.
T. S. Denison and Company, Dept. 26, Chicago.

FINE JUTE WIGS ONLY 75c EACH POST-
paid. Ladies: Bridget, Pompadour, Marguerite, Old
Maid, School Girl. Gentlemen: Dress, Page, Parson,
Silly. Kid, Professor, Indian. Address Percy Ewing,
Decatur, Ill.

INSTRUCTIONS
ANY FORMULA, loc. BOGART, Northville,

Mich.
SEE OUR AD UNDER "ELECTRIC MA-

TERIAL." WEISSGERBER.
ANYBODY CAN MAKE CUTS FOR ILLUS-

trating by our method. Formula 5oc. Particulars
for stamp. Rex Card Co., 217 Forest St., Kansas City,
Kan.

LEARN BOOKBINDING, 5oc. EASY, QUICK
returns. Send Soc today for instructions, materials
and catalogue. Craft Materials Guild, 1to La Salle
St., Chicago.

BUILD A FOOT POWER WOOD -TURNING
Lathe. Blue prints with complete instructions for 5oc.
Simple and practical. S. D. Willard, Redwood City,
California.

DO IT YOURSELF. WHAT? FIX UP YOUR
old worn ant Storage Battery. We can furnish Grids
and Plates for any size and kind of Storage Battery
now on the market. Write us for prices, giving size
of plates needed and make of Battery. A. M. Supply
Co., 225 Dearborn St., Chicago.

MISCELLANEOUS

See what I say under "Typewriters." ATCHISON
FANCY GOLD FISH-AQUARIUM. BOOK -

let free. Lawton Aquarium, Racine, Wis.
TOOLS, MODELS, DIES AND STAMPING.

W. C. Munz, 2829 Pine Ave., Erie, Pa.
SEE OUR AD UNDER "ELECTRIC MA-

TERIAL." WEISSGERBER.
PUZZLE-COVER THE SPOT. 15c FOR

sample. Agents wanted. Magician Supply Co.,
Providence, R. I.

SEBACKROSCOPE, MOST WONDERFUL IN-
vention twentieth century. Bushels of fun. 20 cents.
F. W. Jellison, 3133 Prairie Ave., Chicago, Ill.

BROTHER-ACCIDENTALLY DISCOVERED
Root will cure both tobacco habit and indigestion.
Gladly send particulars. F. F. STOKES, Mohawk, Fla.
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MISCELLANEOUS
HOW TO READ MUSIC AT SIGHT. 50c.

postpaid, or send for free descriptive booklet. Evans
Co., 42 Peoples Bank, Wilkesbarre, Pa.

"BOOMERANG" LABYRINTH PUZZLE-
Delightfully enticing! Thirty-six labyrinths in one!
Price roc. Western Specialty Co., Sunnyvale, Calif.

OUR MAGAZINE CATALOG WILL SAVE
you money. Send for it. Dietrich Subscription Co.,
35 Main St., Middleville, Mich.

WONDERFUL CHEMICAL !INVENTION-AN
entirely new process for preventing frost, rust and
dampness. Particulars free. Williams, Box 511E,
Seattle, Wash.

BECOME A MAGICIAN AND ASTONISH
your friends. Magic taught by mail. Small cost.
Particulars for stamp. Arthur J. Moose, 626 Garden
St., Hoboken, N. J.

YOUR GILLETTE BLADES CAN BE RE -
sharpened hundreds of times and made better than
new with a Gaylor Stropper. Price $I.00. Circular
free. Gaylor Automatic Stropper Co., Stamford, Conn.

ELECTROCURE-NEW ELECTRICAL MEDI-
cinal machine cures all diseases. Sells at sight. Get
agency immediately. Large commissions. Price but
$2.0o. O'Brien Elec. Co., Hallowell, ),VIe.

ANYBODY CAN MAKE GOOD CUTS WITH
my simple zinc etching process; price, $r; specimens
and particulars for stamp. T. M. Day, Box E., Wind-
fall, Ind.

TRICKS, JOKERS, PUZZLES, ILLUSIONS,
Novelties-Magic Pocket Trick Free-Illustrated
Catalog included. Send 6 cents stamps. Magic
Dept., 10-270 West 39th St., New York.

HUNDREDS OF BARGAINS. MAGICAL
Apparatus, illusions, mind -reading acts, spirit shows,
escape acts, hypnotism, how gamblers win by crooked
methods, exposed. Big bargain sheets, FREE. J. E.
Harto, 705 S. Capitol Ave., Indianapolis, Ind.

FORMULAS-BEST CHEWING GUM, MIR-
ror making, dry cell reviver and China cement. All
four formulas for 5o cents until Nov. 15. 99,996
more "Formulas for Anything," 25 cents up, each.
Processco, 25o West 125, N. Y.

SMALLEST ALARM CLOCK AND BIBLE IN
world, roc each. Ivory telescope watch charms with
views of actresses or Lord's prayer, roc. Lucky rab-
bit foot watch charms, silver mountings, 15c. Im-
perial illustrated coin and stamp books, roc prepaid.
W. H. Garner, B-119 South La Fayette St., Evans-
ville, Ind.

I WILL START YOU EARNING $4 DAILY
at home in spare time, silvering mirrors; no capital
required: send for free sample and instructive Booklet,
giving plans of operation. G. F. Redmond, Dept. H,
Boston, 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.

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 ro cents. S. H. Parrish &
Co., 216 Clark St., Chicago.

MOTORCYCLES
MOTORCYCLES-ENORMOUS VARIETY-

American and foreign makes-Marches, Indians,
Reading Standards, low as $25.00. All guaranteed.
Immediate delivery. Send for large illustrated bar-
gain bulletin. New York Motor Car & Cycle Ex-
change, Dept. B, 217 West 125th Si., New York City.

PATENTS
See what I say under "Typewriters." ATCHISON
EVERYTHING IN DRAWING-C. M. SHIG-

LEY, Mechanical Engineer, Columbus, O.
MODELS MADE FOR INVENTORS. LOW

prices. S. H. Merryman, Towson, Md.
TWO BOOKS FREE-ALL ABOUT PATENTS

and their cost. Shepherd & Campbell, Patent Attor-
neys, Soo D. Victor Bldg., Washington, D. C.

CASH FOR IDEAS-PATENTS PROCURED
on meritorious inventions, all countries. Best service,
send sketch, book free; write today. H. J. Saunders,
115 Dearborn St., Chicago.

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 SECURED-INVENTOR'S POCKET
Companion free. Send description for free opinion
as to patentability. W. N. Roach, Jr., Metzerott
Bldg., Washington, D. C.

HAVE YOU AN IDEA? WRITE FOR OUR
books, "Why Patents Pay," "loo Mechanical Move-
ments." Mailed free. F. P. Dietrich & CO.,
Patent Lawyers, Washington, D. C.

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.

HERBERT JENNER, PATENT ATTORNEY
and Mechanical Expert,. 6o8 F Street, Washington,
D. C. Established 1883. I make a free examination
and report if a patent can be had and the exact cost.
Send for circular.

PROTECT YOUR IDEAS BY FILING IN
Patent Office, then make and sell under "Patent
Applied For." I prepare and file papers and drawings
for $15. Send sketch for free report. Clients in
every state. Books free. Obed Billman, Main Office,
Cleveland, O.

PICTURES AND POST CARDS
EXCHANGE POST CARDS-LARGEST AND

best club in the country. Big list U. S. and foreign
names roc. C. C. Club, 3935A Tracy Ave., Kansas
City, Mo.

FREE-ONE 7x9 PHOTOGRAPH WITH EV-
ery order for my 35c Album of 20 beautiful girl studies;
all real photographs; send today. Art Photo Co.,
Dept. 2, 42o-85 Dearborn St., Chicago.

THE LATEST PICTURE HITS-"MY CHAM-
pagne Girlie" and "La Belle Danseuse," 15c each, or
the two complete with roo "catchy" art ideas for 25c.
UNION ART CO., D. E. f 131 Grant Ave., Jersey
City, N. J.

PRINTING OUTFITS
PRINTING PRESSES-REBUILT AND NEW.

7xrr and larger sizes. All makes. Robert Rowell
Company, Louisville, Kentucky.
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REAL ESTATE
WE CAN SELL YOUR PROPERTY-SEND

description. Northwestern Business Agency, Min-
neapolis, .Minn.

RUBBER STAMPS

RUBBER STAMP MAKING OUTFITS. S. A.
Brown, Buffalo, N. Y.

YOUR NAME ON 12 LEADPENCILS, 25c.
Rubber Stamp Catalogue free. W. M. Stuart Co.,
Marshall, Mich.

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.

RUBBER STAMPS AND NOVELTIES-Agents
wanted, send 4 cents for catalogue and particulars.
Your advertisement placed in fifty magazines, 3
months, 5 cents per word. A. S. Mankin & Co.,
Alexandria, Va.

SCHOOLS
See what I say under "Typewriters." ATCHISON
SEE OUR AD UNDER "ELECTRIC MA-

TERIAL." WEISSGERBER.
START A MIRROR FACTORY. WE TEACH

and trust you; roc. brings sample lesson; $25 daily
easily. Hullinger's Mirror School, Francesville, Ind.

TELEGRAPHY, BOTH MORSE AND WIRE-
less, taught quickly. R. R. train wire and complete
wireless station in school. Big demand for operators.
Living expenses earned. Correspondence courses
if desired. Catalogs FREE. Dodge's Institute, 16th
St., Valparaiso, Ind. Established 1874.

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, 79 E. Illinois St., Chicago.

LEARN TO BE A TELEGRAPH OPERATOR-
Telegraphy without doubt offers more inducements
than any other field. A School conducted by practical
telegraph operators. No charge for typewriting or
supplies. Only School in Chicago giving main line
practice. Look us op. Jones' School of Telegraphy,
Suite 20, 260 Clark St., Chicago.

$200 TO $boo 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.

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.

WIRELESS TELEGRAPHY AND ENGINEER-
ing taught in a thorough and practical manner. Ex-
cellent laboratory equipment of up-to-date instruments
and complete wireless station. Three special courses.
Day and evening classes. Correspondence course for
out-of-town students. Prepare yourself at home dur-
ing the winter for a good position in the spring. Call
or write for full particulars. International Wireless
School, 56 Fifth Ave., Chicago, Ill.

TYPEWRITERS

GENUINE TYPEWRITER BARGAINS-NO
matter what make, will quote you lower prices and
easiest terms. Write for big bargain list and illus-
trated catalogue. L. J. Peabody, 364 Minot Bldg.,
Boston, Mass.

I WANT TO CORRESPOND WITH PERSONS
who are about to buy a high-grade typewriter, and
object to paying the high prices generally asked by
manufacturers and dealers. Any make on approval.
Catalogue, bargain list and valuable information sent
free. A. E. Atchison, 4125 West 2rst St., Chicago.

SPECIAL BARGAIN IN L. C. SMITH'S, UN-
derwood's, Remington's, Oliver's, and Fox Visible.
All our machines guaranteed for a period of two years.
We can save you from 4o to 7o per cent. Our new
catalogue is just out. Gaerte Typewriter Exchange,
4o Dearborn St., Chicag..

TYPEWRITERS-ALL MAKES, SLIGHTLY
used or rebuilt, guaranteed, shipped anywhere on
approval-best bargains in America. Write today-
money back if dissatisfied. Fletcher Typewriter Co.,
212 N. 7th St., St. Louis, Mo.

TYPEWRITERS: CALIGRAPH, $6.00; HAM-
mond, Yost, Densmore, Williams, $ro.00; Remington,
$12.00; Smith Premier, $x5.00; Oliver, $24.00; Under-
wood, $3o.00; all makes on hand; fifteen days' trial
allowed, and a year's guarantee. Send for catalogue.
Harlem Typewriter Exchange, Dept. 89, 217 West
125th St., New York City.

TYPEWRITERS, $5.00, TALKING MACHINES
$4.00, records roc, needles 5c, cases $1.75, Regina
Plates xc to 5c, Violins, $3.00, Mandolins $4.00,
Guitars $2.25, Cameras $3.50, Cash Registers $25.00,
Bicycles $7.00, Chains 4oc, motorcycles $50.00,
Autos $15o.00, Stationary Engines $6o.00, mostly
price. Knight's, 213 r2th St., St. Louis, Mo.

REMINGTON, $22.50; SMITH PREMIER,
$22.50; Underwood, $35; Oliver, $28; L. C. Smith,
$35; Blickensderfer, $15; Monarch, Smith Premier,
Visible, Remington Visible. Trial given. Guaran-
teed. DONALD C. PRICE, ROOM 317, 4o Dear-
born St., Chicago. Tel. Randolph 4384.

WIRELESS

SEE OUR AD UNDER "ELECTRIC MA-
TERIAL." WEISSGERBER.

ONLY $1.25, REDUCED FROM $2.50, A x,000-
ohm double -pole wireless receiver, aluminum case,
interior parts nickel plated, very thin diaphragm,
guaranteed copper wire. C. Brandes, r r r Broadway,
New York.

ARC LAMPS-JUST THE DEVICE FOR YOUR
wireless station, giving thousand candle -power on x xo
volts direct and alternating current, including carbons,
$3.50. Get list for our other specialties. Cosmos
Electric Co., 136 Liberty St., New York.

SPECIAL PRICES-x.000-OHM WIRELESS
receiver, double pole, special thin diaphragm, hard
rubber case, wound with copper wire, $1.75. Leather
covered head -band, double, $x.00; single, 6oc. "Nation-
al" receiving condenser, 3oc. Waterhouse Bros.,
Bourne, Mass.
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WIRELESS

BUILD YOUR OWN STORAGE BATTERY-
Comrad Storage Battery parts are easily assembled
by anyone. Has Steel Case, heavy Hard Rubber Jar,
best of Grids and Plates, Patented Vent and Non-
corrosive Binding Posts. Absolutely guaranteed.
Useful for Lighting and Ignition work as well as for
Wireless Stations. Quantity contracts solicited. Cir-
cular and prices on application. A. M. Supply Co.,
225 Dearborn St., Chicago.

HELP WANTED
SEE OUR AD UNDER "ELECTRIC MA-

TERIAL." WEISSGERBER.
GOVERNMENT HELP NEEDED-$800 TO

$r,óoo. Examinations announced everywhere Janu-
ary r5th. Coaching Free. Franklin Institute, Dept.
D 54, Rochester, N. Y.

$25 WEEKLY AND EXPENSES TO MEN AND
women to collect names, distribute samples and adver-
tise. Steady work. C. H. Emery, ME3o2, Chicago, Ill.

AMBITIOUS YOUNG MEN TO BECOME
traveling salesmen. Great demand. $2.000 to $5,000
yearly. Experience unnecessary. Send for informa-
tion blank. Bradstreet System, 13o Cornwall Bldg.,
Rochester, N. Y.

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.

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 r H., RITTER
ART STUDIO, Van Buren St., Chicago, Ill. -

OPEN A DYEING AND CLEANING ESTAB-
lishment, very little capital needed,, excellent profits.
We teach a successful method by mail. Write for
booklet. Ben-Vonde System, Dept. A -D, Staunton,
Va.

RAIL\VAY MAIL CLERKS, CUSTOMS, IN-
ternal Revenue Employees Wanted. $9o.00 per
month. Examinations announced everywhere, Janu-
ary r5th. Coaching free. Franklin Institute, Dept.
D54, Rochester, N. Y.

LIVE MEN OR WOMEN IN EVERY COM-
munity to operate business at home. $5o weekly.
No capital. No convassing. Spare time. I furnish
everything to start. Free particulars. Voorhies,
Desk MP, Omaha, Neb.

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.

GET A BETTER PLACE-UNCLE SAM IS
best employer; pay is high and sure; hours short;
places permanent; promotions regular; vacaticns 
with' pay; thousands of vacancies every month; all
kinds of pleasant work everywhere; no lay-offs; no
pull needed, common education sufficient. Ask for
Free Booklet 5o, giving full particulars and explaining
my offer of position or money back. Earl Hopkins,
Washington, D. C.

HELP WANTED

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.

WANTED-ONE THOUSAND CHAUFFEURS
and repair men. Our demand for automobile en-
gineers exceeds the supply. Calls for men of intelli-
gence and mechanical bent capable of comanding
$too.00 to $15o.00 per month upon graduation. Resi-
dent course $20.00 to $6o.00. Home Correspondence
course completed by practical road and shop work at
this school highly successful. Look this up. Auto
Schools of America, Dept. X, 1600 Michigan Ave.,
Chicago.

LOCAL REPRESENTATIVE WANTED-Splen-
did income assured right man to act as our representa-
tive after learning our business thoroughly by mail.
Former experience unnecessary. All we require is hon-
esty, ability, ambition and willingness to learn a lucra-
tive business. No soliciting or traveling. This is an
exceptional opportunity for a man in your section to
get into a big -paying business without capital and
become independent for life. Write at once for full
particulars. Address E. R. Marden, Pres. The Na-
tional Co -Operative Real Estate Company, Suite 577,
Marden Bldg., Washington, D. C.

MAGIC POCKET TRICK FREE
Catalog included send 6c stamp

Dept. 17 270 W. 39th Et., NEW voce

III!r!Im"'Illcll;;;o;;;lllllmlllllnllummmmml

For Chauffeurs

AUTOMOBILE
Salesmen, Demonstrators,

and Repairmen

EARN $25 TO $50 WEEKLY
Demand for these trained men can't be supplied.

The work is pleasant and instructive, out-of-doors,
and the hours short. You can prepare yourself for
one of these positionsin 10 weeks by a few hours'

study each week. We teach you the entire subject by
our simple course of instruction by mail. It is very in-
teresting, practical and thoroughly efficient because it's
personal. Free model of automobile to every student.
Ask our graduates who are earning $25 weekly or
more in positions we obtained for them.

FIRST LESSON IS FREE
Write for it today. Let us prove our claims.

Empire Auto. Institute, 229 Empire Bldg.
The Original Automobile School Rochester, N. T.

Chauffeurs and competent men furnished owners and garages.
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WARNER
Low --voltage Lights
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Warner's
Fifty Per -cent

73- Saving
System
Q Tungsten lamps for the ordinary 110-
volt lighting current are necessarily made
with long, thin filaments which are frail
and liable to break.

Q A low -voltage tungsten lamp, like the
Warner Mazda lamp, has a short, thick
filament which will stand any amount
of jarring.

Q The Warner system permits the use of
these efficient and economical low -
voltage tungstens in homes, stores,
hotels, offices, etc.

Q It consists of a small transformer into
which the 110 -volt current is passed
through one pair of taps and out of which
current at 271 volts is obtained from
another pair of taps.

Q This transformer, together with the
Warner Mazda lamps constitutes all there
is to the system.

Q It is easily installed and means plenty
of clear, white light at a much re-
duced coat.

Q Send for our catalogue 600-P which
tells all about it.

Warner Arc Lamp Co.
Wilton Junction, Ia.

Y

Y

icz

Special Sale :
Western Electric Co., motors and

dynamos, for 50c on the $1.00.
Bought at "salvage" sale, the largest
lot of small 11 C. units ever sold.

All new and crated, ready for immediate
shipment. A blue -print in each box and for
52.00 extra a 85.00 speed controller will be
sent on application.

We would advise quick action, for at the
prices mentioned below they will last but ashort time.

1.12 H. P., 110 V. or 220 V1.844
i.e ..

44

1.4 t'

8 7.50
9.00

17.00
28.00

Suitable for all classes of work, speciallywashing and sewing machines,printing -presses, grinders, buffers, electric lighting. etc., etc. Write u,for anything in the electrical line. We guarantee all goods and will treatyou right. Money cheerfully refunded if not satisfactory.
ELECTRICAL SUPPLY & SALVAGE CO.531 W. Van Verso Street

CHICAGO, ILL.

Christmas Special
You can make your Xmas a bright one. Avoid

danger of fire by using our X1A8 TREE LIORT-
INO OUTFITS. Lamps are beautifully colored
red, frosted, blue and green. Ample space be-
tween lamps to give best arrangement. ALI.
ORDERS FILLED THE DAY RECEIVED,
No. 405 Battery Outfit, 6 -ft. leader, switch, 2

8 -ft. atrlogs of 4 S 1 -2 -Volt bulb..
Price 61.15

No. 408 Tungsten flattery Outfit, 6 -ft. leader, switch, 3 8-ft. stringsof 4 6-solt Tocgaten bulbs. Prier 68.00
No. 408 110 Volta Outfit, Festoon with leader, 2 strings of 4 lightseach. Prier 65.00
No. 400 110 Volta Outfit, Festoon with leader, ti strings of 8 lightseach. Price 68.50

Send 3c in stamps for our large catalogue showing our complete liicof novelties and WIRELESS APPARATUS.
FRANKLIN ELECTRIC NOV. & MFG. CO.

Branch: Biloxi, Miss. 848 Ninth Ave., New York, N. Y -
Levy Electric Co.. 648 Sacramento St., San Francisco, Cal., Western A bts.

IMPERIAL CLOCK CO., GRANITE CITY, ILL.

LET US GIVE YOU THIS
TRANSPARENT CELLULOID TRIANGLE

It is 4 inch size. 30°+60° angles. Lowest retail price,25 cents. Absolutely essential to everyone who draws. Wemake this offer to introduce our new catalogue showing
SPAULDING'S

NEW CARRYING CASES
AND COMPLETE OUTFITS

for designers, architects, engineers and students-compact.
durable and convenient. Spaulding's Carrying Cases aremade lightrrangedand strong. They provide well arranged com-

partments,%ji Including apace for drawing board and
T aquaria. Handled like a suit case; unique, practical,

t
xpensive. Outfits Include all necessary equipment.

If you draw, send us tour two -cent stamps to day tol
pay postage and get the free triangle and the
catalogue.

SPAULDING PRINT PAPER CO.. Dept. PE, 44 Federal St. BOSTON

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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DRAFTSMEN WANTED
THAT CAN DRAW

THE HIGHEST
SALARY MEN

WITIYBRAI111
NOT WTI/BOOKS

CÁNONLYSUCCEED

Good Draftsmen are ALWAYS in Demand ALWAYS
Busy, ALWAYS Drawing Good Salary

The Work is Pleasant, Interesting, Clean
and Leads to Best Paying Highest Positions

If you are ambitious, bright and anxious to learn I can train you at home

on practical, actual Drafting room work in a short time for a position $ i 25-

$ 15o monthly. Only a limited number can receive my personal training.

I DON'T SELL YOU a lot of books to look at with disgust or to lay on a shelf to be

covered with dust.
I DON'T SELL YOU printed school lessons or pictures to copy. You MUST learn on

actual Drafting room work.
I DON'T SELL YOU or give you a worthless "cheap -skin" Diploma to hang on the

wall and that will be all.
BUT I TRAIN YOU until competent; more than that,until placed in position at above salary.

AND I TRAIN YOU personally and individually to advance you as fast and far as you can go.

AND I TRAIN YOU on practical work to give you required UP-TO-DATE,
PRACTICAL WORKING EXPERIENCE.

Remember:
I AM NOT teaching 227 different trades - ONLY ONE

and THAT ONE right.
I AM NOT looking for students-they look for me,

for I have been at this over 22 years.
I AM NOT accepting every one that has the price-

only those anxious to succeed with me.
I rather satisfy a few than dissatisfy too many.
I furnish all Instruments and Working Outfit

(not school set), this HIGHEST GRADE FREE.
If you want to be a GOOD DRAFTSMAN,

drawing good salary, write to me NOW.
Address, CHIEF DRAFTSMAN, Div. 10

Eng's Equip't Co. (Inc.), CHICAGO

For our Mutual Advantage mention Popular Pleetrlelty When ~fine to 4dvertlsprqy.
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Select Your Christmas
Gifts Now

Care and consideration that will be impossiblein a few weeks can now be given to the question
of Christmas gifts. Electric devices for the homeare always acceptable.
F Federal Portable electric reading lamps, table
lamps, candle -sticks, and lanterns, are not only
artistic and acceptable in every home, but are
extremely moderate in price.

A Handsome Federal Reading Lamp, Price $4.50 Each

In order that you may select to greater advan-
tage before the holiday rush begins, we will mailyou, free, our booklet, "Federalettes," whichshows all of these popular electroliers.

Make your selection now from our booklet.
The various styles and low prices will interest
you. Write for a copy of "Federalettes" today.

Federal Electric Company
MANUFACTURERS

Lake and Desplaines Sts. CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Every room in any home can
be made more livable by better lighting.

Next to daylight electric light is best-

and now

r'-11
make electric lighting better
and cheaper than ever before

Don't ignore-investigate. Old ideas of what elec-
tric light costs have been overturned. These new lamps
deliver over twice as much light for every dollar's worth
of electricity.

Electric light users find their lighting more than
doubled with no increase in their "electric light" bills.
That is what G -E Mazda lamps do for thousands today.
They will do as much for you.

Ask your electric light man or dealer to fur-
nish you the proper sizes. Begin with the rooms
you want brightest. Get ready now for the
long winter evenings.

General Electric Company
Dept. 30 Schenectady, N. Y.

We have prepared for you a help-
ful little booklet on the question of
better Ifghting. Includes suggestions
for wiring and lighting an eight -room
house, cost of lighting, cost of lamps
and the best ways to use them.
Send far your copy today.

For our iinrual Advantage mention Popular Electricity when writing to Advertisers.
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COLISEUM JAN. 7-21, 1911

Exhibitors Share
The Profits

Sharing the Earnings Always a Winner
FOR the first time in the

history of Chicago trade
expositions, the exhibitors in
the 1911 Electrical Show will be
given a pro rata division of the
earnings, and this dividend will
undoubtedly bring the net cost
of the exhibition space far be-
low any former price. The
price of space has not been
increased.

CHICAGO'S Annual Elec-
trical Show is the most

important trade exposition an-
nually held in America and is
international in its scope. It
has always been the most suc-
cessful of trade shows, never
having had an attendance of
less than 100,000 for the two
weeks each year. The exhib-
itors include the representative
electrical concerns of the world.

Get in an early application for space. For farther information apply to
ELECTRICAL TRADES EXPOSITION CO.

Homer E. Niesz, Mgr.

150 Michigan Avenue Chicago, Ill.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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This Is a reduced
reproduction to

show detail The
actual height of
the machine
is 12 inches.

YOU
see here the lightest

simplest suction cleaner
designed.

and
ever

1.-Is the motor-not a "stock" motor, but one built expressly
to operate the powerful suction fan to which it Is directly con-
nected, under

2.-a suction fan which embodies the best of all that was learned
in two years of steady, scientific experiment.

3.-Is the suction nozzle which Is pushed over the surfaces to be
cleaned --or to which can be attached a twelve -foot hose for high
wall, drapery and upholstery cleaning.

The "RICHMOND" Suction Cleaner enables you, now for the first
time, to clean by electricity without lugging a 60 to 80 pound ma-
chine from room to room-upstairs and down.

It represents as great an advance over heavy weight vacuum
cleaners as these cleaners represented over brooms and carpet
sweepers.

But light weight and easy operation are but two of the
"RICHMOND'S" exclusive superiorities. There are many more.

The vibrating brush, which taps the caked dirt out of otherwise
uncleanable rugs and carpets-the hair -drying and pillow-reno-
cating attachments-the seven special tools which make the
"RICHMOND" the most complete cleaner ever offered.

ONE Dollar forever frees you from brooms, mops
and dusters-and the backaches and drudg-

ery they bring.
One Dollar forever stops the expense and the

nuisance of Spring and Fall housecleaning.
One Dollar enables you to do, easily, by elec-

tricity, the worst work a woman has to do.
And One Dollar is the only cash outlay.
It will bring you the'RICHMOND- Suction Cleaner

complete-ready for instant use.
The balance you pay for month by month out

of the actual money you save.
For Vacuum Cleaning is the greatest of all

household economies.
You are paying the price of a suction cleaner,

right now-whether you have one or not.
You are paying its price out in twice -a -year

house cleaning alone-for a -RICHMOND- makes
housecleaning needless.

You are paying its price out-many times
over-in the hard labor of sweeping and
dusting which the`RIcHmoND makes unnecessary.

You are paying its price out again and again
in the damage which dust does to your furni-
ture, to your carpets, to your hangings, to
your clothing-to YOU.

You are paying the price of a 'RICHMOND -

when a single dollar would save the waste.

Manufactured exclusively for the RICHMOND SALES CO. by

THE MgCRUM-HOWELL CO.
Park Ave. and 41st St., New York

Fire Faetorleat Two at Uniontown, Pa. --One at Norwich, Conn.
One at Racine, Wis..--One at Chicago, Ill,

MANUFACTURERS OF "RICHMOND" Boilers and Radiators,
"-RICHMOND" Enameled Ware, Bath Tubs, Sinks, Lavatories,
"RICHMOND" Suds Makers, ' -RICHMOND"Concealed Transom
Lifts, and "RICHMOND" Stationary Vacuum Cleaning Systems

Inquiries regarding built-lu-the.bouee Vacuum Clnn[ng systems rboold
be addressed to The MoCrum-Howell Co., New York and Chicago.

Limited Offer
The Dollar Offer is limited. It is

made to show our unbounded con-
fidence in the-RtcHMOND-

But by its very liberality, it is
bound to swamp the factory. And
when the limit of factory output is
reached, the offer must be withdrawn.

So send the coupon today while
the opportunity is still yours! Don't
wait. Do it NOW.

THE RICHMOND SALES CO.
Dept. 70, 160 Broadway, New York

DOLLAR COUPON
THE RICHMOND SALES CO.. Dept. 70, 160 Broadway, N. Y. City

I hereby order one "RICHMOND" Suction Cleaner, complete with the following
attachments:
a Hose Attachment Shoe r ro -in. Drapery Tool r 3o -ft. Electrical Cord

aº -ft. covered Suction r 3 -in. Suction Tool a Complete Hair Drying
Hose r Felt -Faced Floor Tool Attachment

Book and Wall Brush r Adjusdable Wall Brush
-for which I agree to pay to your order, 01.00 herewith, and 06.00 on the first day of each of
the next 12 consecutive months. Title to be given me when full amount is paid.

Name

Address

P'or our 31utual Advantage mention Popular Electricity when writing to Advertisers.
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SMALL
MOTORS
FOR ALL

PURPOSES
We manufacture motors
(both alternating and di-
rect current) for every

41171 small power purpose. We build them in sizes from
%411 horse -power up.¡ Regardless of what mechanical appliance you wish to operate, 'I4" j

0.0 we can supply you with a Fort Wayne motor particularly adapted to ,011
=` your requirements. /o,2

44 P> No one motor ever built can run all kinds of devices equally well, so ,/4
«A have developed a variety of types to meet all conditions. we ICI

have been making the motors used on the leading vacuum cleaners, water 5.~
pumps, meat grinders, washing machines, vibrators, etc. Tell us what you oh

/Cm want to run and we will advise you what kind of a motor it will need and
oh

" how much it will cost to buy and operate it. 0.'
P"-,........1 Our new bulletin 1122 contains descriptions and illustrations of

10. some twenty applications which have saved time and money for 4102.1

14 Manufacturers, Merchants, Doctors, Dentists, Housewives, etc. We ¡
VA wantto mail you a copy-FREE. It will pay you to send for 1 j 0
IV this bulletin and read it before you buy motors of any kind. ice;
_= Fort Wayne rAar

Electric Works
"Wood" Systems

1603 Broadway
Fort Wayne, Ind.

Branch Offices:

Most Large Cities

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

I lere s a "Yankee"
Irver-its No. 35

that's made for
the man who has

many small screws to
drive. Electrical workers or
cabinet makers for instance.
Right hand, left hand and
rigid, and with its own special

feature like all other

"Yankee" Tools
The blades to No. 35 arc straight-not flattened

like ordinary driver blades, so that they can be used
to drive screws through holes and in out-of-the-way
corners where a flattened blade would not go.

It's a driver that every machanic will find handy
time after time. Light-weighs less than 7 ounces.
And compact, for when closed-without bit-it's
only 7 inches long. And yet it's strong and sturdy.

Yankee Screw Driver
No. 35 Price, $1.35

Your dealer can supply you.
Write us for the "Yankee" Tool Book. It de-

scribes and shows low to use the 66 "Yankee" Tools.
Free, of course.

North Brothers Manufacturing Company
Philadelphia

Marketing Your Goods
is fully as difficult as making them. May
be more so.

Advertising is modern marketing ma-
chinery.

You can buy this machinery-can you
operate it?

Have you analyzed your selling prob-
lem?

Do you know where a demand exists
for your goods-the geography of distri-
bution?

Do you know how to reach, at lowest
cost, your possible customers-mediums
of advertising?

Do you know how to prove the fitness
of your goods to supply existing demand,
how to describe them so as to create
demand-effective copy?

If these questions suggest the need of
outside help, get in touch with us.

WM. D. McJUNK1N
Advertising Agency

167 Dearborn Street, Chicago

A Water Power Vacuum Cleaner
Does the Work of an Electric with no Cost to Operate.

No Machinery --No Noise --No Dust Bags to Clean

All You
Need is

Water

First Cost
the Only

Cost

We Want to Tell You About our Water Power Cleaner
It has many advantages over electrics and hand cleaners; is absolutely more practical, sanitary and economical; costs

nothing to run; all the dirt and dust kept in one place and deposited in the sewer; can be used in any part of the house; ha,
more suction and cleans better than any other vacuum cleaner manufactured; absolutely noiseless, light and convenient to
handle; no labor to operate; no machinery to get out of order-you just simply attach it to your water faucet and operate it the
same as other cleaners.

We want you to become interested in this cleaner at once. It absolutely revolutionizes the idea of cleaning by vacuum.
l'rice more reasonatic than other cleaners. It can he used by eyenvbody.

PRESTO CLEANER CO. 114 Colonnade Building, TOLEDO, OHIO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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You might just as well shovel money into
your furnaces as to turn part of your
fuel into black smoke, which is simply
soot --the product of imperfect combustion.
A smoking stack is a bauble waste and a
Unable expense. It shows waste of fuel
from incomplete combustion and a waste
of beat from soot -deadened flues or tubes.
It means both greater expense in cleaning
boilers and usually more expensive fuel
than would otherwise be efficient.

In short, whenever your chimneys smoke,

You are Burning Money
We absolutely guarantee Zbe Scharf St'stem
to cut out ninety per cent of your smoke and to
effect a saving in fuel cost. The Michigan
Steam Laundry, Detroit, writes: "Saveb $23.60
first 3o days and our stack now shows no
smoke at all."

The Scharf System
The Only Automatic Smoke Preventing and

Fuel Saving Device
Simple, reliable, safe and needs no attention.
Gives perfect results while firing and all the
time. Your engineer can install it, and with-
out altering a single part of your boilers or
shutting down the plant. Weighs but 100 lbs.
co.n piste. We sell it on an absolute guarantee.
If you have several boilers, try it on one first.
"We put on one two months ago" says The
Evansville Brewery Ass'n. Evansville, Ind.,
"and now we have arranged to equip our
remaining el$bt boilers with the Scharf System."
There are in all two thousand of our machines
in use today.

WRITE US for our proposition and new cata-
log. Tell us (without obligation) how many
tons of coal you burn each day, at what cost,
how many boilers and what h. p. each. We will
tell you what we can save you.

THE G. H. SCHARF COMPANY
68 Huron St., Ypsilanti, Mich.

For Father, Son,
Brother, Uncle,

Nephew or Grandpa
$5.00 Safety Razor for Only 97 Cents

Beautiful'silver plated, with
stropper, handle and holder, a
full set of Grains' Celebrated
Wafer Blades, all in a hand-
some lined leather case, just
like the high grade $5.00 out-
fits sold in stores. Remember
this Special Advertising Offer
is for a short time only in order
to introduce in every city, town

and hamlet in the United States.
All you need to do is to refer to this ad, enclosing

ninety-seven cents, with your name and full ad-
dress and the complete Grains' Safety Outfit exactly as
described will be sent at once fully prepaid.

L. C. GRAINS COMPANY
184 Pulsifer Bldg. Chicago, Bi.

TELEGRAPHY TAUGHT
in the shortest possible time. The Omnigragh Automati,

Transmitter combined with standard key
and sounder. Sends you telegraph mes
sages at any speed lust as an expert oiler, -

tor would. Five styles. e2 up; circular free.
OMNIGRAPH MFG.'_c0.

BA H Cortiaedt Street New Tor,

ELECTRIC CO.
Manufacturers of

APPARATUS ELECTROTHERAPEUTICAL
;Our line includes the highest quality of

X -Ray Apparatus High Frequency Apparatus
Therapeutic Lamps Sinusoidal Apparatus

Giant Eye Magnets Diagnostic Lamps
Wall Plates Air Compressors

Cautery Transformers Bone Surgery Outfits
Electric Sterilizers Vibrators

Air Heaters Faradic Coils
Correspondence of Physicians and Surgeons and Hospitals solicited.

55-61 Market Street, CHICAGO

For Men and Women Alike
A BOOK of VITAL INTEREST on the subjects of

MARRIAGE, PARENTAGE &
SEXOLOGY

Comprehensive-Interesting-Instructive

Dr. Foote's "Home Cyclopedia"
of plain home talks is certain to awaken thought in every reflective
reader; every page bristles with facts about self and sex and their re-
lation to life and health. It lm parts the information in a clear and
wholesome way. It ought to bola the hands of every husband and
wife, or those who ever expect to be either. I t is written by a spe-
cialist of 50 years' practice. It contains 1.248 pages; 330 illustrations
from color plates and half tones; cloth bound. It is endorsed by
Physicians, Teachers, Clergymen. Lawyers, and others in all parts
of the world. Send TODAY for our FREE descriptive booklet with
table of contents, opinions of people, and other interesting matter,
and also for out SPECIAL OFFER. Regular Price $2.00.

MURRAY RILL PUB. CO., 108 East 28th St., New York.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Christmas Presents-Big Specials
FULL JEWELED WALTHAM $1065
in Fine 20 -rear Gold -tilled Case. Guaranteed to keep Accurate Time ttttt
SENT ON FREE TRIAL, ALL CHARGES PREPAID.

You do not pay one penny until you have seen and examined this
High -Grade, Full Jeweled Waltham Watch, with Patent Hairspring,
in any style plain or engraved Case, right in your own hands.

as
Greatest Bargain oñ red $1 a Month.

RIG BARGAINS. Diamond No matter how far away you live, or how small your salary or income we
Rings, any style mounting. will trust you for a high-grade adjusted Waltham Watch, in gold case,

Terms: $3.75 per Month. warranted for 25 years, and guaranteed to pass any railroad inspection.

LO FTis THE OLD RELIABLE ORIBINAL DIAMOND I wrffilled me Christmsas Cata -

AND WATCH CREDIT HOUSE
tog, Bla with beautiful photographic illue-
trationa of Diamonds, Watches, solid gold Jewelry,

Dept P685 921e98 STATE ST., CHICAGO, ILL. Silverware and choice Novelties for Christmas presents. Select any artiel
BROS & CO. 'Iv a° Branches: Pittsburg, Pa., St.Louia, Mo. you would like to own or present to a loved one; it will be sent on approval.

"I MADE $88.16
flcst 1 days," writes Mr. Reed of Ohio. Mr. Woodward

earns 8170.00 a month. AGENTS all making
money. Mr. M. L. Smith turned out $301.00 in
two weeks. Rev. Crawford made $7.00 first day.

LET US START YOU
in Gold, Silver, Nickel and Metal plating.
Prof. Gray's new electro plating machine

plates on watches, jewelry, table
ware and all metal goods. Prof.
Gray's new Royal immersion pro-

cess, latest method. Goods
come out instantly with fine
brilliant, beautiful thick plate
ready to deliver-no pol-
ishing or grinding. Every
family, hotel and restau-
rant wants goods plated .

AGENTS HAVE ALL THEY CAN DO-
people bring it. You can hire boys to do the plating as we
do. Men and women gather work for small per cent. Work
is fine-no way to do it better. No experience required-
we teach you. Outfits ready for work when received.
Materials cost about 10 cts to do $1.00 worth of plating.
Demand for plating is enormous. WE ARE RESPONSIBLa
and guarantee everything.

Call or write today. Our new plan, testimonials, circulars
and SAMPLE FREE. Don't wait. Send us your ad-
dress anyway. Gray & Co. Plating Works 505 Gray
Building, Cincinnati, Ohio.

12 Art Panels 50c
Beautiful Duo Tint Reproductions of
Famous Paintings-Panel Size 7:10

These pictures are real gems-
the most casablt, portrayals of

"WOMAN BEAUTIFUL"
ever shown in one collection. We send a
full set of 12 in a handsome Art Portfolio,
packed flat and safe delivery guaranteed,
together with 120 life -like miniature Illus-
trations of other beautiful art pictures, for
only 50c coin, money order or U. S. Stamps.
Send at once. Money hack if not satisfied.

FLORENTINE ART COMPANY

Dept. F. 12, 2009 Prairie Ave., Chicago, III.
FREEOr:der at once and we will Include

FREE" a beautiful den picture
in colors.

FILTEREDCL...CtEA

iINDOR DOCTORS
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cool' 
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THE NOFALT PIPE
Incomparable with anything ever contrib-

uted to the Smoker's Outfit. Special attention is
directed to the Sectional' Engraving illustrating a RADI-
CALLY NEW Principle in Pipe Construction. Tobacco
Bowl and Rectifying Chamber Horizontally arranged.
Smoke PURIFIED and COOLED while passing through
ANTISEPTIC COIL. SALIVA Absorbed by Coil
NEVER REACHES TOBACCO. Bowl Revolves on
German Silver Telescope Tube. Swing open to light,
close to smoke. TWO PUSH JOINTS. No Screws.
CLEANED in half minute. Place in Pocket Lighted,
No Danger, No Odor, No Nicotine.

If for any reason a purchaser of this pipe should fail to
obtain Satisfactory Results we obligate ourselves to
make good or Refund the Money.

The Nofalt Pipe is Skilfully and Correctly made
of GENUINE FRENCH BRIAR, High Friction Finish,
Solid Rubber Stem, Sterling Silver Mounted, put up in
Individual box with (to) Rectifying Coils (I) Nickel
Plated Tamper and Cleaner and Illustrated Directions,
Sent Postpaid for $i.00. Consult your dealer also.

THE IRVING INNOVATION CO.
Suite E, 335 Broadway, New York, N. Y.

Body and Brain Perfection

DR. MORAS has written
a Commonsense Book on
Autology, and by so doing
placed the Standard of the

Creed of Health Farther to the Front than any man who has
lived for a thousand years-Elbert Hubbard. So you may
see for yourself. Send for FREE "Guide to Autology." Ad-
dress E. R. MORAS, M. D., Dept. 12, Highland Park, Ill.

CHARCO 4JENTÜ
TOOTH PASTE

AND

TOOTH POWDER
are improvements in dentifrice making as they contain charcoal, a natural absorbent, which will take up
and carry away the acids and decayed matter which destroy the teeth. CHARCO-DENTO has every
ingredient necessary to clean, preserve and beautify teeth and heal and harden gums. Your druggist has
it or can order it for you. Price 25c in paste or powder form. Send 10c for a month's supply and
booklet. GOE & CO., 1 GOLANE BUILDING, RIDGEWOOD, N. J.

CHARCO -DELATO will remove tobacco and all other stains from the teeth
For our Mutual Advantage mention Popular Elertrleity when writing to Advertisers.
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At Last
it is possible to secure comfortable, even
illumination throughout a room without
a brilliant light in range of vision.

QThe Eye Comfort System of Indi-
rect Illumination is the notable success
in the lighting field.

If you are interested in the
beautiful illumination of any

§ Church,
C Residence,
Q Office,
C Restaurant,
9j Hotel,
q Store or
li Club

write us for full information and photo-
graphs of installations in similar places
that are attracting widespread, favorable
attention.

WRITE TODAY

rational,

National X -Ray Reflector Co.
257 Jackson Boulevard

CHICAGO, ILL.

is Practical
Reasonable

n

Two kinds
of stoves-

Electric
and Fireless
-for the

price
of one.

An Electric
Cook Stove
That
and

Ask
About
It

The Comet Electric Stove is designed to save
fuel. It does a day's cooking at the cost of burn-
ing an ordinary electric light less than one hour.

Reasonable to buy-convenient to use-eco-
nomical for the Home, Camp, Motor Boat, or
Automobile. You don't have to depend on elec-
tricity alone-it's a fireless cooker as well.

Ask us more about it now-today. Special
prices to Central Stations and Dealers.

COMET ELECTRIC STOVE CO.
280.284 Eighteenth Street DETROIT, MICH.

The Rochester
Telephone Muffler

provides all the privacy of a telephone booth
without leaving your desk.

It not only makes it pos-
sible to carry on a conversa-
tion without being over-
heard by other per-
sons in your office,
but it also excludes
all foreign
sound,
thereby im-
proving the
talking
qualities of
your tele-
phone.

And it Is
thoroughly
sanitary, being made of
glass with a detachable
rubber mask.

Ask about
the Rochester
Telephone
Muffler at

your sta-
tioner's or
write to us
for one.

Price, $5.00, C. O. D.

Rochester Telephone Muffler
Wilder Building, Rochester, N. Y.

Co.

For our Muluü1 Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITY FOR DECEMBER-Advertising Section

LEXILYTE THE PORTABLE ELECTRIC LIGHT
just as useful in the home as it is while traveling.

See if this is what you have been waiting for-a portable, flexible light, new and original-fully pro-
tected by United States and foreign patents.

The case, as shown in the picture, contains is feet of cord, which you can pull out and fasten at any
desired length, on any current with any incandescent lamp.

There is an attachment plug at one end of the lamp cord which you put into the fixture-into the Flexilyte
you put the lamp which you have taken from the fixture. Then you lead the Flexilyte to any part of the room
where you want the light concentrated.

Here are some of the people who are using the Flexilyte: traveling -men, house -managers, doctors, trained.
nurses, dentists, house -owners, shop -managers, actors, actresses, college students, apartment -owners, flat -

dwellers, musicians, draftsmen and engineers.

These are a few of the practical uses It can be put to:
Reading in bed.
Reading or writing in a room dimly lighted by an electrolier.
Rummaging in a closet.
For shaving in a room where the lights are nowhere near the mirror.
For hunting collar -buttons that have jumped under the bed.
For concentrating light while doing mechanical drawing or working

over plans.
For concentrating on fine mechanical work, such as

in the optical or jewelry business.
For throwing light on the music rack of a piano.
For any occupation, pastime or amusement where

light is an essential.

Every live Electrical Dealer, Department Store, Jeweler and Optician is selling these Flexilytes now.
Get one at once and save eye -strain and the thousand and one annoyances to which you are being put all the
time, because you cannot get the light just where you want it.

If your dealer has not got Flexilytes in stock yet, we will send direct, express prepaid, on receipt of the
list price, $5.00.

Don't put off, act now.
L. A. WILLIAMSON CO.

79 MILK STREET BOSTON, MASS.

Motors for all Purposes -1-20 to 1-2 H. P. Single Phase
Tloltzer-Cabot Motors are made for all kinds of purposes-washing machines,

vacuum cleaners, adding machines, ozone machines. Any mechanical appliance
requiring motors from 1-2o to 1-2 H. P. are absolutely perfect when carrying

Holtzer-Cabot Motors
We make a specialty of single phase alternating current motors and build

them from manufacturers' designs and on specifications.
Absolutely perfect in workmanship and electrical design.
We will send you our catalogue 33o -D immediately for the asking.

THE HOLTZER-CABOT ELECTRIC CO.
6161-65 S. State St., Chicago, III.

When You Buy
Why pay more than we
ask for an electric washer?
Our prices are reason-
able, our machine is the
most complete regardless
of price.
Send today for booklet of

information.

Automatic Electric Washer Co.
Box 100, Newton, Iowa

Pelouze Electric Iron
Consumes less cur-

rent than other
irons

The only Electric Iron
in which the current and
temperature can be con-
trolled at the iron.

The Iron that Guar-
antees Satisfaction.

No Fire No Dirt
No Odor

Every Iron Guaranteed

qlb. 611b. olh. aolb.
$5.00 85.00 87.00 812.50
For Sale by Leading Dealers

PELOUZE ELECTRIC HEATER CO.
232 East Ohio St., CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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tA/hera Ordinary Screws Pull Out
USE STAR SCREIA/ ANCHORS

7,l

Anywhere an ordinary bolt or screw is unsafe-in a tile, brick, stone or concrete v all- (i
for fastening push bells, motors, and every electrical fixture, you will find Y¡

STAR SCREW ANCHOR
li invaluable. A quick, easy, absolutely dependable means of fastening, twice as

cheap and ten tines more efficient than the old methods of wood plugging or
"working in" with lead.

We'll trade a new catalogue number so and free working samples for your name
and address. A postal now.

m e STAR EXPANSION BOLT CO.
Catalogue Dept. 10, 147-149 Cedar St. NEW YORK CITY, N. Y.

/
%.

'..

Our Drill Press No. 23
will be found an exceedingly useful
and convenient tool for light work.
The frame is made of steel and iron
japanned. The feed is supplied by
a compound lever, which is conve-
nient, sensitive and effective. The
chuck holds drills from 0 to 11 of an
inch. The distance from chuck to
table with sliding frame at highest
point is 6 4 irches Weight 85 pounds.
Price each $3.50..

ASK FOR CATALOGUE

Millers Falls Co., 28 Warren St., New York, N.Y.

HESS
a,[DICINa/

$CN LOCKER
THE only modern Fanitary Steel Medicine

Cabinet or Locker. Handsome beveled 131

mirror door. Snow white, everlasting enamel,
inside and out.

FOR YOUR BATHROOM
Coste less than wood and is better.
Should be in every bathroom. Is duet, germ and

vermin proof and easily cleaned with warm water.
Made in four styles and three slaw Price 57.50

and up.
Send for illustrated circular.

HESS, 912 L Tacoma Bld., Chicago
Makers of the Hess Steel Furnace
Sold on approval. Free Booklet'

LL1.

This machine can be operated on any 5 -volt battery circuit (four
o five dry cells give plenty of current) and anyone can become
an expert at the art by using my machine and method.

Write today -now-for particulars and information regarding
this moneymaking proposition.

F. BARBER, 1019 VINE STREET, CINCINNATI, OHIO

MAKE MONEY TATTOOING WITH AN

Electric Tattooing Machine

USE

a"N -D"
ELECTRIC SOLDERING IRON
AS irons are guaranteed for a period of 6 months constant service.

Write today for particulars. and our 10 day free trial offer.
NILSONDILLENBACK CO.,

1050 Merchants loan O Trod Bldg. Chicago, Ill.

SPECIAL PRICE FOR DECEMBER ONLY
A Useful Gift to your Friend as a Christmas Present

Klein's Electrician's Pocket Tool Kit
No. 403K Kit, complete with Tools, $5.50 Net, Postpaid

Genuine leather case, contains a selection
of Klein tools such as have been found
particularly desirable by electricians and
wire men on switchboard and telephone
work. It is of convenient pocket book
style, with firm metallic clasp and meas-
ures 4x9 inches. It contains the following
tools: 1 single blade electricians knife. 1
5inh Klein side coning pliers. 1 5 -inch
Klein oblique pliers, 1 6 -inch Klein long
nose side cutting pliers, 1 3-, 1 2 -inch blade
screw driver and 1 pair 5 -inch N. P.
electrician's snips.

Note-The pliers are plain black finish;
If nickel -plated pliers are wanted add 25
cents net, each, for plating.

Case furnished either russet or black color
Send 4c In stamps for 66 page Catalog. showing full line of Elec-

trician's. Lineman's Tools,
MATHIAS .KLEIN & SONS, Station U3, Chicago, Ill.

Ideal Xmas Gift!
No. 602 "ULERY"
Pocket Knife Tool Kit.

Every one has use for a Knife,
Reamer, File, Saw, Chisel Screw
Driver or Cork Puller. This outfit
is practical, yet so small, hung con-
tained in a Leather Pocket Book
4}x3} inches, is, by carrying it in
your pocket, always at hand for
immediate use, whether Camping,
Boating, Teaming, Driving, in the
Shop, Factory, Office, Storer
Warehouse, Automobile, on the
Farm, Bicycle, or around the Home.

Any Tool firmly attached or de-
tached to the Pocket Knife in a
second.

Sent Post Paid on receipt
of price, $2.25.

Use it five days and if not
satisfactory return it and we will
refund your money.

U. J. ULERY CO..
25X Warren St., New York, N. Y.

lttroi

Schug Electrical Specialties
Spark Coils, Spark Pius,

Storage Batteries, Electric
Lighting outfits.
BEST BY EVERY TEST
Send 4c postage for our il-
lustrated catalog: free to deal-
ers. Write us today. 17

SCHUG ELECTRIC MFG. CO.
Detroit, Mick. "Dept. W."

Special

Perfect Working Model Wrench r} in. long. Regularly sold for
Soc will be sent postpaid to readers of Popular Electricity on receipt
of this advertisement and ten two cent stamps. Offer good until
Dec. asth. SMITH di NEMENWAY Co., 1N Duane Street, NEW TORE.
(Manufacturers of the famous "led Devil" Tools).
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This Kerosene Engine
Cuts Your Expenses 75%

YOU should not even consider engines that operate
on gasoline only. The rapidly rising price of gas-
oline, now 6 to 16 cents higher than kerosene, abso-

lutely makes operation on this fuel too expensive. The
Perfection Kerosene Engine operates on any engine fuel.
When you purchase it you are on the safe side-proof
against all fluctuations of the market. You can always
run this engine at a great fuel saving and get the greatest
amount of work done. The Perfection vaporizes its own
kerosene and so makes it as efficient as gasoline-some-
thing other engines cannot do.

The Perfection is very light, portable, has only three mov-
ing parts, runs everything about the place, is lower in price
than any other engine of its capacity on the market.

PERFECTION Kerosene Engine
Sent You op 15 Days Free Trial
See your dealer at once and ask him
to let you have acopy of our Free EN-
GJNE BOOK, which Giiows the sizes

and styles of the "Perfec-
tion" and explains this very
attractive offer. Your deal-
er will send any "perfection"
engine to your farm for
15 days and let you re-
turn it if you are not sat-
isfied. Ask him about it.
If he does not carry the
"Perfection" write to us and
we will send you our Free
Engine Book direct.

CAILLE PERFECTION MOTOR CO.
202 Second Ave., Detroit, Mich.

We Will Send You FREETHIS ENGINE
FOR 30 DAYS
so you can test It out and
prove to yoursel r it's the
best little all-around gas-
oline engine ever pro-
duced. It is adapted for
all uses In Shop, Farm
and Home. We ship com-
plete-all set up and con-
nected-ready for use.
It's so simple a woman
can run it-simply fill in
the gasoline-give It a
turn and away It goes.

Thompson Gasoline Engines
are its ¡It en correct lines. Piston and rings are of Fpel ial design. like
those in the finest motor ear engines. Let us Fend you free book and
tell you all about our wonderful SO -Day Free Trial Offer. Write today.

J. THOMPSON & SONS MANUFACTURING CO.
41 Oak Street, BELOIT, WIS.

"The Strelinger'C For more than 12 years "THE
STRELINGER," the old re-

liable 4 -cycle Marine Motor. has stood
for the best in Marine Gasoline En-
gines. The Moat Reliable, Durable and
Economical Marine Motor made. Jan-
uary, 1910, we purchased the United
Manufacturing Co.'s Plant and will con -
[inns the manufacture of the "Little
Blast" 2 -Cycle Marine Motors. We can
furnish you engines from 11-2 to 60 ..P.
Agents wanted. Thettrelingerfarine Engine Ca,
171-176 Woodbridge fit., W., x. Detrolt, nlcb., B.

1 Direct and Alternating
.ND /

12 8 Current Motors
VARIABLE SPEED - SINGLE PHASE

MOTORS THAT WILL
ABSOLUTELY NOT HEAT

"The Barnes Motors" are especially
adaptedforWashing Machines,
Vacuum Cleaners, Air Purifiers,
Ventilating Devices, Coffee Mills, Mea t
Choppers, Printing Presses, etc., etc.
-Denta land Medical work a specialty.
Positively the best motor for 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 MFG. CO., SUSQUEHANNA, PA,

t1

H.P. STATIONARY COMPLETE
GASOLINE ENGINE $7600

4219

Electric Light at Cost
Why use unsanitary oil lamps or dangerous gas, when

you can obtain electric light from your own plant at the
actual cost of generating current.

This outfit gives an economical light that is safe, reli-
able, con-
venient and
healthful; in
fact, there
is nosubnti-
tute for the
soft, white
light dif-
fused by
Tungsten
lamps. It is
even said
to rival sun-
light.

This low voltage outfit is
complete and includes Fairbanks -
Morse Special Electric Gasoline
Engine and Dynamo, Storage
Battery, Switchboard, fifty Mon-
arch Tungsten Lamps, complete
with fixtures. The cost of the

whole equipment is i5oo, and it will last for years at a
very small maintenance expense.

The directions are so simple that an inexperienced
person can soon master the details. It is absolutely safe
and there is no danger of an explosion.

The same engine can be used for operating a water
supply system or other machinery. We also make larger
electric light plants up to Soo horse power in single units.

The battery can be used to run small elo-tric motors
for driving pumps, fans, sewing machine, etc.

Mention this publication and send for descriptive
Catalogue No. CB1163.

FAIRBANKS, NORSE & CO., 481 Wabash Ave.. CHICAGO, ILL.

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.

GRAY MOTOR CO. 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.
Alano-Westfaghouae
Low Voltage Storage
Battery Outfit

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

Advertising claims are not worth the ink wasted
on them, unless they can be backed up by per-
formances. We use space month after month to
tell you that Murdock -Made goods can perform.
Consider our

Closed Core Transformer

and our claim that it is UNEQUALLED for
WIRELESS. Then try it. You will understand
what performance means. For 110 Volt. A. C.
Prices on request.

Complete Equipments for All Purposes
WM. J. MURDOCK CO.

162 Minna St.. 50 Carter St.. 221 S. Clinton St.
San Francisco Chelsea, Mass. Chicago

Telephone Receive!**
4 1i af aw  ?. o

lf".',>`9

E;EreaTNT... ETD,

LODI, W Vrlcu ulcera» Yule.

I t x

Y.BmPe.' LECTRO,LVTIG DETECTOR. ,EST ''..*''

These are only a FEW of the things we make. We have several hundred
more all at incredible low prices. Send 4 cents postage TODAY for our won-
derful 192 -page Electrical Cyclopedia, containing the things you have been
looking for. Greatest Line of Wireless Goods in the Country.

. ELECTRO IMPORTING COMPANY, 238B Fulton Street, NEW YORK CITY
"Everything for the Experimenter"

Volt any

tt.

CESO EF5n
WIRELESS

TELEGRAPHY

We have published a Manual of Wireless
Telegraphy, describing the art and the best
known methods of erecting stations for both
short and long lines. This 80 page Manual
No. 1 E will be mailed on application.

Catalogue No. 24B, 180 pages of general
electrical supplies, mailed on request.

Manhattan Electrical Supply Co.
NEW YORK, 17 Park Place CF SCO CHICAGO, 160 Fifth Ave.

Belden Magnet Wire
Our SILK and COTTON covered

MAGNET WIREis accurate to gauge
teetnt..lE 8[`I with insulation of perfect uniformity

a$ 8. and continuity and Is put up one piece
only per spool.

Beldenamel MagnetWire is insulated
-. CIO with several layers of tough elastic

D P enamel separately applied and bakedL---j---- ' onit possesses the highest insulat-
ing strength and will not become
brittle and flake off.

We quote the following net prices to
readers of this paper and will ship postage or express prepaid on
receipt of cash. No orders filled amounting to less than $1.00.

Prices are per pound.
Size

Single Beldenamel Single Double Double
Cotton Silk Cotton Silk

16 .48 .61
17 .49 .62
18 .50 .64
19 .52 .65
20 .35 .48 .53 .38 .67
21 .36 .49 .54 .42 .69
22 .37 .51 .55 .44 .73
23 .39 .53 .58 .47 .77
24 .41 .56 .61 .50 .83
25 .44 .60 .66 .55 .89
26 .48 .66 .72 .60 .99
27 .52 .71 .78 .66 1.11
28 .55 .77 .84 .72 1.20
29 .59 .84 .92 .78 1.33
30 .65 .93 1.02 .85 1.54
31 .74 1.06 1.1.5 .92 1.85
32 .77 1.19 1.30 .98 2.04
33 .86 1.35 1.48 1.13 2.40
34 1.04 1.60 1.74 1.32 2.76
35 1.12 1.86 2.03 1.60 3.17
36 1.27 2.16 2.35 1.80 3.59
37 1.62 2.56 2.80 2.58 4.42
38 2.16 3.07 3.35 3.42 5.06
39 2.82 3.72 4.05 4.32 5.85
40 3.60 4.48 4.88 5.40 0.92

Belden Mfg. Co., C
2306

HI
SCAGO,. Western

I LL
Ave.
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"BROOKLYN WIRELESS" Mark of Quality Nuf-Sed
WATCH THIS SPACE

No. 10.14 -Rare Cop-
per wire per lb... $ 40
No. 18 -22 -Bare Cop-
per wire per Ib 45
No. 8 -14 -Aluminum
Aerial or Hells sire .50
No. 18.22 Enameled-
EnametedEnameird

"Rwneneo" Non-Indoeli"- Potentiometer (like cut)............ $ .75 wire per lb. 50
"Da Renee" hnprmed Spark bap .50 No. 36.SIngle-Collon-
"Bwaeneu" Tuning -Colla, Double Slide 1.50 Covered wire lb.. .$1.75

Brooklyn Wireless Co., Inc., 766 Broadway, Brooklyn, N. Y. "Bwaenrow Fixed Condenser (like 'ut) 85,

PERMANENT MAGNETS
MADE TO ORDER

Tungsten or Manganese Steel
Write for quotations sending drawing and specifying

quantity wanted.
HERCULES ELECTRIC CO.

Indianapolis Indiana

ENAMEL o_/ MAGNET
INSULATED/ WIRE

ENAIIF.L WIRE is supplanting silk and cotton covered because
The Insulation Is better, because It requires less apace, because
It I a cheaper.

FEVAL WIRF. has a dielectric strength in excess of 75 volts
per .00011 nrh oIinsulation The evenly distributed enamel
covering adheres tenaciously yet is resistant and elastic, never
cracking. No change at 400 to 500° F. Al !sizes, Nos. 16 to 40.

1(ANEYACTURF.RSa We have an attractive contract proposal
to oiler covering your requirements for 12 mouths.

INDIVIDUALS: We will furnish small quantities for spark
coils and magnets.

FEVAL ENAMEL INSULATED WIRE CO.
129 N. Curtis Street CHICAGO

WIRELESS APPARATUS
Our Wireless Goods are the best on the market, and are

guaranteed to work. Our instruments are made of the fin, .1
materials, and are sold at present at a price within the rem 6
of every experimenter. Send 2c stamp for our large catalogm
which contains a full list of Wireless Instruments, Novell it e
and Electrical Goods, and also a great deal of Wireless infor
formation for the Wireless experimenter.

The I. W. T. Wireless Co , 726', Broadway, Brooklyn, N. Y.

XMAS SPECIAL
Our T. A. T. 2800 ohm set, with gold
plated diaphragms, and sterling
plated bobbins, complete. only $8,75.

One of the mostsensitive,lightest in
weight, best and neatest made re-
ceivers on the market today. We
guarantee them. Money refunded if
not absolutely satisfied. Send for
catalog. C. BRASSES, 111 BROAD-
WAY, NEW 1011 h.

SECONDARY "UNITS"
Been having trouble winding your

Secondary for your Induction Coil or
Transformer? Why not put your worries
on our shoulders? The winding is not a
WORRY to us, as we have the equipment,
and winding coils is a part of our BUSI-
NESS,

Our Secondary "UNITS" are wood
spool sections wound, parafined, etc., and
all ready to connect up. You can buy a
spool at a time or as many as you want,
and they will cost you but little more than
the wire alone,

Send S -cent stamp for our large cat-
alogue which tells all about it and many
other things "WIRELESS" besides.

Dawson & Winger Electric Co.
429 Dearborn Street: Chicago, Ill.

NEW WIRELESS WONDER
Aero-Field Receiving Outfit. Weight only4oz.
Receives up to 75 miles. The Wireless Sensa-
tion of the year. Consists of 1000 Ohm, receiver
and attachments all assembled on regular size
leather insulated head band. Price $4.00 (not
including light field aerial). A woaderfullnstru-
'ment at a wonderful price. Boy scouts and all
requiring light outfits send 2c for description of

the Aero and catalogue. Etherle Electric Co., Salesrooms and Fac-t,miea, -:r t.rnnr at,.. u .r. 124th Si.. 71 Barclay St., Net. York. N. Y.

Anything Electrical or Wireless

Ferron Detector, $5.00

Get Your Xmas Tree Outfits and Novelties NOW
Send a four cent stamp for our NEW BIG 200 -page catalog. Unquestionably

the largest and most complete wireless and electrical catalog published. Twice the sizeof our last catalog, which was as large as any published.
20 large sections of wireless and electrical goods. Get this catalog before pur-

chasing Christmas novelties. Special prices on Xmas tree outfits, import toys, minia-
ture trains, experimental wireless instruments, motors, dynamos, flashlights, etc.

This catalog contains 6o pages of wireless instruments for commercial and
manse installation, the transmitting sets ranging from } K. W. to 5 K. W., and also agreat many experimental sets costing but a few dollars.

Our Erp.00 receiving set has a demonstrated, proven range exceeding 700 milesfrom only a 2 K. W. station. The exceeding delicacy and admirable adjustment of
our Ferron Detector; the fine selectivity and accurate tuning obtainable only with a tuning coil wound with bare copperwire, and by an exclusive method, protected by patent, and the unquestioned superiority of our r000 ohm WesternElectric double head set, renders ordinary what would be considered extraord nary with any other receiving set of equal pnce.

J. J. DUCK, 428 St. Clair St., TOLEDO, OHIO
For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Christmas Outfit
This Complete Electrical Experimental Outfit for $5.

1-Magneto-Generator, weight five pounds, has brass gear drive, silk wound
armature, bronze bearings and handle.

2-Ten Brass 15 cent binding posts. 3-110 volt 16 c. p. lamp and base.
4-Two small 4 c. p. lamps for generator with standard sockets.
5-Three six-inch bar magnets, iron filings and compass.
6-Four Electro -magnets with handle, 5, 10, 20 and 50 Ohms Resistance.
7-Six Blue Prints of fifty electrical diagrams.
8-Complete parts (14) for the construction of Gas spark coil.
9-Complete parts for the construction of a signal, including wood base, red and

green incandescent lamp, contacts, wire, tape, sleeving, empire cloth,
shellac and instructions.

10-Complete Polarized Interrupter Set, Switch, wire and screws.
11-Relay 100 Ohms. 12-Telephone Induction Coil. 13-Three stamped

addressed envelopes to our electrical instructor.

Your Christmas Present From Us willt áyyou 250 page
your o fiverder

Electrical Instruction Book-and for one dollar extra we will send you a complete long distance telephone worth
$7, mahogany finished case, regular size, with' standard transmitter, receiver, induction coil, hook and ringer set.
Act quick if you want a telephone,

Western Electric Salvage Co., 1224 So. Washtenaw Ave., Chicago, Ill.

t
Wireless Supplies and Electrical Novelties

I FOR HOLIDAY GIFTS I
Combination pocket light and cigar light-

er. The best metallic friction spark lighter
on the market. Will last a lifetime. Press
the button, the lid springs up, and the sparks
from the "Ceric-Iron" pill ignite the wick.
Unscrew valve and fill with 40 drops ben-
zine, gasoline or alcohol which will last 8
days. Benzine preferred. Regular price Sr.so.
Our price. By mail postpaid 95c
Extra "Ceric-Iron" refill Pill 1Oe

Nickel Tungsten
Flashlight, with (new

process) Merchlor Battery, and enam
Bled Tungsten Bulb.
Price by mail postpaid 95e
In silver finish $1.35
In gold finish 1.50
Extra Battery (Merchlor)
Elora Tungsten Bulb (flat)

25e.
35e.

Acetylene. Moving Picture Ma-
chine. Throws a 5x5 picture zo feet.
500 candle power. Safer than kero-
sene oil. Regular price, Sro.00.
Our price, with 5 -ft. film $6.35
Electric 9.60

Electric Engine Outfit. Red Seal
battery, engine and water bucket.
By Express $ .95
With extra piece of shafting

and wind mill added 1 35

We carry a eomplete stock of Wireless Goods, Flesh Lights and Bat-
teries, Tungsten and Carbon Battery Lamps, Telegraph Outfits,
aatars, Engines, Trains, Toys, and 1'orket Cigar Lighters.

Complete Wireless Outfit. Will reeeive 50 miles, and send two miles.
Consisting of Auto Coherer, Receiver, Fixed Condenser, Double Slide
Tuning Coil. 1Jnch spark Coil. Rheostat Regulator. Key, Spark Gap.
and 1 pound aluminum wire. Will operate on from 4 to 6 dry cells,
and can be tuned perfectly. Regular price .4111.Se.
Special, by express 99.35

No. 2 Complete Electric Train Outfit, consisting of Locomotive,
Tender, 2 trailers, and set of third rail track (0 straight and 4 curved).
Will operate on 1 or2 dry cells.
Holiday price, complete, by express 91.69

No. 9. Larger Locomotive with headlight, larger trailers, and 4 sec-
tions straight and 4 sections curved track. Price complete 93.90
Extra sections (1 foot) third rail track 15

Bend 4e stamp for our Wireless Booklet and
General Catalog of Eleetrieal Novelties,

PRIM: Wireless Booklet, Net; Large Catalog, 20 per cent Discount.

ANDERSON LIGHT & SPECIALTY CO.
Known as LA SALLE LIGHT STORE

70 La Salle Street (Opposite the New City Nall), CHICAGO

For our llillual Advantage mention Popular Electricity when writing to Advertisers.
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A Live Boy's Choice for Christmas

THORDARSON'S TOY TRANSFORMERS
Attach to any alternating current lamp socket and have a miniature Power Plant of your own. Oper-

ates any class of electrical toys, rings bells, lights small lamps and does any of the dozens of things you
want to do. Indestructible, Besides the fun you get you learn the fundamental working principles of
electricity-no more battery trouble. Show this to your father.

Write us for descriptive circular

Thordarson Electric Mfg. Company
220 So. Jefferson St., Chicago

ELECTRICAL TOYS F0" BOYS
SOME CHRISTMAS

5

SCIENTIFIC ELECTRICAL NOVELTIES
SUGGESTIONS Practical, Complete, Durable, Harmless EVERY boy In the country can easily own a railroad.

Costs little and pays big dividends in fun. Our
Models of Locomotives, Trains, Trolley Cara, Dyna-
mos, Lamps, etc. are practicable and durable in-
ventions. Equipped with dry batteries, no acids or
liquids used, perfectly safe and harmless. Electrical
toys instruct as well as amuse.

Catalog B, fully illustrated, quodng low pricer-SENT FREE.

THE CARLISLE & FINCH co.
264 E. Clifton Ave., Cincinnati, Ohio

Lar¿rest Manufacturers Electrical Na.,lllos in the World -

New Toy Motors For Boys
WITH ALL THE LATEST IMPROVEMENTS

WOUND FOR 110 VOLTS BOTII ALTERNATING AND DIRECT CURRENT
No more rouble or expenoe with batteries. Simply use an attachment cord non netted to any lamp

socket. -a he best motors male for operating mechanical toys, models, advertising devices, 8 -inch fan
blades, etc. No boy's experimental laboratory complete without one of these motors. Exact reproduc-
tions of large commercial motors beautifully finished in black enamel; brass parts polished.

TYPE C. 1-30 H. P. WEIGHS 2 1.4 LBS. $3.50
D. 1-25 3 4.50

" M. 1-15 " é 4 dd 5.50
Type C. and D have field ring made in one piece. Type M. has laminated field and armature built of
the best grade of electric sheet steel, 3 -16 -inch self-adjusting carbon brushes, mica insulated commuta-
tor, long bronze bearings, brass oilers, large brass pulley and brass terminals. This is the most
efficient small motor on the market. Positively will not run hot.

Special for the Electrical Student-These motors complete, in parts, ready to assemble. with blue
prints: Type C. 32. Type D. 02.50, Type M.54.00 Special offer for a limited time only. A chance for
the ambitious boy to perform numerous experiments to which he can point with pride and say: "I did it"

Send Express er P. O. Money Order
JOSEPH WEIDENHOFF, Manufacturer of Electrical Specialties, 1215 SOUTH ASHLAND AVENUE, CHICAGO

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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DID you get a copy of our
Bulletin 350? It is a valu-

able hand -book for anyone in-
terested in magnet wire and
coil winding.

WE SEND IT FREE
American Electric Fuse Co.

Dept. W
Muskegon. Mich.

AN ALL-ROUND
TOP-NOTCHER

r "BUILT"-that's the word-
to go the route for best work
of an electrical sort-a battery

K ISLA
made by hand.

ROCK ISLANDNEW PATEr:i

GATT
NEW PATENT

DRY CELLS
are the batteries that save you
money. Last so much longer
and have greater recuperative
powers. Whether for gas or
gasoline engines or any pur-
pose for which a dry cell is
needed-be sure it's Rock Is-
land Battery to get best re-
sults.

Price 25 cents.
Battery Booklet N FREE

THE ROCK ISLAND
BATTERY COMPANY

Winton Place Station

CINCINNATI, OHIO

ELECTRICITY
for

EVERYBODY
Every suburban home, farm, factory, hotel,

etc., not reached by a public lighting station
can now have, at a small expense, all the ad-
vantages of electricity which are enjoyed by
city inhabitants.

This Company has designed small electric
lighting plants, that are inexpensive, require
small space, can be set up and operated by
anyone and give an absolutely dependable and
continuous service-day or night. Complete
plants are furnished for

$350 and Upwards
A complete plant consists of a small Gas Engine, Dynamo, Storage Battery and Switchboard. It is

only necessary to run the engine a few hours occasionally to charge the battery furnishing current at all
other Mimes. These plants are guaranteed as represented by us. Small motors for various industrial and
household purposes can also be operated with these plants.

The storage battery used is the 46131oribe ) centnnlntor". This battery is exactly the same type
of battery as is used by the large electric lighting companies, railways, telephone and telegraph companies, etc.

If you are interested, write our nearest sales office for our book "How to Have Your Own Electric
Lighting Plant," state the number of lights you wish to install, and let us show you how easily and cheaply
you can have an electric lighting plant. If you are an electrical dealer, send for our special dealers proposition.

THE ELECTRIC STORAGE RATTERYCO.
1889 PHILADELPHIA, PA. 1910
New York Boston Chicago St. Louis Cleveland Atlanta Denver Detroit San Francisco Toronto

The largest maker of storage batteries in the country.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Let Electricity Make Pure Air for You
Sufferers from many ailments travel thousands of miles to breathe the OZONE of the

mountains and pine forests. Yet a recent scientific invention enables everyone to have-
RIGHT IN THEIR OWN BEDROOM-air constantly as pure, refreshing and ex-
hilarating as the purest oxygen -filled atmosphere of the piny woods and mountain peaks.
This little apparatus is operated by electricity and "ozonizes" the air of the closest room
just as an electric storm purifies the out -door air. The

OZONE PURE AIRIFIER
is of greatest benefit in the treatment of Asthma, flay Fever, Catarrh, Insomnia, Nervous.
nena, Pneumonia, Typhoid and Scarlet Fevers, Diphtheria, Bronchitis, 'rubereulosis, etc.
Endorsed by highest medical and scientific authoritiesa thoroughly tested and demon-
strated success.

Central Station, Electric Jobber and Dealer, this Is the latest Electrical Appliance
on the market. Write now for illustrated catalogue, price list and descriptive matter
and plan of placing for liberal trial.

\Ve want distribution throughout the United States in Every Place Where Electrical
.\ ppliances are Sold.

OZONE PURE AIRI
307-314 Rand McNally Bldg.

IER COMPANY
CHICAGO, ILL.

The Lid can be Raised
While the Washer Runs

This exclusive feature of the
Elmo Washer means quicker,
more economical washing,
and saves frequently stopping
and starting the machine.

The lid is light and easy to
raise. You don't have to
lift a lot of heavy machinery.
Besides

The Elmo
has positive action wringer, back gear drive
principle-noiseless and power -saving, pro-
tected motor and other desirable features too
numerous to mention here. We tell you 'all
about them in our free booklet. Write for it
and learn how a perfect washer works.

Grinnell Washing Machine Co.
GRINNELL, IA.

CANADIAN TRADE SUPPLIED BY
THE GEM MOTOR CO.

419 Portage Ave., Winnipeg, Man.

THE RAREBIT or other Chaf-
¡n_g Dish recipe made in the Simplex
Electric Chafing Dish is always uni-
formly good-because the heat is
always uniform and constant, ensur-
ing the same results in successive
cooking operations. The Simplex
Electric Chafing Dish is safe, clean
and economical, and adds an inter-
est of its own to the social evening.

At your Lighting Company or Dealers
Descriptive Folder on request

Simplex Electric Heating Co.
CAMBRIDGE, MASS.

CHICAGO SAN FRANCISCO
Monadnock Block 612 Howard St.

Only RELIABLE AGENTS
WANTED TO SELL THE

"Bee" Suction Cleaner
It leads because of these facts. Price, complete with
all attachments, $60.00. Weight, only 20 lbs. No
jar or vibration. Runs on either current without adjust-
ment. Best work with the least effort and guaranteed.
BEE SALES COMPANY, 12-14.S. Clinton St., CHICAGO, U. S. A.

For our Mutual Atka mage mention Popular Electricity when writing to Advlertisers.
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BUY YOUR PLUMBING AT WHOLESALE PRICES

DOING BUSINESS FOR
25 YEARS AT SAME
ADDRESS.

JOHN HARDIN CO.,

Mt complete bath
room outfit. Five
foot roll rim por-

celain enameled bath, porcelain enam-
eled lavatory, low pattern syphonic
closet, $39.00. Hardin's warranty
beats any other guarantee.

Save 35 to 70%
Complete Heating Plants and Water
Systems for Country Homes. Get our
150 -page Money -Saving Catalog No. 9,
Free. Write today.

4553 Cottage Grove Avenue
CHICAGO, ILL.

$24.95

IJOI Light -Bath
$12.50

With the Shaler Radiotherm you can get the benefits of the
electric light bath right in your own home-benefits formerly obtain-
able only in the largest hospitals and sanitariums at a heavy
expense.

The rays of light are protected by a powerful parabolic reflector
directly perpendicular to the body to which the Radiotherm is
applied, entering beneath the skin and penetrating the affected
tissues.

Recommended by most eminent physicians for rheumatism,
neuralgia, lumbago, indigestion, and a,l deep seated pains. many
of which can be reached in no other way Send for complete
description.

C. A. SHALER CO.. 23 Light St., Waupun. Wia.
Mfrs. of Therapeutic Electrical Apparatus

Your NAME PRINTED in our Mailing Directory and
sent to 10,000 firms all over the world so they can
send you FREE Samples, Catalogs, Books, Papers, Mag-
azines, etc., etc. Send 2oc to cover cost of printing
your name and you will receive a big mail Frse.
Ingram, Va., Jan. 7, 1910. Mr. Anderson. I have already
received more than 2,000 parcels of mail, and still they
come, scores of papers, samples. magazines, etc., for
which I had often paid 10 to 25c each. R. T. James.
Send to ANDERSON, Tim Mall Man, 565 ,Jamestown, N. Y.

DYSTRom .
AGENTSi LIG WANTED

Great Money -Making Opportunity. By-
stront lights most up-to-date on market. Con-

venient as gas or electricity, brighter, safer, cheap-
er. Endorsed by insurance companies. Burn 96%

air, 4% gasoline. 500 C. P. light costs 55 cent an hour.
Write today for free booklet. The BYSTROM GAS
LAMP CO.. Dept. K Defiance. Ohio.

The
Thor Electric

Home Laundry
Machine

This cut shows
the Thor washing
and wringing clothes
at the same time.

Write for catalog.
HurleyMachineCo.

29 S. Clinton St.
CHICAGO

1010 Flat Iron Bldg.
NEW YORK

For our Mutual Advantage mention

-# IRONING MADE EASY
Your bed and table linen,

plain clothes, flat pieces, So per cent of family
wash, can be ironed Easier (no backache

or tired feet), Quicker
(in r-5 the time), Better,
with finish far superior to
hand work, by using the

1 } ct. per hour to
heat by gas or gaso-
line. 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 clay free trial offer and nearest dealer.
American Ironing Machine Co., 25 E. Lake St., Chicago

IMPIEX IRONER
"?HE BEST IRONER-'

MAKE MORE MONEY
than you ever dreamed possible decorating china,
burnt -wood, metal, pillow -tops, etc., in colors from
photographs. Men successful as women. Learned
at once, no talent required. Takes like wild -fire
everywhere. Send stamp quick for particulars.
C. K. VALLANCE CO ELKHART, INDIANA

NULITE GASOLINE TABLE LAMP
A beautiful lamp for homes, hotels, offices, stores,
banks, cafes. Portable, safe; can be turned upside
down or rolled on floor without danger or affecting
the light. Soo C. P. of soft, brilliant light; one-
third cent per hour.

Agents-W` want town, county and travelling sales-
men. Best proposition ever offered. Sells every-

where. No experience necessary. Write for Special Offer.
CHICAGO SOLAR LIGHT COMPANY

219 South Jefferson Street CHICAGO

HESS 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 1 Oooldwe offer such liberal terms
If we didn't know that the Hess Furnace
excels in service, elmpitcity, efficiency.
economy t

We are makers-not dealers-and will
save you all mlddlemens' profits. I o room
for more details here. Write today for free

1141 4 .page booklet which tells all about It.
"affeIF Your name and address on a post card

1Moo $49 is sufficient.

\ re rWeRl fizsi, 912 Tacoma Bfdg., Chicago
::.:.msm. s...

Popular Elcetrlcity when writing to Advertisers.
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Pico

1900
e/yV; ^ E C/`eO aatr/

`,,,05

1.0
 u^° possess all the features

`` r--^ needed to make battery
circuits complete and suc-

--- cessful in operation.
rtnssunarac..

In all work where bat-
teries are required the
1900 Dry Cell should be
used, as its high voltage,
long life and efficiency
produce results obtained

from no other make and make it the
battery of

Known Quality
We especially recommend this battery _or

operating Wireless Outfits and Gas Engine
Ignition.Write today for our catalogue "E", which
gives sizes, full particulars and prices.

The Nungesser Electric Battery Co.
CLEVELAND, OHIO

General Sales Office:
128 West Jackson Boulevard

CHICAGO
\t\t \\\\\Cir.ei.V1.74AIMM0.t\ACdV:V.1.l.0Ca^.i.

i

10
Days
Free Trial

James Martin Co.
52 Brush St., Detroit, Mich. I

Dear Sir: I attach Two Do',lar Bill I

to coupon for your guaranteed
'.Electric Warming Pad." with I

understanding Imay return
.CG>, same within 10 days if

not satisfactory and

°Throw away the leaky old ó yea
will refund my

hot water bottles. Surely you
y

are disgusted in trying to keep iarr,
them continually warm. Then ask

us fcr this ten days' Free Trial
of ti -is GUARANTEED

ELECTRIC WARMING PAD

1910

Made of high grade red felt-S in. by
7 in.-weighs sixteen oun with
electric heating elemeAlnt
that acts a lndtiplu
10 ft. cord and plug to at
tech to any electric lamp
socket. Sent pre aid for

poctol
,rill briny

hit, HI ur

Jas. Martin Co.
52 Brush St.

'Detroit, Mich.
Sole Patentees

PRIMARIES:
110 volts

SECONDARIES:
7 different low
voltages

CAPACITY:
400 watts

CHRISTMAS TRANSFORMER r

FREE COUPON
Send in this picture with

your order, and we will make
you a Christmas present of a
Polarized Ringer Set worth
$2.00.

-

Auto -Transformer--r10 Volts-Primary-Seven Low Voltages at secondary. 400
Watts Operates Bells, Lights, Motors. No danger-Any boy can

connect and assemble. Six blue prints with each outfit, showing in diagram 5o simple connections, also
three stamped envelopes addressed to our FREE instruction department. Complete outfit $$.00. Send
postal or express order, stamps, registered letter or personal check.

Western Electric Salvage Co., 1224 So. Washtenaw Avenue, Chicago, Ill.

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

The most wonderful and fastl
slating scientific study of the
age. Every Bey, Girl and
Grewa-sp should know about
it. The new "VOLT AIIP
ELECTRICAL PRODUCTS"-

our 118 Page Catalog now ready, the most complete and interesting book
ever issued-is full of Illustrations and descriptions of the latest VOL.
TAMP 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 Miniature Electric Railways ever skowk.
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.
VOLTAMP ELECTRIC MFG. CO., Park Bldg., Baltimore, Md.

EJ,ECTRIGITY

R'frí-ó h Gems\\\
V'.

///'\\\
I coke like a diamond-wears Ilke a dia-

mond-brilliancy guaranteed forever-
stands filing and fire like a diamond-has
no paste foil or artificial backing. Set
only in 14k. /solid gold mountings. 1.20th
the cost of diamonds. A marvelously re-
constructed gem. Not an i m i t a t lo n.
Guaranteed to contain no glass. Sent on
approval. Write for catalog, Lt's free.
REMON JEWELRY CO., 515 N. Bdway, St. Louis

We Will Sell You At Wholesale
-Jed r. Agents' Price, One

i AMERICAN
MOTORCYCLE or BICYCLE

if we haven't an agent in your city. We
want our machine introduced in everyJv

best moneymaking proposition on American Mo-
town. We also want live agente and offer the

IJ1I
toresoiee and American Bt.velea. Write us-do it now,

1 American Motorcycle Co., me Wells SL, Chicago, III

BOTH
ELECTRIC MOTORS

POLISHING L.THES
FORGE BLOWERS

SPECIAL MACHINERY

ROTH BROS. & C0.
1358 W. Adorns St.

Chicago, Ill.
11$ Liberty St.
New Tort City

WIPING CLOTHS Greatly Superiorto Cotton Waste
Unexcelled for Electrical Machinery. Machine

Tools. Automobiles, Motor Boats, etc.
BALE LOTS OUR SPECIALTY
WRITE FOR PRICES

SUPERIOR SANITARY SUPPLY CO.
327 Adelaide St. DETROIT, MICH.

ELECTRICIAN'S WATCH-NON MAGNETIC

- Send now for my non-magnetic watch, only
:.00 (delivered). This watch will positively
,ohstand all magnetic attractions. Tested to
2 )no volts, absolutely guaranteed to keep the
most accurate time under all conditions. Ap-
proved by everybody in the Electrical Indus-
try. Stem wind and set; dust proof; thin

-model
E. KIRCHBERO TS State strut CHICAGO.

WHY NOT DO CARD TRICKS?
TT IS an interesting and amusing science

to you, and mystifying to your friends.
These tricks are not as difficult as you think.
Any person can learn them in an hour.

TWELVE CARD TRICKS FOR $1.00
cEND us a dollar bill at our risk and we will forward you

per return twelve good card tricks. We will include
several sets of tick cards complete with printed direc-
tions, to enable you to perform the trh ks instantly you
receive the package. Send ten cents extra for catalog of
tricks and illusions.

EDWARDS CO., Magical Apparatus
18 Express Street BUFFALO. N. Y.

For our Mutual

fl
.y

H. M. Byllesby & Company
ENGINEERS

Examinations and Reports
218 La Salle Street

Chicago

Schwarze Electric Bells
For any Circuit, Voltage or Cycle.

Save S0% of Current Expense.
High grade Bells for every pur-
pose, and

`Loudest on the Lind'
Sizes, tren, 27i to 28 inch gong-.

Prices, from $1.00 to $200.00.
Send for free catalogue No. 6,

SCNWARZE ELECTRIC t0., 5 Main, Adrian. Mich.

TRY IT FREE
1Omechlnesln one. Handiest tool
on the farm. Has 10 Alectride grinding
attachments. Takes rust off tools and
sharpens them 25 times faster than sand- .

stone. 8 times as efficient as emery. Does '
not draw temper. High speed and easy
running. Write for free trial. Positively
no money down. Send postal for tree
booklet today. á

HARMAN SUPPLY CO. ZS
160 Harrison St.Dept. 1409. C1licago

ELECTRIC
GOODS FOR EVERYBODY.
World's headquarters 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. Big Catalogue 4 cents. OHIO ELECTRIC
WORKS, CLEVELAND, OHIO.

Geisha Diamonds
THE LATEST SCIENTIFIC DISCOVERY

Bright, sparkling, beautiful. For brilliancy
they equal the genuine, standing all tests and
puzzle experts. One twentieth the expense.
Sent free with privilege or examination. For
particulars, prices. etc., address

THE R. GREGG MFG. & IIIPT. CO.
Dept. 18, 117 W. Jackson Boat. CHICAGO, ILL.

AGENTS PICTUREISS STERFRAEOSCOPES
SHEET

25c.
VIEWS Ic. 30 Days' Credit. Samples and Catalogue Free.
CONSOLIDATED PORTRAIT.Dept.1409.102T W. Adams StChicago

41#

Before Designing Your

ELECTRIC MOTORS OR DYNAMOS
Send for our Circular of castings and

parts. Armature discs commutators, brush
holders, etc., for Motors of 1-10 to 2 h. p.
Dynamos to 25 light. FINISHED MA.
CHINES AT LOW PRICES.

We always have a few second band
Motors and Gas Engines. It you need any-
thing in a mechanical line write us.

F. E. AVERILL, Mgr.
sal 7th St., Buffalo, N. Y

ANTI -NICOTINE
"Get the Pleasure

Without the Poison
TRADE MARK REG.40,Three for

51.00

PIPE
The Pipe

they let you
smoke at home

Looks and colors like
meerschaum. Absorbs the

nicotine and keeps on tast-
ing sweet.

You never bad such an enjoyable
smoke. Sent prepaid anywhere.

Money back If sot satlefsetory.
Order 3 or More Today

H. MENGES, The Smokers' Friend
446 N. 7th St., St. Louis, Mo.

Advantage mention Popular Electricity when writing to Advertisers.
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Be a Signal Engineer
(A Home But Not a Correspondence Course)

SIGNAL ENGINEERS, INSPECTORS and SUPERVISORS receive $125.00 to
$350.00 monthly. Other signal positions, $65.00 up. The ONLY engineering profession
constantly looking for "THOSE WHO KNOW." For a LIMITED TIME ONLY, we
offer COMPLETE INSTRUCTION and PRACTICAL WORKING MODELS,
thoroughly covering this well paid and fascinating profession, for only $14.00 (everything
included).

Course and Ar'vcatus
1-Complete instruction book -illustrated.
2 -Set of blue printed wiring diagrams of act-

ual and experimental signal systems.
3 -Chart of the "Language of Signals."
4 -Imported automatic steel locomotive.
5 -Twenty feet of double track.

t. riple contact signal relay.
7- four electric signal lamps.
8 -Two signal Standards.
9 -Fifty feet insulated copper signal wire.

10 -Two (2) point signal switches.
11-Two signal code bells.
12 -Two signal strap keys.

The apparati listed above are sturdily built working models. The electric relays,
bells and lights are operated by ordinary door bell or dry batteries, and rep-
resent in miniature just what takes place on a railroad. The locomotive is
spring wound and self propelling and performs all the functions that a full size
locomotive could, in conjunction with a signaling system.

If electrically or mechanically inclined, you can master this subject in a
very short time. The field is unlimited. Send $8.00 with your order and
receive the entire course and apparatus listed, subject to your inspection.
Money returned if not satisfied. Balance on easy payments. ACT NOW.

DEPARTMENT OF SIGNALING
Under the personal supervision of
S. DEUTSCH, B.S. E. E. & STAFF

315-321 Dearborn Street CHICAGO, ILL

PATENTS SECURED "f1e °r ra'I f°r IIFRI'E Look and see
what I say about

HOW TO SELECT A PATENT ATTORNEY
I appeal to men of intelligence-men who treat patent matters

in a serious aspect. Advice and book FREE. Get it beto,e
you apply for a patent. Highest references. Eighteen years
experience. FEES MODERATE.

GEO. C. SHOEMAKER. Attorney In Patent Matters
909 F Street, N. W., Washington, O. C.

PATENTS; 25 YEARS EXPERIENCE
New and Easy Plan of Payments.

BOOK MAILED FREE.
Illustrating 100 mechanical movements and telling all

about patents and how to obtain them.
CHAS. E. BROCK, Patent Attorney

911 F STREET N. W. WASHINGTON, D. C.

PROTECT YOUR IDEASUnder our plan inventions
may be gotten before the Patent Office at the low cost of $20.
Consultation free. Send for handbook.

MI LO B. STEVENS & CO. ATTORNEYS. ESTABLISHED 1864

800 14th Street, Waskiagtsa, D. C. 351 Msaadasck Block, Chicago
Guaranteed and recommended by the Rankers' Register. Highest

rating by Martindale's Amerir.,u Law Dlrccwry.

PATENTS
OBTAINED OR NO CHARGE MADE

Easy Payments. 15 years official examiner U. S. Patent Office, over
natter century actual experience, unexcelled facilities, highest refer-ences, Electrical and Mechanical Experts, Prizes for inventions,
Patents advertised for sale free. Send sketch for free search U. S.
l'atent Office records and reliable report on patentability, also beauti-
1 nay illustrated Inventor's Guide Book and "What and How to Invent."

E. P. BUNYEA CO., Washington, D. C.
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By MAIL 5 CENTS sTAMPSO.sILVER
FDIETERICH6IOURAYWASHDC

$15 FILES YOUR IDEA
in the Patent Office, under my "No fee -in
advance" Plan, and you make and sell
under "patent applied for." Send sketch
and description for free report. Valuable
book free.

O. C. BILL MAN Cleveland, Ohio
Washington, D.C.

PATENTS: A Talk to the Inventor
A book: tells what you should know before applying for patent-Free.
From a client: "I am very sorry that I have wasted two months' time with another
firm." From another: "I have had one firm in Washington attend to my business up
to this, but they do not seem to enter into matters with the same spirit (thoroughness)
as you do." Names given on request.
I take your work seriously. Let me demonstrate this. Send sketch for advice.WC r Aí Pk Firs, 726 9th Street, N. W. Opposite U. S. Patent Office, WASHINGTON, D. C.
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PATENT STHAT PROTECT and PAY
Send for FREE 96 -page book.

Advice free. Terms reasonable. Highest references. Best results.
Send sketch or model for FREE examination and opinion.

Recommended Patent Lawyer in the Bankers' Register and SPECIAL LIST OF SELECTED LAWYERS.
Also in Martindalé s Law Directory, Sharp and Alleman's Directory of Lawyers, The

Gast -Paul Directory of Lawyers, and Kime's International Law Directory.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION
A large list of strong recommendations furnished free

WATSON E. COLEMAN, Patent Lawyer, 622 F St., N.W., Washington, D. C.

Patents
Trade - Marks
Copyrights

value of a patent depends on the
expert presentation of the claims
that cover it. The value of your

ideas may be enormously increased by
skillful handling of your aoplicetion. My
long experience in the Patent Office, and in
handling exclusively all classes of applica-
tions, gives my clients every possible advan-
tage without extra cost. Valuable booklets
on Patents, Trade -Marks, Designs and
Copyrights sent on request. Write for
Booklet B.

LANGDON MOORE
Washington Loan and Trust Building

WASHINGTON, D. C.
Ex -Asst. Examiner U. S. Pat. Office

PATENTS
C. L. PARKER
Ex -Examiner U. S. Patent Office

PATENT LAWYER
12 McGILL BLDG.

WASHINGTON. D. C.

Patents, Trade Marks, Copyrights, Patent litigation
Handbook for invetlors, "Protecting, Exploiting
and Selling Inventions" sent free upon request.

WANTED -IDEAS.
The demand for good patentable ideas is greater than ever
before. Am constantly in receipt of letters from parties de-
siring to buy patents procured through me. Electrical de-
vices, tools of all kinds, advertising novelties, agents' supplies,
mail order articles, and many other inventions are sought
after. Protect your ideal Write for "Stepping Stones" (con-
taining over ano inventions wanted) and new guide book
"Successful Patents." Clients' patents sold free. My
personal services. Highest references.

RICHARD B. OWEN
Dept. 6. WASHINGTON, D. C.

(APITALILE YOUR BRAINS

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 invaluable book 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
concerning profitable fields of invention. Also information
regarding prizes offered for inventions, among which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $to,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)

Vistas Bldg., 724 9th St. E Washing en, D. C.

PATENTS For facts about Prize
 and Reward offers and
 Inventions that will

brim from $5000 to 10 Million Dollars; and for hooks
of Intense Interest to Inventors, send 8c postage to
Palls. Patent Sense, Dept. 53, Barrister Bldg., Wsshiastea, D. C.

'SIT YOUR IDEAS
t, a 4,,,4 $8,500 for one invention. Book,

"How to Obtain a Patent" and " What
to Invent" sent free. Send rough sketch for free

or report as to patentability. Patents advertised
for sale at our expense in fourteen Manufac-

turers' journals. Patent Obtained or Fee Returned
CHANDftE & CHANDIEE, Patent Attorney:

xerabnehed 1s Yon
974 F. Street, Weahlattea, D. C.
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A sure way for
you to make
more money.

OPPORTUNITY COUPON
American School of Correspondence, Chicago
Please send me your bulletin and advise me how
I can qualify for the position marked "X"

Book-keeper Draftsman
Stenographer Architect
Accountant Civil Engineer
Cost Accountant Automobile Eng'n'r
Systematizer Electrical Engineer
Cert'f'd PublicAc'n't Sanitary Engineer
Auditor Mechanical Eng'n'r
Business Manager Steam Engineer
Commercial Law Fire Ins. Engineer
Reclamation Eng's. CollegePreparatory

NAME

ADDRESS

OCCUPATION
Pop. Elect. 12-'10

OU can get paid
better for knowing

things than for merely
doing things. Knowl-
edge is power. There never
was a time when it was as
easy to get well paid for know-
ing things as it is right now;
but you must know at least one
thing well; thoroughly.

As soon as you show increased
knowledge, positions will seek you;
you won't need to look for a better
job; it will find you. We are prov-
ing this every day with hundreds of
pupils.

Study at night or during spare hours and
cash the knowledge gained. It's easily
done; it's the way all successful men have
done. Know something and get paid for
knowing it.

Sign and send us the above coupon and let us show
you how we will help you to make more money.

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

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



CUTLER -HAMMER

ELECTRIC
Heating Devices

Cutler -Hammer Electric Iron
The Iron for Practical People

Household Iron
Made in 5, 6 and 7 pound sizes

Cutler -Hammer Electric Irons,
Disc Stoves, Curling Iron Heaters,
Chafing Dishes, Radiators, Shav-
ing Mugs are most acceptable
as gifts.

Sleeve Iron
3 -pound detachable handle

Convenient for Travelers

Radiator
Made in three sizes

will solve your Christmas Gift Problem
They possess many new feat-
ures and include some new
developments in the electric
heating field.
Cutler -Hammer Portable Water Heaters
made in two styles are attractively, orna-
mented and finished and with our line
of five types of Instataneous Water
Heaters offer greater conveniences than
any electric heating device yet
developed.

A 32 -page Booklet
containing descriptions and illus-
trations of our entire line has just
been published.
Send us your address and we will mail you
a copy.

Shaving Mug Oleo Stove

The Cutler -Hammer Mfg. Co.
Milwaukee, Wisconsin

NEW YORK: Hudson Terminal l50 Church Street CHICAGO: Monadnock Block PITTSBURG:
Formers' Bank Building BOSTON: 176 Federal Street PHILADELPHIA: 1207 Common-
wealth Trust Building CLEVELAND: 1108 Schofield Building PACIFIC COAST AGENTS:

Otis & Squires, 155 New Montgomery Street, SAN FRANCISCO

Curling Iron
Muter

Portable Water Heater
Two Styles, 3 end 4 q . size*

Hot Water In 45 seconds

LaVetory Type
Inetenteneous Wier Heater

Hot Water In 15 seconds



New This Christmas-
A Splendid Gift For
Man, Woman or Boy

EVERY woman who keeps house
will have a dozen uses for this
perfect little motor. Every man

who has a garage or work shop will
want one; so will every boy who is
mechanically inclined.

It runs the sewing machine. (This. is worth its price). It polishes silver-
grinds knives and tools-deans faucets and automobile trimmings-blows away
cooking odors-ventilates-forces heat out of the register or radiator-runs a
boy's lathe or any small machine:

Simple attachments change it from one kind of motor to another; costs less
than one cent an hour to operate.

The Westinghouse
General Utility Motor

is a real motor, not a toy. Built as strongly for its work as the sturdy Westinghouse motor
that runs the electric trolley car, and by the same organization known everywhere for the correct
design and honest construction of electrical apparatus for all purposes. This motor will last for
years and need no attention beyond an occasional oiling. Price of motor $18.25. Attachments
are inexpensive and may be added to the outfit as desired.

Your lighting company or dealer will show you the motor and its different applications.
Send us your name on a post card and we will mail you booklet telling what it does. Send for
folders describing many other electrical devices suitable for Christmas presents. Address-
Westinghouse Department of Publicity, East Pittsburg, Pa.

Westinghouse Electric & Mfg. Company
Pittsburg, Pa.

Offices in 40 American Cities

delt-411-


