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‘:, Thls Beautiful &

J Electric Lamp

for only

.00
Regular Selling Price $7.50

F YOU take advantage of this exceptional

opportunity now, you can secure this
handsome Electric Lamp regularly sold at
$7.50, for only $2.00; all charges prepaid
anywhere in the United States. We make
this timely" low-price offer, solely to acquaint
you with the decided advantages in purchasing
all your Electrical Goods at Electric Shop. Remem-
ber, this is a very special price—the time limit expires
August 31st—so, it will pay you to order now, today
and avoid possible disappointment later.

A Remable Value Even at the Regular Price

‘ONLY when you actually see this artistically  painted flowers in beautiful colors, embossed
designed Electric Lamp will you recognize  in the glass, to tring out the effect. Ideal for
what an extraordinary value it is at this price.  use on writing desk, boudoir table or on the
The standard is 8 inches high, constructed of mantel. Sent complete to any address in the
metal, in old brass finish. The shade is 5 United States, equipped with 8 foot silk cord
inches in diameter, ornamented with hand and attachment plug, upon receipt of $4.00.
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All orders must be sent direct from this advertisement
accompanied by remittance. Offer expires August 31st.

Michigan an
ELECTRIC SHOP riisieis CHICAGO
Sign This Coupon. Clip Along Dotted Line and Mail Today

ELECTRIC SHOP—CHICAGO
Michigan and Jackson Blvds.
For enclosed $4.00 you will send me (all
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Your Name.. ... ... ... .. ... . .. ..

S

charges prepaid within th2 United States) Address. .uum o neiy sy e
the $7.50 Electric Lamp as advertised in
June Popular Electricity. Town and State. . .. .. ..
SR 0 7
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POPULAR ELECTRICITY MAGAZINE for JULY 1

to increase the efhciency of groups of men—to
increase both by multiplying also the efhciency
of mechanical helps—this is the big aim of today.

And that magic word efficiency leads you straight
to that magic force—Electricity.

Whether you are a manufacturer or a merchant, a
producer or a dispenser, you are directly interested in
this problem of multiplying man-power—in knowing
how this big aim can be realized for you.

If there 1s a way by which you can do more busi-
ness and do it more comfortably and with more profit,
that way is worth your consideration.

Ten years ago the general manager of a great man-
ufacturing organization asked himself that question,
then set about answering it by applying efficiency
principles to his most important department. His costs
amounted to ten cents perunit, In the first year he re-
duced losses and wastes by only afraction of a cent. In
the second year he had reduced them to seven cents, in
the third year to five cents and in succeeding years fin-
ally tofourcents. Hewasnow, hethought, atrock bottom
—getting theutmost results from both men and machines.

One day he met an electrical engineer who said he
could point out an efficiency factor the manager had
overlooked—one whereby workmen could be made even
more efficient, machines even more productive, and with
no change in the present efficiency method,

‘‘No.’” said the engineer, ‘‘I don’t mean
new machinery. 1 mean electricity—and
not merely a reduction in power expense.
I mean that in addition to power saving
you can increase both labor and machine
efficiency by electrifying your plant. And by
so doing, I venture to say, you can reduce
your costs.from four cents to three cents or
even two cents per unit.”’

. The engineer went on to show that, while
the scientific management had sought to use
up or ufilize to the fullest extent the physical

TO increase the efficiency of the individual man—

Toade

The Guarantee
vf Excellence on
Goods Elecrical

energy of each man, by electrical means man-power
could be conserved and multiplied. Electrical tools,
in countless varieties, would help workmen, skiiled
or unskilled, to do perhaps four times or even sixteen
times as much in a day. Individual motor drive
would give each operator easy and sure control of his
machine. Eliminating line shafting would give more
natural lighting and better arrangement of machines.
On nights and dark days electric light would provide

natural and satisfactory lighting. All these and many ~

other conveniences would contribute to the comfort,
health, good spirits, loyalty, aceuracy and output of
the workers and make every scheme of scientific man-
agement that much more effective.

The outcome was that the manufacturer did electrify
his plant, did reduce the unitcost of his pet department
to two cents —besides increasing output— without
building a contemplated addition to his factory.

In fact this manufacturer found—as other progres-
sive manufacturers and merchants have found—that t/e
efficiency route leads inevitably to electrification.

He found that with electricity, applied on an up-to-
date basis, every machine was more pioductive, every
man was more productive—with less wear and tear on
both machines and men— with lower cost and more
profit all along the line.

How true thisis in every business, whether of manu-
facture or of selling—how electricity helps
raise business efficiency and maintain it—
we shall show in other articles in the series
of which this is the first.

If you have a problem to be solved, take
it up today with your electric power and light
company, or with any General Electric dealer
or agent in your vicinity. You will find
them more than glad to cooperate with you,
and no matter how complex your problem
may be, they have at their command the ser-
vice of any part of our organization that may

#art be most helpful to them or to you.

GENERAL ELECTRIC COMPANY

At'anta, Ga,
Baltimore,Md.
Birmingham, Ala.
Boise, 1ddho
Boston, Mass.
Buffalo, N, Y.
Butte, Mont.

Chicago, 1L
Cincinnati, Ohio
Cleveland, Ohio
Columbus, Ohio
Davenport, Iowa
Dayton, Ohio Joplin, Mo

3 Denver, Colo. og., Kansas City, Mo.
Charleston, W, Va. Detroit Mich, ofagt.y Keokuk, Towa
Chartlotte, N. C. Elmira, N. Y. Knoxville, Tenn.
Chattanooga, Tenn. Erie, Pa Los Angecles,Cal.

Indianapolis, Ind.
Jacksonville, Fla,

Largest Electrical Manufacturer
in the World

San_Francisco, Cal.
St. Louis, Mo.
Schenectady, N. Y.
Seattle, W ash.
Spokane, Wash.
Springficld, Mass.
Syracuse, N, Y

New Orleans, La.
New York, N, Y.
Omaha, Neb,
Philadclphia, Pa.
Pittsburg, Pa.
Portland, Ore,
Providence, R. . 0
Richmond, Va. ‘Tolado, Ohio
Rochester, N. ¥, Washington, D. C,
Salt Lake City, Utah Youngstown, Ohio’

Louisville, Ky,
Matoon, Iil,
Memphis, Tenn.
Milwaukec, Wis .
Minneapolis, Minn.
Nashville, Tenn.
New Haven, Conn,

For Texas, Oklahoma and Arizona business referto Southwest General Electric’Co., (formerly Hobson Electric Co, )=Tallas, El Paso, Houston and QOklahoma City
For Canadian business refer to Canadiar General Electric Company, Lt'd, Toronzo, Ont.

4188
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The Electric Ig-
nition Sabject of
this course alone
is worth $12.00,

WOULD YOU
GIVE $12 to
be a First-Class
Auto Mechanician

If we PROVE to you
that we have started

hundreds of others into the repair business
and as chauffeurs—whohad noprevious
experience and who knew ne more
about an auto than you do right now
will you enroll?’—of course you would.
Now the next thing for you to do is to
write me just as quick as possible and-let
me prove it.
Have just overhauled a car with great success,
i S People told me a person could not learn by mai]
and I will'admit that it did have me gnessing when 1 first read
vour ad. but I am now convinced. The Working Models and

the Charts, etc., make it easier to learn by your system than any
other way. E.A. TUCKER, Charlotte, Mich.

HERE IS THE DYKE JRSEPILvill
NEW IDEA SYSTEM MoDELS

35?
—it’s easy to learn CHARTS, MANTKINS,ETC)

[~ WRITE TODAY for Details of
EmploymentPlan andthis FREEBOQOK

It is instructive and interesting—does not cost you
a cent and places you under no obligations whatever
—You need it for your own sake, not mine. Don't AUTOD
wait—there €8 no profit tn waiting— W RITE NOW and {| [susiNess:
learn how you can obtain all this training for only e
$12, if you act immediately. jj e

DYKE’S CORRESPONDENGE SCHOOLOF MOTORING
ST.LOUIS, MO.

Box 2, Roe Building, .
WARNING; Mr. Dyke is the Originator and Inventor (Patent
applied for) of the Working Model System for Teaching by

e acha«eur or Rep"’rm
an

O

GLT INTO ThE

] ail. If others claim to give real models—have them prove if.
men with training are al-
ways in demand. Having

ELE : T ll :A trained over 2000 young men

in the past 20 years in the fundamentals of Applied Electricity, The
Bliss Electricat School, with its well-equipped shops and labora-
tories, is peculiarly weil qualified to give a condensed course in

- ENGINEERING

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

IN ONE YEAR

For practical young men with limited time. 21st year opens S‘e,p!.
24th. Catalogue onrequest, 12 Takoma Ave., Washington, D. C.

1EARN WATCHMAKING 2% E NGRAVING

o 7 O Earn while learning. Most practical watch school. Indi-

\'\‘i}; vidual instructions. Graduatesingreatdemand. Book free.
\ CHICAGO SCHOOL OF WATCHMAKING

/48 65 E. Van Buren Street

Chicago

Use Good English—and Win

We are all trying to SELL something—it may be brains, or
automobiles, or soap—but words are the universal medium
of exchange. LEARN TO USE THEM CORRECTLY—
PROFITABLY. Getacommand of English! Spend a few min-
utes daily with Grenville Kleiser's Mail Course in Practical
English and Mental Etiiciency.Xt will surely teach you howto
Enlargeyour Stock of Words— Use the Right
Wordin the Right Place— Write Compelling
Business Correspondence, Stories, Adver-
tisements, Speeches—Become an Engaging
Conversationalist—Enter good Society, etc.
‘Without cost or obligation, ask for particulars TO-DAY.

FUNK & WAGNALLS COMPANY, Dept.812, NEW YORK, N.Y.

fpy 3112 Jokes and Riddles, 73
To Entertaln Toasts, 91 Parlor Amusements,
21 Puzzles, 15 Tricks with Cards, 7 Comic Recita-
tions, 3 Monologues, 12 Funny Readings, 8 Fortune
Secrets, 52 Money M Secrets. All 10¢ postpaid,

3. C. DORN, 708 ‘So. Dearborn St., Dept. 50, Chicago, Il

I WILL MAKE YOU
PROSPEROUS

If you are honest and ambitious write me
foday. No matter where you live or what
cur occupation, I will teach you the Real
i:scate business by malil; appoint you Special
Representative of my Company in your town,
start you {n & profitable business of your
own, and help you make blg money at once,
Unusual opportanity for men without
capital to boc‘:)‘:ne lnd%pendent for life.
Valusble Book and full particulars Free.
rite today.

NATIIONAIM?B-OMPERATIVB l‘lnl;AgLTY CO.

arden Bull

®, B, Marden, Prest, - Washington, D. C.

Automobile School

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

j

THE OLDEST AND BEST

ADDRESS DEPARTMENT PE =

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

MICHIGAN STATE AUTOMOBILE SCHOOL
i11-17 Selden Ave., Near Woodward, DETROIT

For our Mutual Advantage mention Popular Eleetricity when writing to Advertisers.
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This Book Will
Teach You
Practical

Electricity

Twenty chapters of plain, accur-
ate, compact facts abont electric-
ity. Written in an easily under-

tion and care of a dynamo oremotor.

sold.

and return if not fully satistied.

Cleveland, O.

stood style. it carries yon from the fundmnentulprin-\
ciples to where youunderstand the desighing, opera-

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

A Handbook for Practical Men

The tables, rules and formulas it contains are invalu-
able. 1t has a dictionary of 1500 electrical terms. No
one can stump you if you have this book. 36,000 copies

Price $2.00 per Copy

and it’s sold to you on a money-back guarantee. Send
$2.00 for your copy today with privilege of examination

CLEVELAND ARMATURE WORKS

49th and St. Clair Avenue

Armatures and Field wound—Commutators filled.

1tis

and free information,

TELEGRAPHY

a
te

in the shortest possible time. The Omnigragh Automatic
‘Transmitter combined with standard key
and sounder. Sends you telegraph mes-

sages at any speed just as an expert opera-
P tor would, Five styles, 82 ups circular free.

OMNIGRAPH MFG. CO. . |
39 H Cortlandt Street New York

this opportunity.

TAUGHT

tools you use in

st ameuneror | El6CHicity

in a GOOD-PAYING position.

AdAIESS tenviiineriie coneaoaoisoansens
Pay you to cut this

For our Mutual Advantage mention Popular Electricity when writing to Advertis‘ers.

NATIONAL AUTO SCHOOL

June & Reading Rd., Cincinnati, Ohio.

Gentlemen:—Send free booklet telling how I canbecome
an Expert Chauffeur or Repairman and be placed, atonce,

out and MAIL TODAY

course. .

MAIL

$5,000 a year.

can master electricity or anyother profit-
able trade in a short time — make a
bigger success than yvou ever dreamed
of making. Fill out the coupen
and mail it at; once.

L. L. COOKE, Director
Coyne National

Trade Schools

89-51 E. Ilinois St.
Dept. 1407

Dept. 1407,

P.E. 7

L] L]
We Teach You in a Short Time
—at Small Expense Inowie sy
engineers we are charging a small tuition fee. Your tools
and equipment of all kinds are furnished FREE by the
School. You may have easy payments if desired.

course of instruction is clear, simple and thorough. Our
Graduates demand handsome salaries. Don’t pass up

neos | [flen Wanted

sndse i | forthese Trades

S oxpanasa Moving Picture Operating
Bricklaying Mechanical Drawing

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

Send the FREE COUPON for
Catalog and Particulars

No obligations on you at all. _Just fiil out the
coupon ng?i mail it todey. Take_ this step
towards success. Let us tell you how you

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

GENTLEMEN: Without any obli.
gations on me whatsoever, please send
me your school catalog and full par-
ticulars of tkis offer to men —ALL FREE.

ADDRESS.censens

N S S, - e -

Learn Electricity!
Earn 31502

T0
300%
a Month

Electricity is
today the great
power of the world.
has extended to every phase of life and industry.

Thos: A. Edison says that the field of electricity

is in its infancy—that electrical workers of the future
will discover uses for this great force now undreamed of.

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

Write today! Send the free coupon for our catalog
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THE BIG

jOIN LEAGUE FREE

In our CORRESPONDENCE COURSE
of PROFESSIONAL PITCHING, the
PREMIER PITCHERS of the world

Chnsty Mathewson of the N. Y. Gxants Smoke Ball

Marvel

JOHNSON

RUCKER

Ed. Walsh of the White
8ox; Walter Johnson of the
Washingtons: Joe Wood of
Boston World Champions;
“Nap” Rucker of the Brook-
lyne and *‘Doc’ White of the
Chicago Americans, will,
through personal and direct
lessons, teach you the se-
cret of Professional Pitching.

Napoleon
of Svuthpaws

Sl L
Speed King

*‘Dac’¥

You Can Put One Over Today

These lessons will be so
plain, practical and so profuse-
ly illustrated, that by follow-
ing the instructions given, you
can not only develop pitching
ability, but by “Doc” White's
Shadow Pitching, can prac-
tice and learn in secret. You
can pitch to yourself and at the
sametimegetsplendidpractice
in Bunt Fielding. You will also
learn how tolncrease Your Batting
Average and more effectively Hit

Pitcher. Every lesson edited

RWIN M. HOWE, the Official
Stuhsncmn of the American League
and eminent Authority on Baseball.

-

Ay =
T d
V4 ’
1 W -d
’é'ws"”" ,‘p e

e Be the First In Your Town 4

The FIRSTLESSON will
be sent FREE to anyone \
who will send his address,
with ten cents (stamps or
silver) to cover the cost of
delivery, provided he will at I
same time, send the addresses
of five other players of his ac- ﬁ
quaintance. Do Not Delay, Send
Today, for this FREE offer may
not be made again. FIRST
FREE LESSON with full and
free information of the entire
course will be sent promptly.

248

HEWSON
Baseball Correspondence League of Amerlca, 2001-2017 Michigan Ave., Chicago sg,@g:gﬁ%ﬁ;’fm

Drafting will Promote You!

‘These courses will give you the knowledge that means
gromutxon and big salary: Architectural, Mechanical and

tructural Drafting and Design, Estimating and Con-
tracting, Builders’ Courses and Plan Reading.

R, AFTING o] Chicago Technical

College

FREE EMPLOYMENT BUREAU. Study at home or in our
college classes. State which. WRITE TO-DAY!
609 Atherasum Building, Chicago, Illinois

COPY THIS SKETCH

and let me see what you can do with it. You can
earn §20.00 to $125.00 or more per week, as illustrator
or cartoonist. My practical systen1 of personal indi-
vidual lessons by mail will develop your talent.
Fitteen years successful work for newspapers and
magazines qualifies me to teath you,

Send me your sketch of President Wilson with é¢
in stamnps and [ will send you a test lesson plate, also
collection ot drawings showing possibilities for YOU.,

f Hlustrati
The Landon School 2.4 Cartoring
1451 Schofield Building, Cleveland, O.

)

Y.M.C. A. Auto School

7th & Walnut, Cincinnati, Ohio

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

Name.

Address.
7

For our Mutual Advantage mention

|

— TEACH BY MAIL
WRITE FOR MY FREE BOOK
“HOW TO BECOME A GOOD PENMAN"
and beautiful specimnens. Your name elegantly
written on a card if you enclose stamp.  Write
Address F. W, Tamblyn, 437 Meyer Bldg.., Kansas City, Mo.

Boys’ Own Toy Maker

Tells how to make a Talking Machine, Camera,
Electrical Motor, Bicycle, Boat, Canoe, Boomerany,
Y Bobsled, Wind Mill, Microscope, Wuter Wheel and

Motor, Shlts, Toboszgnn Snow Coaster and Baijl

Boat, Telpphone. Electric Bell, Railroad, Wind
Mobile, Paddle Raft, Traps, Kites, etc. All 10 cents, Postpa-d
J.C.DORN, 707 S.DearbornSt.,Dept.84,Chicago,lll.

Wants

Govern- Help

ment

YOU—GET A PARCELS POST JOB
$800 to $1800 A YEAR FOR LIFE

I\}llo ‘;Iz)éos?:"‘;w!tthout pay, because oftsmkes financial Aurries or the
whim: DBs. you want imm. te
TODAY for our. t{le:!nle shcwmg ocations. and “Suman grnt send
coming examinati delay means the loss N
of just so much thme in pmparmg yourself O?E
for examination. Y )0
We WIII Prepare 25 Cun-
didates Free

Send

MA
NS Goupon Below

N

FRANKLIN INSTITUTE

(l"he pathway to plenty)

‘Dept. R, 115 Rochester, N. Y.
The coupon, filled out as directed, entitles the sender to
free sample questuons a free copy of our book, '*Govern-
ment Positiens an o_Obtain Them a tull list of
positions, and to conmderatmn tor free Coachmg for the
examination here chec!

....Bookkeeper 1$900 to ...Stenographe:
,..Posmﬂfce" Clork  [58 T4R00 to $15001

ostoffice Carrier 00 to $1200 ..Internal RL\e ue
"Rural Mail Carrier (3500 to $1100 3700 to $1800
*.Customs Positions 5800 to $1600]  ....4th Class Postmas L
""Railway Mail Clerk l$900 to $1800 ...Canad. Govt. Pnsmons.

NAME .
ADDRESS. .
Use this before you lose if.

Il rite plainly.

Popular Eleetricity when writing to Advertisers,
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There Is a Growing El - l E - -

Demand Evorywhere For ectrica ngineers
if On the farm and in the town and city new uses for electricity are being found every vear.
Electric car systems neeil engineers. Railroads need electrical experts. Wonderfnl opportun-
ities are open to young men. Our graduates fill big paying positions. They are thoroughly
grounded in shop work. This is the college to come to—because

Our Three Years’ Course of 48 Weeks Each Gives the
Full Standard Course and Saves You a Year’s Time.

You have a year's start on the graduates of other collezes. The opportunity for study and
actnal work is betier hers than in almost any other techinicnl sehool in the eonntry. Finely

d equipped electrical laboratory, also shop for making and repairing apparatus.

SPECIAL SHORT COURSE, requiring one year for completion. Will qualify for responsible
yosition, such as the superintendency of the smaller electric power and lighting stations.
ommon school education is suflicient to enter this course. No examdnations.

| SUB-FRESHMAN COURSE. Designed for those who have not completed the preparaiory

courses and who are not ready for standard college work. It is plarned so thut the student

will get into shop work at once, thus fitting him for the higher work of the course.

Every aid is given 1o ambitious students with limited time and money. The tuition fees ure

small and living expenses low—half the Eastern college coste. For catalogue address

HIGHLAND PARK COLLEGE, Des Moines, lowa

GEORGE P. MAGILL, President

FRENCH—GERMAN Do You Like to Drkaw?
That’s all we want to know
SPANISH—ITALIAN We will not give you any grand
e Is Easily and Quickly Mastered by the prize or alot of free stuff if you aa

swer this ad. Nor do we claim to make
LANGUAGE yourich in a week. Butif you are

anxious ta develop your talent with a

PHONE successful cartoonist, so you can make
money,send a copy of this picture with &

Combined with the cents in stamps for portfoliolof car-
toonsand samplelesson plate and
Rosenthal Method of e e L B
Practical Linguistry THE W.L EVANS SCHOOL OF CARTOONING
This is the natural way to learn a foreign language. You hear the 825 Leader Bldg., Cleveland, Ohio
living voice of a native Professor pronounce each word and phrase. lle Artist De Ball of this Magazine was a former pupil.
speaks as you desire—slowly or quickly, night or day, for minutes or

hours at a time. It is a pleasant, fascirating study : no tedious rules or

memorizing. 1tis not expensive—all members of the family can vse it.

You simply practice during spare moments at convenient times, and in

a surprisingly short time you speak, read and understand a new language.
Send for Booklet and Terms for Easy Payment

THE LANGUAGE PHONE METHOD ip your own home. Earn $20.00 to $%0.00¢ weekly. Perso;\al instruc-
946 Putnam Building, 2 West '45th Street, New York tions.  Write for free bookle:.
CHICAGO ENGRAVING SCHOOL, 614 Ath Buildi Chicago

If You
Would Speak

and are handicapped

by lack of confidence,

or any of the thousand
and one things that
mar successful speaking,
send for information about
this new mail course.
Grenville Kleiser, (for-
mer Yale Instructor) can
teach you by mail

How to Speak [l [Be the Bc
X : ' |Be the Boss
in Public B [I1In the New Profession

How to Sell Goods—Make Political Speeches ;1;122?::2951 of)ig]en ngedfdt’ The L‘Il\Tcdergfes}s{ion
— d ines—Deli or. t ving big money wants you and ncedsyou. Here

Address Board Meetings—Deliver After is your opportunity to get into it. Don't leave your pres-
ent employment. Learn at home duriug your spare time.

Dinner Speeches--Propose Toasts--Converse
and Tell Stories Entertainingly, etc., etc.

Special
For a limited time
we are making a
special reduced
priceofferinorder
to induce men to
start the study of
Meter Engineer-

gt The profession
«1 have had courses at Exeter, at Harvard, and have Be a Meter hngmeer of Electrical Me-

tried other correspondence courses, but I have never ter Engineering is now in its infancy. The
had anything fromwhich I have derived so much electrical stations must have Meter Engin-
real, all-round physieal, mental, and moral help a8 eers. They are paying big money for them.
T getting from your course.”—dJokn J. Mul- Thousands of positions are naw open.
lowney, M.D., Germantown, Pa. wonder{ful opportunity for men of all ages,

“Your course in Public Speaking is simply < A $3’000 Job for You Electrical

pplendid. Any man with moderate brain pewer vt Meter Engin- }ing right away.
and fair edueation, by giving due heed to eering is one of the best paying professions | Writefor full par-
your instructions, should not fall to he- in the industry, Hundreds of men making | ticulars at once.
come an effective apeaker on all occa- $3,000 and more 2 year. You cando the same.
slons.”.- @. O. Meldrum, Whitby, Ont. How would you like to have a $2,000 a year job 6 months from now?
Send a_post-card to-day for infor- Write Today for 40-page Book Free
mation. No agent will eall, Just your name and address on a post card is enough., We will send
ﬁ)u absolutely freeand prepaid our new 40-paire book on Electrical
eter Engineering, Tells all about new profession and special of-
fer we are now making. Write now—immediately—while we are
making this great special reduced price otfer. This offer is limited
FORT WAYNE CORRESPONDENCE SCHOOL,  Dept. 140Y @ Fort Wayne, Ind.
P R Rl ™

Funk & Wagnalls Company
Dept.811, New York

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



Experl Electricians
Make Big Money

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

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

WRITE TO-DAY FOR OUR FREE
CATALOG, or come in and inspect the

school at your earliest convenience.

The New York Electrical School

40 West 17th Street, New Yeork

I Can Increase
Your Earnings

No matter where you live, if you
arehonestand wantan independ-
ent business of your own, send
your name and address and 1 will
mail you our Big Free 64-Page
Book, showing how you may earn

$3,000 to $10,000 a Year

in the Real Estate, Brokerage and
J.R.JOICE, Pres. Insurance Business.

Our system is a positive success. We will teach you by
mail and appoint you our

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

A Course of Lessons in

Drugless Healing

(Mechano-Therapy)

,. N\
:?y’- Y FREE Notacentto pay,

o no obligation; just your simple request
%/ brings you this valuable course of
- by return mail without cost.
J >~_ O\ IF YOU WANT TO EARN
$2,500 TO $6,000 A YEAR—if you want an established
profession that is remarkably profitable—then send for
the free course and see what Drugless Healing has to
offer You. Hundreds of successful graduates demonstrate the wou-
derful eficiency of our methods, .
REMEMBER—This Offer Is Limited!

Write NOW for FREE Course of Lessons, Get 1248
the facts. Send postal or letter RIGHT AWAY

AMERICAN COLLEGE OF MECHANO-THERAPY

Dept.816 81 W. Randolph St. Chicago, I1l.

lessons

(’

-

R N
Preserve Your Copies

Name Stamped
in Gold on Cover

of Popular Electricity in a
Popular Electricity Binder

This is a handsome binder with imita-
tion leather, stout board covers made
especially to meet the requirements of
our magazine. The back.is of flexible
canvas so that one magazine is held as
securely as twelve. In this way you can
bind each magazine as it is received and
when the volume is completed you have
a valuable reference book for your
library.

Price 75¢. Postpaid

To keep your file of Popular Electric-
ity Magazine intact you need this binder.

Send jor one today before

our supply s erhausted

Popular Electricity Publishing Co.
350 N. Clark Street Chicago, Ill.

For our Mutuai Advautuge mention Popular Electricity when writing to Advertisers.
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FREE—Send for This

Large Illustrated Catalogue of

HOME-STUDY Books

ON

Electricity, Engineering, Carpentry,
Building, Painting, Business

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

..Eleetrical Englueering
.Elee, Light and Power Supt.
ilectrical Wiring

....Gas Enginc Engineer

..Automabile Mechanlelan

oo ..Rookkeeper
.. Telephone Expert
Architeet
... Ruilding Contractor
..Architectural Draftsman
onerele Engincer
Mechanleal Draftsman
Steam Engineer

.. Plumber
.Mason and Bricklayer
...larpenier
...ainter,Signsand Card Writing
... Letter Writing

.. Railroading N

.. Matermau

Statienary Engineer

FREDERICK J. DRAKE & CO.

D 10—1325 Michigan Ave. CHICAGO, ILL.

EARN TELEGRAPH

Morse or Wireless.  Station Agency w
also taught. Swpudid oD, ort\lu%t.ies?' ((i’gfd-
uates assisted. e own amfexclusively occu
two large modern buildings equipped with R.
Dispatchers _nd Western Union Wires and Complete
less Station. Oldest and largest school—est. 38
vestment $25,000. Endorsed by Railroad,
:::g‘e\gester Union Ofl'lcllx)tls. Expert,

. expenseg may be earned. i

¥ paymenta, Correspondenco coursen also- Ca’[glog: 51332:

Dodge’s Telegraph, Railway & Wireless Institute
21st Street Valparaiso, ind,

r——ARMOUR INSTITUTE OF TECHNOLOGY

offers complete courses in Mechanical, Electrical, Civil, Chemical,
Fire I’rotection Engineering, Architecture and Industrial Arts.  All
courses four years in length, and lead to degree of Bachelor of Science.
Fully equipped Shops and Laboratories. Twentieth annual lay ses-
sion begins September 8th.  Evening session, October 6th, 1913. DBul-
leting seut on reguest.

ARMOUR INSTITUTE OF TECHNOLOGY, Box 20, Chicago, I,

icx Chiropractor.

MAKE $3,000 TO $5,000 A YEAR
You can learn this new and useful profession in your
epare time by mail at home and in class, The course
is simpliﬁcdj’ibera”y illustrated,and with 12 big charta
Zfree to every student—makes an_absorbing study of

o4 and its aflments. Course quickly made
to pay for itself. Dr. Walter, a graduate. made over
$1,000 first three months. Writetoday for special terma
fnforce now, free illustrated catalogue and proof of
wonderful social, professional and ncial success

finay
f d: . NATIONAL SCHOOL QF CHIRO-
& %R(A“(E (‘]‘. 6:&?%3,1553 W . Madison St.,Chicago, I1l:

Good memory is absolutely essentia success, §
for memory is power. Be guccessful—Srop For-
gerting! Begin your real training at once.
R The Dickson Method of Memory Training

makes you “'Forget Proof,”’ develops concentration,
will, self-confidence, quick thought, ready speech
Write today_for my free book, “‘How to Remember’’
| —faces, names, studies, also how to secure FREFE. a copy of
| my $2.00 DeLuxe book, ‘“How to Speak in Public.” Address
s Dickson Memory School, 929 Auditorium Bldg., Chicago.

REL

$15 Drawing Outfit

But you must write at once. DOffer expires in30
days. Imakethismostexcepticnal greatofferonly
to a limited number of selected students.—Just
think of it! A complete, regular Draftsman’s
$15 Working Outfit with high grade Imported
German Silver Set of Instruments — all free.

Be a Draftsman!
Draw $125 to $175 per month at once

Big demand for skilled draftsmen. Calls every day
for men to fill positions paying from_ $125.00 to $175.00

per month. Many positions payirg $75 to $100 per week
always open. Work is light, pleasant and profitable.
Unlimited opportunities for expert draftsmen and
designers. Mail coupon for valuable book, ** Successful
Drafting.”” It explains how you can become a skilled

draftsman in a short time. It’s free. R
Ch- I D “ will instruet
le I'a Sman you personally
I am Chief Draftsman of a
large and well known company.
1 will instruct you personally —
ive you just the kind of train-
ing you need to enable you to get
one of the big jobs. At thigtime
I can accommodate a few more
men., 1f you write me at once
I will gend you my book, *° Buc-
ceaaful Drafting,’” with full
particulars—all free. Bat yon st
write to me — or send coupon now.

Earn While Learning
You can start as soon as you enrcll,
making 85 to §10 per day, working
for me at home. Write today.

.

Mail Free Coupon Now

Iwilleend mynew book “'Success-

ful l)rufts’mnulshi ”iff youv‘rlto

at once, sbsolutely free—also Equipment Co

articunlars about my offer to , a .

E few nmh}:iogs men 5“(7)160 Div. 140Y Chicago, IIL

want to mwake from &2, Without any ohligation on me,

to 85,000 a year. No “.bh' , plaase mail your book “Success

gations whatever on you ful Draftsmanship” and full

in eending the coupon. particulurs of your liberal * Per-
Ch‘ i sonal Instruction’ offer to a few

ie gtndents 1t isunderetood that Lam

Draflsman / obligated in no way whatever.
Division 140Y

I Guarantee

To instruct you until
competent and placed
in a position at & regu-
lar salary, paying
from $125.00 to
$175.00 per month
and furnish you free
%15 Working Outfit
a5 once.

l

- s e
FREE
4 Quttit Coupon

Chief Draftsmans
Engineer’s

Engineer’s l Name

Equipment

Co. (Inc.) Y 4

CH[CAGO Address ...ooc. c.eiuirecsscracocscctoasssns PITS
ILL. /

For our Mutual Advantage mention Popular Eleetricity when writing to Advertisers,
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Huiry

Then tell us all your troubles.
will answer you in the pages of the magazine.

Been Studying Our
Engineering Course?

Better get busy on this opportunity of a lifetime.
Lvery expert in the wireless field is talk-

ing about it. All the prominent Radio
Clubs discuss it at their meetings.

June issues.
number and run for a veur.

Wireless Problems?

We have a staff of experts to solve
them. They will answer your
questions, aid you in all your

experiment
get to send vou

a ball!
Just subscribe for

The Marconigraph

“A Dollar a Year”

Throughout the country it is
spoken of as the most
valuable treatise
ever printed.

Shoemuaker, Marconi’s Research Engineer, is the author.
There ate progressive lessons in each issue of The Marconigraph,
There is a way to get the back numbers absolutely free.

CUT OUT this advertisement and mail it together

with money order for $1.00 (Canada,
$1.35) and we will make you a present of the April,
Your subsctiption will commence with the July
Remember, to get the back numbers
tree, this advertisement must accompany subscription order.

Marconi experts

May and

\

MARCONI PUBLISHING CORPORATION

458 Fourth Avenue, New York City

_J

I will send as long as they
last my 25c book

STRONG ARMS

for 10c in Stamps or Coin

IMustrated with 20 full-page halftone
“cuts showing exercises that will quickly
develop, beautify and gmn(freat strength
in your shoulders, arms and hands, with-
out any apparatus.

| In Addition to the Above

I will be pleased to answer any question
on developing or reducing any other part
of your body without additional charge.

PROF ANTHONY BARKER
1290 Barker Bldg., 110 W. 42nd Street, New York
Established 28 years in New York City

Brainy Diet

Brain Power and Health through correct combinations
of daily foods, One chronic sufferer weighing 415
pounds reduced over 150 ds, cured rh isra,
gained strength. No fasting, exercises,
factory foods, nor drugs.
NO FOODS SOLD.

Foods producing expectoration, eatarrh,
coughs, constipation, tumor, etc., specified
in free booklets. Wrongly combined foods
cause pains,—-or else ferment, poison or
kill, {e. g., appendicitis, apoplexy, etc.)
Everyday *‘brainy’’ foods are curative,
““The New Brainy Diet System,*’ sent for 10
cents. ‘‘The Influence of Foods on Sex
Problems,” also 10 cents.
Send the addresses of your sick friends to
G H. Bnnkler, Food Expert, Dept. 18-G, Wash-

PIONEER

T

s SAVINGS BANK

The enormous and rapid development
of Wyoming makes it safe for us to pay 6%—
the highest savings bank interest rate—
because legal interest rate in Wyoming
b is 8% to 12%. Our stringent banking laws glve
you the same protection you get at home. Why
be content with 3% to 4% when we will pay you
6%t Write today for booklet, also how to get
s minlature bank FREE. Pioneer Trust
and Savings Bank, 13 Ploneer Bldg., Basin, Wyo.

PATENT BRING WEALTH;
PROOF BOOKS, ADVICE FREE.
‘LOW RATES, EASY TERMS.

AL Dept. 99, Wederburn, Pat. Atty.,, Washington, D.C.

OVER 67 YEARS'
PRACTICE

TRADE-MARKS,
‘DESICNS,
COPYRICHTS,
ETC.

Anyone sending a shetch and description. may quickly ascertain our
opinion free, whether an invention is probably patentable, Communica-
tions strictly confidential. Handbook on Patentseent free. Patents taken
through Munn & Co. receive special notice, without charge, in the

SCIENTIFICAMERICAN

A handsomely illustrated weekly. Largest circulation of any scientific
journal. Terms, §3 a year; four months, §1. Sold by ali newsdeaters

. k, and
MUNN & CO.:55; Bropdua. New Yorksond

Ifor onr Mutual Advantage mention Popular Elecetricity when writing to Advertisers,
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‘ P T E N TS TRADEMARKS AND
A COPYRIGHTS SECURED
OR FEE RETURNED

Send model or sketch and description of your in-
Rentic:in for free search of the U. S. Patent Office
ecord.

Qur YOUR BOOKS mailed free to anv address.
Send for these bools; the fimest publications
ever issued for free distribution,

HOW TO OBTAIN A PATENT. Our Illustrated 80
page Guide Book is an invaluable book of reference
for inventors and 100 mechanical movements illus-
trated and described.

FORTUNES IN PATENTS. Tells how to invent for
profit and gives history of successful inventions.
WIHAT TO INVENT. Contains a valnable list of
inventions wanted and suggestions concerning profit-
able fields of invention. Also information regarding
prizes offered for .inventions, among which is a
Prize of One Million Dollars offered for one inven-

7

%\

i
iy

r/éi/n’

= NN tion and $10,000 for others,
= -— N PATENTS THAT PAY. Contains letters from our
E'r ‘l‘l S“‘E clients who have built up profitable enterprises
‘/‘~.\ v\§!= founded upon patents procured by us.
|~/ S8 LIST OF PATENT BUYERS. Personal reguests
» and letters from manufacturers and promoters for

patents secured by us and suggestiopns of new
ideas they wish to purchase,

We advertise our clients’ inventions free in a list
of Sunday newspapers avith two million circulation
and in the World’s Progress. Sample copy free.

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

VICTOR J. EVANS & CO.

Victor Bldg., 724 9th St. N. W,, WASHINGTON, D. C.

g
(ma)

e Country of Many Sides

is the title of an article on the Texas Panhandle in the \
May TEXAS MAGAZINE

OTHER ARTICLES IN THIS NUMBER WILL INCLUDE:

Fort Worth, the Indomitable Texas’ Proposed Beach Highways

H By R. 0. McCORMACK By CLARENCE C. COYLE
Tragedies of the Harrisonburg Road Order on the Border
GENERAL J. H. COSGROVE 3y SHERWIN R, MILLS
FICTION WILL BE REPRESENTED BY THE FOLLOWING:

When Bandits Were Bold A Criminal—But a Gentleman

A Matter of Moonshine The Ideal of Harold Caldwell

AND

The City of Peace

The first instaliment of a new four-part serial of weird adventure in the Paciic—a journey inrto the earth and
its strange outcome. By WALTER SCOTT HASKELL,

13c¢ Per Copy—$1.50 by the Year A Sample Copy for the Asking

THE TEXAS MAGAZINE

HOUSTON, TEXAS

For our Mutual Advantage mention Popular Electricity when writing te Advertisers,
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Motor Troubles

By E. B. Raymond
Alternating and Direct Current
5 197 pages illustrated
Price $1.50 postpaid

For many years Mr.
Raymond was the Gen-
eral Electric Co.’s ex-
pert in the tracing of
motor troubles, so
there can De no one
better equipped than
he to fortify you
against the many diffi-
culties that arise in
this field. This book con-
tains the right solution
of every problem and is
so arranged and indexed
that you can instantly
put your finger on the
remedy.

Contents:—Starting Up.
Sparking. Brush Troubles.
Characteristics of the Induction Motor. Locating
Faults in Induction Motors. Winding Faults.
Balking of Induction Motors. Mechanical
Troubles. Troubles with Synchronous Motors.
Testing Generators. Testing  Direct-Current

Motors, Alternating Current Generators. Testing
Induction Motors.

‘Two Valuable Helpers

Electrical Contracting

By Louis J. Auerbacher

How to Get the Work and Do It
160 pages illustrated
Price $2.00 postpald

This book starts at the
beginning of the average
contractor’'s troubles — his
shop systems and his esti-
maies.

Mr. Avuerbacher covers
these fully with plenty of
good ideas on the short
cuts, suggestions and econ-
omies which make for a
better busiress and better
profit,

Most electrical contract-
ors do not realize that
their money §s lost because
they lack the right shop
organization and methods
of keeping track of stock,
and the contractor who
familianizes himself with
this book will not only do
belter work, but he will do
it at a greater profit and
his customer will be better
satisfied. A large part of
the book is devoted to wiring systems of all
kinds, forming the most useful wiring handbook
on the market. It shows the latest and best
methods, and, however experienced you may be,
you will find plerity of new ideas in this book, as
well as all of the everyday data to which you
want to refer.

Popular Electricity Book Department

350 N. Clark Street, Chicago, Illinois

biggest asset.

straight to the point.

232 Pages
Pocket Size

This Book Will Enable You to Thoroughly
Understand National Code Rules

Complete knowledge of the National Electrical Code requirements is your

WHAT DOES THE CODE REQUIRE?
fronts the practiCal man every day—you have to be right with the code.

By having this book right on your desk or in your pocket you can find just
what the code prescribes for every job.

the inspectors, insures approval of the job and saves time and money.
The questions carefully indexed are ia plain, simple language and the answers

References are made to the code so that you can show
the inspector and make sure of approval.

Why run the risk of not having your work approved when you can obtain
this valuable information at such a small cost.

Price $1.00 Postpaid

Every contractor, isolated plant manager, progessive electrician and well

That is a question that con-

It prevents mistakes, wrangling with

Flexible Binding
Illustrated

Popular Electricity Book Department

informed salesman will find this book of daily use.

Contents of Sections—Generators— Transformers—Outside Work—Lighting—Signal-
ling Systems —Inside Work—Electrical Railway Systems—Marine Work—Tables—
Rules and Instructions for Resuscitation from Electric Shock.

GET THIS BOOK TODAY—Money refunded if not satisfactory

350 N. Clark St., Chicago, IIl.

For our Mutual Advantage mention I'opular Electricity when writing to Advertisers.
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E g The Electrical

- !
! o Sh8ineer’s Handbogk

—
rom

sUILDING

TRADES

ror

PLUMBERS

AND
FITTERS

Mechanics’: Tables;fbrmulas; measurements; belting; me-
chanical powers; hydromechanics; specific gravity; strength
of materials; shafting; boiler design; care of boilers; power of
boilers; chimneys; exhaust heating; machine design; ‘machine
tools; slide valve; pulleys; horsepower; cylinders and steam
chests; pistons; gearing; dynamos and motors; batteries;
transit surveying; curves; radii and deflections; earthwork;
trackwork; etc. Contains 330 pages and 174 illustrations.

Electrical Engineers’: Tables; chemistry; mechanics;
electricity; electrical units, symbols and quantities; physical
and electrical properties of metals and alloys; wire gauges;
magnetism; dynamos and motors; armature winding; electri-
cal batteries; alternating current apparatus; alternators;
transformers; wattmeters;transmission;electric lamps; wiring;
electric heating and welding; electromagnets; controllers;car
wiring; etc. Contains 414 pages and 238 illustrations.

Chemists’: Definitions and fundamental laws; atomic
weights; pressure; volume and temperature of gases; weights
and measures; specific gravity; hydrochloric-acid, nitric-acid,
and sulphuric-acid solutions; solubilities of chemical com-
pounds; heat measurement; qualitative analysis; special tests
of acids; general table for analysis; classification of rare
metals; the spectroscope; nitrogen; blowpiping; determina-
tion of gold and silver ores; methods of assaying; composition
of alloys; tables; antidotes of poisons, etc. Contains 332
pages and 11 illustrations.

Other Handbooks Now Ready

Automobile Plumbers and Fitters’

Air Brake Poultryman's

Civil Engineer’s Farmers

Steam Engineer’s Textile Worker's

Telegraph and Business Man's
Telephone Engineers' Bookkeeper's

Mariners’ Stenographers and Corres.

Coal Miner's Salesman’s

Concrete Engineer's Advertiser's

Building Trades Window Trimmer's

International Textbook Co.
Box 1102-H, Scranton, Pa.

L

TFor our Mutual Advantage mention Popular

Hand-
books

T ARy

“] HEN the boss asks a puzzling ques-
/ tion—when an unusual piece of

work comes along—THEN it pays
to be able to put your finger on the exact
rule, formula, or bit of wnformation that
holds the key to the situation. For it's
at these critical moments that the boss
finds out who is “onto his job”—who is
in line for promotion.

No books in existence contain as much
information in so small space as these
I1.C.S. Handbooks. One book is devoted
to each trade or profession. They contain
all the rules, formulas, and other data that
you've got to have right off the bat. They
are thoroughly indexed—any desired infor-
mation can be located instantly. They have
been compiled from the “Easy to Learn,
Remember, and Apply Home-Study Courses'™
of the International Correspondence Schools.
Every fact and formula is clearly stated.
They are indispensable helps to quicker
and better work. Bound in silk cloth

they retail regularly for $1.25 each. .'.
- = L[]
Special Off FAs
pecla er A Q®

.

For a limited time we wiil sell S :
these regular $1.25 Handbooks, = ,09\‘ S
durably bound in silk cloth . e Q-% .
in a convenient pocket size, <F fo Q:\‘ .
at a price for each Hand- o Q
book of only— g :

/ *

50 :
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>
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Alternating Currents Simplified
By Elmer E. Burns
A Practical Working Knowledge of Alternating Currents

The purpose of this book is to give the electrical worker a clear
understanding of the action of an alternating current, so as to form
a safe and sure foundation for his work. It is not simply a descrip-
tion of the various types of alternating current machinery, but a
practical explanation of principles in language so clear that the
novice can readily understand and profit thereby. To the advanced
electrician, this work will also prove of value in refreshing his mind
on the fundamental principles of alternating current. Questions
and answers are given at the end of each chapter covering the more
important points to be remembered.

T FET L T ISR L S A
e ——

Contents of Chapters

How Alternating Currents are produced.
What is an Alternating Current.

Magnetic Force of an Alternating Current.
‘What is Self Induction.

‘W hat is Capacity.

Curve Tracing.

Phase and Frequency.

Volts and Amperes in an A. C. Circuit.
Power Factor.

Choking Coils.

' . . i b
200 Pages, 88 Illustrations ’b[/‘(?:-;?s(;;gnfg-‘:.er

PRICE $1.50 POSTPAID . Converters and Rectifiers,
X1V, Transmission of Power—Appendix—Tables and Diagrams.

The Electric Motor

And Its Practical Operation .
By Elmer E. Burns I MOTOR

A book for the practical man who wants to understand motor THE e
operation thoroughly—both direct and alternating current. The s PACHC
fundamental principle of the electric motor and its operation are ST
covered in a very simple and clear manner, without the use of § ser B
unnecessary mathematics. Complete instructions are given for
installing motors of various types, also a chapter on motor troubles
and how to remedy them. Questions and answers at theend of each
chapter make this book particularly well adapted for home study.

ratwold
OPG’_

HURNS

2414

‘Contents of Chapters

How an Electric Current can produce Motion.
The beginning and growth of the Electric Motor.
Power and Efficiency of a Motor.
Counter-Electromotive Force.

How Power is lost in a Motor.

Armatures and Commutators.

Types of Direct Current Motors.

Starting Boxes and their Connections.

Curve Tracing

How to understand Alternating Current Motors
Operation of Alternating Current Motors.

Speed Control on Motors.

Motor Troubles and how to control them.
Selecting and Installing Motors. :
Appendix—Horse Power required to drive various machines. 191 Pages, 78 Illustrations

MONEY REFUNDED ON THESE BOOKS IF NOT SATISFACTORY $1.50 POSTPAID

Popular Electricity Book Dept., 350 N. Clark St., Chicago, Iil.

2 i diof rm S CALATIN X A LT Lot

For our Mutual Advantage mention Popular Eleetricity when writing to Advertisers.
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NOW SENT FREE

This seven-volume set of electrical books—just now offered at a discount of almost 509, —will
i’ be sent, express prepaid, for seven days’ free examination; returnable at our expense, Send no
money—simply fill out the coupon and we will send you the most complete and up-to-the-minate
reference work of its kind ever published. You, whether student, worker or expert, can gain from
these books an intimate knowledge of your work—knowledge which will eventually mean success and
higher pay. The work of thirty-two experts, this library is recognized as a standard reference
work by technical schools, libraries and practical men throughout the country.

The American Technical Society’s Cyclopedia of

APPLIED ELECTRICITY

Contains 3,200 pages; 7x10 inches; 2,600 illustrations, full page plates, diagrams, etc.; hundreds of valuable tables
and formulas; carefully cross-indexed for quick, easy reference. The books are substantially bound in half red
morocco, gold stamped, and are printed in large clear type on special quality paper.

Important Subjects Covered by These Great Books

Theory, Calculation, Design and Construction of Generators and Motors —Electrical Measurements — Electric
Wiring—Electric Welding—Types of Generators and Motors—Management of Generatars and Motors—Stor-

b

age Batteries—Electric. Lighting—Alternating-Current Machinery-—Station Appliances—Power Stations— P 4
Power Transmission — Central Station Engineering — Electric Railways, including Single-Phase — The
Electric_Telegraph — Telephone Equipment, Systems and Operation — Wireless Telegraph and Tele- ’ Fop.
phone—Telautograph, Telegraphone, etc. Eleot,
- ’é 7-18
Get These Books At Almost Half Price e rrs

S,

The complete seven volumes, not a sample volume, will be sent, express prepaid, for seven ’00 me"éﬁ,ﬁg;ﬂ}:
days’ free examination; returnable at our expense if the books do not contain the information ,é of Applied Elec-
yow want. If you keep them, pay $2.00 seven days after receipt and then $2.00 a month wuntil O, tricity for seven
you have paid the special introductory price of $19.80. The regular price of this great '4\ days’ free examina-
Cyclopedia is $35.00. Just fill in and mail the coupon. It won’t cost you a cent to _exam- »
ine the books. We know they’ll be worth many times their cost to you. Mail the "’\ $2.00 2 month until T have
coupon now and you’ll receive your books promptiy. paid $19.80 ; otherwise I will

v i e book
$12.00 Consulting Membership Free "d' e o e er Yot
9,

subject to your order. Title
With every set is included a year's Consulting Membership, regular value P 4
A

tion. I will send $2.00
e‘ within seven days and

9 not to pass until fully paid.
$12.00, entitling you to the free adviee of a staff of Electrical Engineers.
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TURN ABOUT 1S FAIR PLAY, SO THE BOYS

/ \
| G S
-
v

Copyrigitt by Thomas . Ldison

ENTERTAIN MR. EDISON WITH A BAND CONCERT TO

WHICH HE LISTENS ATTENTIVELY

Mr. Edison Entertains the Boys
By WILLIAM H. MEADOWCROFT

Mr. Edison has a liking for boys with a
purpose in life and with character and
training that will fit them to be of benefit
to humanity. He, therefore, rescinded
for this occasion his rules against parties
of visitors, and on a bright day early in
May threw open his laboratory and the
works at West Orange to a party of about
44 Amecrican boys who arc on a trip
around the world.

This tour, which is purcly an educa-
tional one, is being made under the
auspices of the National Youths’ Achieve-
ment Commiftee. The group of boys
who visited the laboratory and works
vanged in age from about thirteen to
20 years, and each one of them has a
record. In order to qualify, each boy

must first pass an cxamination which
includes scholarship, gencral efficiency,
physical fitness, a knowledge of swim-
ming, good moral standing and an
achievement which has aided some one
clse, and last, but not least, an ability
to play a musical instrument.

An 1illustration of the manner in
which the committee selects members of
the band may be cited in the case of its
one New Jersey member, Eric Mackey,
sixteen years old, a son of the superin-
tendent of schools at Trenton. Not all
the members of the band started from
San Francisco, but some were picked up
on the way. When they arrived at Trén-
ton, N. J., young Mackey was picked up
there because he had passed the highest
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of 246 pupils in his grade, was proficient
in athletics and had done one thing of
note, which was to take carc of a blind
man and say nothing to anyone about it.

Among the party is a quartette,
sceveral soloists, a troupe of acrobats and
a few comedians and entertainers. When
they arrive in Europe the organization
will become self-supporting. Band con-
certs will be given, dramatic sketches
presented and other entertainments pro-
vided. After visiting England and the
Continent, thev will take the Suez Canal
trip. They will then visit Africa, Japan,
China, Australia, Honolulu and the
Philippine Islands before returning to
San Francisco, where they will take part
in the work of the National Boys’ City,
which is to be a real live working exhibit
of the Panama-Pacific International Ex-
position in 1915.

On arriving at Orange the boys
assembled in regular formation and
marched to the Edison Laboratory, where
they entered the grounds with the band
playing and their flags flying. There
they were reccived by Mr. Edison and
were photographed with him, after which
they proceeded to give a band concert for
his benefit.

Following this, they were taken in
charge by Miller Reese Hutchison, Mr.
Edison’s chief engincer, who escorted
them through the phonograph works, the
motion picture plant, and also through
the storage battery plant.

Mr. Edison, realizing that healthy,
live-wire boys get a hankering for food
about noontime, had ordered a well-
known caterer in Orange to provide a
special lunch for them, towards which
they were conveyed, a happy, hungry
crowd, in a special trolley car which had
been chartered by Mr. Edison for the
purpose.

After a hearty lunch, they returned in
their special car to the laboratory, and
were treated to a program of talking
“movies,” as well as to a number of
Mr. Edison’s educational motion pic-
tures, all of which were thoroughly en-
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joyed. Another feature of the entertain-
ment was a concert by the new disk
phonograph which was greatly appreci-
ated by this crowd of boy musicians.
Going back into the grounds attchéd to
the laboratory, the boys gave a drill and
another band concert, and were made the
chief feature of a motion picture, which
was preserved as a memento of their visit.

By the time they had participated in all
the exercises and pleasures of a busy day
it was quite late in the afternoon, and
this crowd of remarkable American boys
left the laboratory for New York, checr-
ing enthusiastically for Mr. Edison and
those of his staff who had entertained
them.

Threading a Conduit by Com-
pressed Air
A simple and effective device using air
for threading a cord through conduit in
order to use the cord for pulling in the

CONDUIT THREADER

wires is now on the market. The cord is
fastened to a series of washers loosely
fitting the interior of the pipe. Air at
20 pounds pressure is introduced into
the pipe by a hose into which the cord
passes from a reel near the air tank.
The weight of the hose, tank and air
pump for filling tank, is 40 pounds.

Generator of Forty Thousand
Horsepower

The Commonwealth Edison Company
of Chicago has placed with the General
Flectric Company an order for a 30,000
kilowatt steam turbo-generator to be in-
stalled in the Northwest generating sta-
tion. Expressed in more familiar terms;
the capacity of this world’s largest gen-
erator will be a trifle over 40,000 horse-
power. The weight of the whole unit
will be one miltion pdftinds, and it will be
delivered in about a year.
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Three Show Windows in One

The merchant who complains that he
has too little show window space in which
to display his goods to the public will
find in the accompanying illustration of
the Newman multiple show window a so-
lution of the difficulty.

Three individual compartments each
of a size to fill the window are built one
above the other as indicated. The whole
structure can be raised or lowered slowly
or each compartment may be stopped at
the window for a certain length of time.

The equipment is made to be operated

A TRIPLE DECK SHOW WINDOW

either by an electric motor or by city
water pressure.

A particular advantage which the mul-
tiple window affords is the display of
wares in one copartment while a trim-
mer is arranging a display in ancther.
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Automobile Starter Like a Safe
Combination

Electricity for
the protection
'of your auto-
mobile is the
latest use to
which the
wonderful
“Jurce” 1s put.
It is in the
form of a

THE BUTTONS MUST BE PRESSED IN A CERTAIN
ORDER TO START THE MACHINE

small keyboard with two rows of five
letters each, which when pressed in their
proper order in various combinations of
three or more will complete the circuit
so that the car can be started. Until the
proper three letters have been pressed
in their proper order the circuit is broken
so that the sparking device of the auto-
mobile will not operate. Moreover the
touching of the wrong letter will throw
out of position any of the letters that
have been set in place by accident, ‘so
that the chances of a would-be thief
getting the right combination are one in
30,000. After each trial, the experiment-
er would have to crank the car to find
out whether he had hit upon the right
combination.
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Pumping Water for
Thirsty Soil

In the Garden City
Irrigation Project along
the Arkansas River in
Kansas electricity does
its full share towards
making 10,000 acres of
land productive.

IFor a portion of the
year water from - the
river is used but during
the dry months electric
pumps lift water from
216 wells and discharge it into a concrete
conduit nearly four miles long, part of it
being enclosed but the larger part being
open in the form of a ditch with sloping
sides. The wells are in groups along
both banks of the river and are about
one-fifth of a mile apart. At each group
a single electric driven centrifugal pump
installed in a concrete block house doces
the work, being furnished power from a
high tension transmission line fed from
a power house containing two steam
turbines.

As the conduit passes the pumping sta-
tions it increases in size to accommodate
the added water.

Something of the results of this project
are shown in the picture of a cantaloupe
patch near Deerfield, Kansas

Where Edison Made Light and
Sound March in Step
The good sized tent illustrated in the
annexed photograph was used by Mr.
Lidison in a difficult detail problem in the
development of the kinetophone. The
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illusion of the “talking movies™ involves
a curious psychologic feature. The cye
is slow to grasp and slow to release its
visual impressions, and it is this optical

-

IRRIGATING PROJECT SUPPLIED IN DRY SEASONS BY 2i6 WELLS

inertia that makes the impression of con-
tinuity or blending of the separate views .
of the moving picture. The ear, on the
contrary, i1s exceedingly quick to record
its impressions of sound and to distin- .
guish one impression from another one
that follows quickly and to locate the di-
rection from which every faintest sound
comes.

It is this comparative alertness and
keen discrimination of the ear that makes
it necessary in the kinetophone to have
film and phonograph march so exactly

faak-* o

TENT IN WHICH THE KINETOPHONE WAS
DEVELOPED
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together: voice and action must De
“taken,” and sound and sight must be
reproduced, absolutely simultaneously.
Any bungling here, by the smallest frac-
tion of a second—as by trying to accom-
pany the action of the film by sounds
made by stage hands behind the screen—
destroys the illusion, and it has been on
this feature of the problem that Mr.
Edison’s inventive effort has been mainly
employed

IIe had to develope a sound recorder
so delicate that it would catch the faintest
sound waves at a distance of 40 feet—
a device practically as sensitive to sound
waves as the film is to light waves—and
then connect this recorder with the film
camera so that the two would stay in
step.

In the development of a sound recorder
so acutely sensitive the apparatus must be
vigilantly protected from extraneous
sounds and echoes, just as the sensitive
hlm must be protected from light leaking
into the camera, and it was in order to
avoid reflection from walls and ceiling
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that Mr. Edison conducted his experi-
ments in this tent, pitched in the yard
at his factory.

Manxman’s Electric Railway

The Isle of Man, although a small and
somewhat out-of-the-way island in the
Irish Sea, possesses a very well equipped
and interesting electric railway. The
railway connects the capital, Douglas,
with the several small citics on the is-
land and in doing this crosses over the
rugged interior.

A trip over this electric railway linc
furnishes the traveler with some of the
most spectacular scenery in the world;
while the mountains are not high, the
cliffs and gorges are in places almost
appalling; many difficult engineering
problems had to be solved in building this
railroad.

The illustration below shows a bridge
with a car on it, the photograph being
taken from a point on the east coast of
the island.

PICTURESQUE RAILWAY IN THE ISLE OF MAN '
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Electricity Supply for
Small Communities

The increasing
mand by small commu-
nitics, farmers, etc., for
electricity supply where
it would not pay to build
a generating station has
resulted in the develop-
ment of weatherproof
sub-stations as shown in
the accompanying illus-
tration. This type of
station takes current di-
rectly from a high ten-
sion transmission system
such as is cotumnon in this
country and transforms
the current from the
high pressure of 22,000
or 33,000 volts to a lower
voltage. In some cases a
distribution voltage of
2,200 1s used to cover a
radius of two or three |

de-
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miles and at various ===
points the voltage is
again stepped down to
100 or 200 by means of small trans-
formers.

When the load is close to the sub-
station the voltage is stepped directly to
110 or 220 for use in running motors,
and supplying lamps. This particular
station has a capacity of 300 kilowatts or
400 horsepower and takes current di-
rectly from a 33,000 volt system. The
outdoor sub-station has a low cost, does
not require regular attention and enables
current to be sold at a profit to small con-
sumers in rural districts.

Shielding Off Lightning
It is reported that an official inquiry
recently made in Germany concerning
the effect of telephone wires on atmos-
pheric electricity showed that a network
of such wires extending over a town
tended to diminish the danger from light-

A WEATHERPROOF SUB-STATION
COMMUNITIES ARE SUPPLIED WITH ELECTRIC POWER

WWHEREBY FARMERS AND SMALL

ning  during thunderstorms. Reports
were compared from 900 towns, of
which 360 possessed telephone systems,
and the conclusion drawn was that a net-
work of wires lessens the danger in the
ratio of 1 to 4.6.

Uncle Sam'’s Storehouse of Elec-
trical Knowledge

The” United States government bids
fair, in time, to possess one of the great-
est collections in the world of literature
relating to electrical subjects. Mr. Her-
bert Putnam, the Librarian of Congress,
says that at the present time no claim
is made that Uncle Sam has gathered
together mare lore on the subject than
is contained in some of the most notable
private collections.  Tndeed. it is ad-
mitted that the technical libraries in the
possession of some of the clectrical so-
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cieties with headquarters in New York
may surpass the government showing
but it is predicted that this is only a
temporary condition,

The great advantage possessed by the
clectrical divisions of the Library of
Congress is that this [Federal institution,
through having as its adjunct the United
States Copyright Office, automatically
comes into possession of every new hook
on an electrical subject that is copy-
righted in America. Under the law two
copies of each copyrighted work must be
deposited with the Register of Copy-
rights (a subordinate of the Librarian of
Congress) and one copy of each work
thus depesited, if it proves to have any
permanent value, is immediately placed
in the regular electrical collection. Ry
this same process the library secures, as
issued, copies of all the leading periodi-
cals devoted to electricity in any of its
branches and at the close of each year or
upon the conclusion of a volume the ac-
cumulated issues of each of these
trade or scientific journals are bound
and become available for reference.

Two divisions or classes in the library,
devoted specially to electrical subjects,
embrace most of the literature in this
sphere.  The Division of Electric Ap-
paratus and Instruments has at the pres-
ent time something more than 800
books whereas more than 2400 volumes
have places in the Division of Iilectrical
Engineering. In addition, there are a
number of works on electrochemistry,
electrolysis, clectrolytes, etc., so that all
told the number of books on electrical
topics is considerably in excess of 3500
volumes,

The Library of Congress is not a cir-
culating library in the ordinary accept-
ance of the term but the public is free to
make use of all the collections for ref-
erence work and students who come to
Washington to have the advantages of
the library are afforded all the facilities
of an admirably arranged reading room.
It is also possible in many instances for
engineers, inveutors and other persons
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who are seriously engaged in electrical
work to make arrangements whereby
any of the volumes in tlie Library ot
Congress which thev may desire to con-
sult can be placed at their disposal
through the temporary transfer of the
books from the \Washington institution to
a local library in their home city,

Stamp Cancelling and Fcstmarking
Machine

One of the most econymical of the
time and labor saving devices which are
being introduced by the United States
Post Office Department in the post offices
of all the larger American cities is the
electrically operated machine whichy me-
chanically cancels the stamps and im-
prints postmarks on letters. The ma-

chine, operated by ordinary service cur-
rent, is capable of performing the double
operation of canceling and postmarking

CANCELLING
STAMPS

at a speed of 050 letters per minute. In-
asmuch as the average speed of exper-
ienced workers in hand stamping is 90
letters per minute it may be appreciated
that this machine does the work of seven
men. In addition it mechanically counts
the enevlopes that pass through it. The
United States government does not buy
these machines outright but merely
leases them from the inventor and man-
ufacturer. )



Mr. Edison at His Everyday Tasks

By FRITZ G. MARSTELLER

In venturing to write a few words
about Mr. Edison’s personality, I do so
entirely in the spirit of an impartial
observer who had at one timz the oppor-
tunity to observe the characteristics of
the great inventor and who learned to
admire him greatly. I shall attempt no
character sketch, knowing well that great
men arc considered from many points
of view and to strike the keynote of
general harmony is often quite impos-
sible.  Still, some incidents recur to me
of little everyday happenings at the
great laboratories of Mr. Edison, in
which he figured, that will be interesting
to a great many.

The faculties of concentration and
persistence are probably the fundamental
tools of his brilliant success and his
conquests upon the lonesome isle of in-
dividuality. I can remember well the
following incident: I was doing night
work in the electric testing department.
and all through the early part of the
night T heard repetitions of a particular
opera, reproduced by a phonograph in
the room adjoining. It was frequently
exceedingly monotonous to hear the same
song—excellent as it was—over and over
again for hours and hours. We, of
course, knew well that Edison’s “bull-
dog” persistency was at work there, try-
ing to search for and remedy. the seat
of some little fault or mechanical defect
his critical ear discovered. Suddenly it
stopped! This event conveyed to us
about the same psychological sensation
as when, out of the depth of silence itself.
there unexpectedly comes forth the burst-
ing sound of a violent explosion.

Shortly after we had recuperated from
the shock, Edison himself appeared at
our door and asked in his good-natured
way: “Say, Doys, what time 1s it anv-
how ?”

“Half-past two!” we responded simul-
taneously.

“Halh! HahX he laughed most
heartily, “I thought it was about eleven!”

By this time 1 do not remember ex-
actly whether the old gentleman went
back to work or not; presuming how-
ever my memory is not deceiving me, 1
believe he decided that morning -that it
might perhaps be more advantageous
to put off the endurance race between
his personal “stick-to-it” and the mechan-
ical perversity of the phonograph. How-
ever, we knew that in a few hours the
show would begin all over again until
Edison had either remedied the fault he
was after or had at least made a con-
siderable step in its improvement.

He can keep this up for days and
davs, weeks and weeks—in fact for
months and months! In view of all this,
it may seem very strange indeed, when
one stops to consider the fact that FEdi-
son rarely if ever takes physical ex-
ercises of any kind. It certainly is most
phenomenal.

I have never seen him walk more than
was absolutely necessary, and this only
within- his spacious laboratory. Even
to his residence, not more than ten
minutes’ walk from the laboratory, he
is invariably friven in an electric vehicle
equipped with his batteries.

It is not unusual to see meals brought
in a basket from the house to his work-
ing place and he can satisfy his modest
appetite either in the big library or
sometimes within the very imbroglio of
his phonograph testing rooms.

I.ike most men, Edison has peculiari-
ties of his own. So, for instance, that
unfortunate person being an innocent
devotee of the fair “Goddess Cigarette”
within the venerable halls of Edison’s
omnipotence most assuredly has not
much chance of winning “the old
man’s” favor. In all probability, after
having received from him a kindly hint
to “cut it out,” and having failed to

260




POPULAR ELECTRICITY

observe the same, somebody—anybody—
might suddenly experience the discom-
fort of being confronted with the prob-
lem of looking for another guarantee of
three square meals a day. Yet Edison
has apparently no general objection to
one's smoking a cigar or pipe, or chew-
ing a good brand of tobacco.

Tt does not require any effort at all on
my part to recollect the following little
anccdote. It was during the latter part
of a mid-winter’s afternoon as I was sit-
ting at my desk in the laboratory. It
was about the time when one is in doubt
as to whether it would he more economi-
cal to turn the light on or wait a little
while. At any rate, while immersed in
this sort of mental speculation. I was
called back from the land of empty
thoughts by seeing the approaching sil-
houette of the master. In the per-
versity of human nature, [ quickly re-

sumed the attitude of the diligent
worker.
“What 1s the matter with you, are

vou going to smoke that stuff too?” he
shouted at me in a voice that, at least,
was determined.  While T was still
wondering what he was talking about,
he came toward me and suddenly fell
into a fit of most youthful laughter.
After having enjoved himself thorough-
ly, he turned around ancd said with a
smile, not of the sardonic kind, “Never
mind. That pencil you have in your
mouth there, looked to me like a cigar-
ette!”

Edison was a great frequenter of the
clectrical testing department, which was
quite natural. The storage battery, his
voungest pet, needed the constant care
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and supervision of its creator. Now
and then he would sit down and repre-
sent some of his suggestions, as they
were formed in his resourceful Dbrain,
by hasty sketches upon the sheets of
some pad lying around.  Often he would.
make a skilful combination of desired
lines on one sheet, without turning it
over, throw it on the foor and keep this
up until the sheets all around would im-
press me like the dead and wounded of a
great battle. I often wondered why le
did not turn each sheet over hefora
using the next one and the only ex-
planation I can make is that he saved
perhaps a trifle more time, which is so
mvaluable to him.

Edison hates all ostentatious displav
and mere showing off. Among older
members of the laboratory an incident
representative of his propensity in this
respect, 18 well known. A young man of
the lahoratory’s office appeared one day
with an extremely red necltie.

“Where in the world did you get that
tie from?”" Edison inquired. without any
desire to be inquisitive about this detail.
Before the speechiless man of the office
force could think of something to say,
his master tapped him slightly upon the
shoulder and spoke in selemn voice:
“Tror goodness’ sake, here is a quarter;
go ahead and buy another kind of a tie!”

The more we reflect upon these few
little narratives, typical as they are,
humorous as they may be, yet, leaving
all other considerations aside, the more
they show wus that a man like Edi-
son, with all his greatness and his spec-
tacular triumphs, 1s after all very human
indeed.
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Unique Telephone
Advertising

An illuminated toll
map of the five New
England states, repre-
senting the territory
covered by the New
England Telephone &
Telegraph Company,
has recently been placed
in the window of the
Tremont Street, Boston,
office of the company,
to instruct the public in

the value of using the E e Sorvor =
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telephone toll lines for
inter-city  communica-
tions and quick service.
This map shows all the
New England states and
cities and towns having
telephone exchanges and
toll line connections and
graphically  illustrates
the low cost of telephon-
ing. The map is six fect square, made
of five ply soft pine stock.

Distributed throughout the New Eng-
land states are numerous small electric
lights, each representing a city or town
connected by the New England Com-
pany’s system.

The mechanism of the map is so ar-
ranged that any one of 20 or more large
toll points can be made the “key city.”
The lamp representing the “key city” or
point of display is red and remains per-
manently lighted, the other 109 lamps
on the map being lighted in sequence and
the toll rate between the two illuminated
points appearing in a space at the right
of the map on an apparatus working on
the principle of a cyclometer. On this
particular map Boston is the fixed point
or key city, but Worcester, for example,
could have a similar map on display, with
that city as the fixed starting point or
key city.

The rates on the indicator are dis-
played on a four inch ribbon of blue silk
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WATCH THE LICGHTS

THEY REPRESENT ONLY A FEW OF THE 70000 PLACES
CONNECTED BY LINES OF THE BELL SYSTEM. AND HAVE BEEN
SELECTED TO ILLUSTRATE THELOW-COST OF TOLL SERVICE.

AN ILLUMINATED TOLL MAP

taffeta, 23334 inches in length and ex-
tended over six rollers or drums in or-
der properly to stow its length away
within the height of the map. The rates
are marked upon this ribbon with a white
elastic paint.

The operating mechanism is compara-
tively simple. A small motor, approxi-
mately 334 inches in diameter, is operated
from a 48 wvolt battery current trans-
mitted over underground circuits from
the nearest central telephone exchange
office.  This motor is connected by means
of worm and bevel gears to a large cam,
which in turn is connected with one of
the six drums referred to above in such
a manner that every 7% seconds this
drum is rotated sufficiently to bring a
new ratc opposite the opening provided
for display. During its rotation this
drum closes an electrical contact, which
in turn operates a sign flasher, lighting
a lamp representing the toll point corre-
sponding to the rate shown upon the
ribbon.

-
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Electricity and High Explosives

2\ number of agencies which are in-
terested in various phases of world prog-
ress are becoming very much concerned
over the subject of electricity and high
cxplosives. The increasing use of both
these forces—often in close proximity-—
in the arts and industries is the
cause of the present organized effort
to determine the relation of electricity
to high explosives; the dangers in-
curred ; the preventatives, etc.

Several branches of the national gov-
crnment are conducting investigations
—for instance, the investigation by the
Department of the Interior of the danger
of using electricity in the vicinity of ex-
plosives—and they have enlisted for this
research work the services of Dr. Charles
2. Munroe, one of the greatest experts in
the world on the subject of high ex-
plosives.

The railroads of the country are also
making a very exhaustive investigation
by means of a special bureau in New
York City over which Col. Dunn, an-
other expert, presides. The subject is
one of increasing ilmportance to trans-
portation lines owing to the tendency to
clectrify our railroad svstems.

Bureau of Mines and its Electrical
Investigations

The electrical section of the United
States Government Bureau of Mines has
as its object the investigation of all the
conditions under which electricity is
used underground, in order that assist-
ance may be rendered to all who use or
manufacture electrical mining equipment.
It is the aim to attempt to discover the
causes of accidents from the use of elec-
tricity in mines and to suggest means for
the prevention of such accidents; to
make tests of the safety of electrical
cquipment under conditions most con-
ducive to disaster, etc. Although the
primary function of the hureau is to in-
vestigate and test rather than to develop
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PROF. CHARLES E. MUNROE, EXPERT ON HIGH
EXPLOSIVES, MAKING ELECTRICAL TESTS
ON DYNAMITE

new mventions in this field, facts are
frequently brought out that are proving
of the greatest assistance to those who
are engaged in designing this class of
electrical ejquipuient. Motor tests, lamp
tests and tests of insulation are a few of
the present activities.

A MOTCR UNDER TEST TO DETERMINE THE LIA-
BILITY OF ITS IGNITING EXPLOSIVE GASES
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Telephone Carried by the Dumb-

waiter

The manner in
which a single tele-
phone is made to
take the place of
extension tele-
phones is here
shown. The instru-
mernt is installed
upon the lift of the
dumb-waiter and a
sufficiently long and
flexible connection
is spliced into the
telephone  circuit.
All that is then
necessary in order

TELEFHONE IN DUMB- to answer the tele-

RIS phone from any

floor is to pull the rope of the dumb-
waiter.

Economy of Electric Ironing Ma-
chines

While at first glance the use of an elec-
trically heated ironing machine in the
home may appear to be expensive, the
example of the great popularity of the
ordinary electric flatiron and its superior-
ity in every way over the old iron heated
over a fire, teaches us not to be too hasty
in coming to conclusions. The expernse
of operating the electric flatiron is from
five to six cents an hour depending up-
on the rate charged for current; and at
this cost no one who has used the electric
iron will go hack to the old kind.

If the electric hand iron has so strong-
ly established itself what chance is there
for the electric ironing machine to do
likewise? Let us see, taking as an ex-
ample a 37 inch machine now on the
market, consuming 3,000 watts per hour,
or six times as much as the electric hand
iron. Tt will not take more per ironing,
as the ironer would do the work in one
sixth the time requiréd to do the same
voork by hand and the time is by far the
most important element to be considered.

POPULAR ELECTRICITY MAGAZINE

In most localities the laundresses re-
ceive about $0.15 an hour for this work.
No housewife would care to value her
time at less than this, so that the saving
on each week would be approximately
$1.00 for an ordinary household. In

IRONING MACHINE WHICH POSSESSES ADVAN.
TAGES FOR HOME USE

many households the ironing is a much
larger one with a consequent greater sav-
ing. The other advantage is that by rea-
son of the greater pressure employed by
the ironing machine, a more beautiful
and even finish is obtained, and on ac-
count of the large volume of metal in the
ironing shoe, the chance of overheating
is reduced to a minimum.

Opening a Door Over 2,600 Miles
of Wires

Pressing a hutton on one side of the
world to start a celebration on the oth-
er side is nearly always a formality in
which the imagination forms the link
between the two objects. At the proper
moment Queen Mary of England, sitting
in a room of Buckingham Palace in the
city of London, will touch an electric but-
ton that will actually swing open the front
doors of a new sanitarium in Toronto,
Canada, 2,000 miles distant. Arrange-
ments have been completed to that effect,

L {
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and it will require not less than fifteen
wire connection, including the trans-At-
lantic cable, the telegraph systems in the
Old Country, and the many relays De-
tween Halifax and Toronto. The for-
malities at the hospital will start at 11
o’clock in the morning, which will be

4:30 p. m. in London,

Combined Street Light
and Indicator

A new device for the
lighting and indicating
of streets in large and
small tracts of land has
been presented by a
home building company
operating a short dis-
tance north of Los An-
geles.  In addition to
having the effect of lighting and indi-
cating the street, this monument takes the
place of a tract marker. During the
daylight hours the names of the streets
are plainly visible, while at night the
light from the incandescent lamp, which
is placed inside the cap of the marker,
shines through the transparent glass of
which the letters of the street names are
made. In addition to this the frosted
glass globe, which is located on top of
the cement cap and which contains a 40
candlepower lamp, acts as a street light.

Microphone Detective

In France there is employed an appli-
cation of the microphone to detect fire
damp in mines. This is its principle: If
sound waves from two pipes of equal
pitch impinge on microphones connected
in series with a telephone, a clear note is
heard; but if one of the pipes emits a
slightly different note, heats will be heard
in the telephone. Tlere is the applica-
tion: One pipe is placed in the mine, the
other above ground, and they are blown
simultaneously. Tf the air in the mine is
charged with fire damp, it will produce a
different note from that produced by

265

clear air, owing to the difference of
density, and in consequence, a series of
beats in the telephone gives warning of
the presence of fire damp.

Electric Time Signals
Some time ago the Harvard Observa-
tory put into operation a most interest-

ing method of giving time signals by elec-
tric flashes. By a relay connected
directly with the great observatory
clock, momentary interruptions are made
every two seconds in a bank of electric
lights, with a pause at the end of each
minute and a longer interval at the end
of each five minutes, during which time
the lights burn steadily. In other words,
the time signals formerly given by beats
are repeated by electric lights. The
flashes are visible for a distance of ten
miles, or five times as far as the time call
could be seen by the naked eye.
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A ““FAST PLANT” ON THE GREAT LAKES TRANSFERRING IRON ORE

Ore Unloaders on the Great Lakes

It is significant of the tendencies of
the times that electricity is rapidly super-
seding all other forms of motive power
for the operation of the remarkable ma-
chines which mechanically unload the
great freight steamers employed for the
transportation of iron ore on the Great
Lakes. There are three standard types
of ore unloading apparatus. The first
1s the “bridge tramway” type of hoist-
ing and conveying apparatus. The sec-
ond is an improvement on this known
as the “fast plant” or direct unloader.
The third is the automatic unloader. All
three make use of clam-shell or grab
buckets which scoop up the ore mechan-
ically and these machines are so arranged
that the ore lifted in buckets from the
hold of the ship may be conveyed at will
and dumped automatically either on a
stock pile, in a storage bin, or on the
cars which are waiting on railroad tracks
beneath the ore unloaders and which con-
vey this raw material direct to the blast
furnaces.

The operator of the unloader, con-
troller in hand, is so located that he can

see at all times every movement of the
ore bucket under his control. Dy means
of these electrical marvels a 10,000 ton
ship may be unloaded in less than one
working day.

Forest Rangers and Their Odd

Observatories
Electric power transmission line
towers have been “discovered” by
the Forest Service rangers as look-

out stations. Whether the rangers are
trespassing by climbing the towers
or whether the towers themselves
are trespassing by being on gov-
ernment land has not yet been deter-
mined.

In the wvast territory comprising the
far western national forests, where the
fire lookout towers erected by the Ser-
vice are few and far between the power
line masts are used regularly by rangers
on fire patrol duty. In lightly timbered

.districts these towers in many cases fur-

nish almost the only point of vantage for
a lookout.

With the harnessing of the mountain
stream to the turbine a network of these
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[
FOREST RANGERS ON THEIR LATEST TYPE
LOOK-OUT TOWER

OF

lines is gradually being woven over the
public domain. In the picture is shown
a part of the power line which carries
22,000 volts across a corner of the Pres-
cott National IForest in Arizona.

Magnetic Separator

The magnetic separator is the latest
method of picking iron objects out of
materials which have to be finely ground,
in which case iron bolts, nuts, nails, etc.
would damage the apparatus. The
material is carried on an endless belt De-
neath a set of powerful electro-magnets.
The poles of the magnets pick up the
iron objects and hold them to the slatted
belt which travels under the pole faces
at right angles to the main belt. As the
slatted belt travels to the left the nails,
ete. clinging to it are carried out from the
influence of the magnets and drop mto a
chute.
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Pierre Loti on Sign Lighting

One of the most distinguished writers
the Old World, I'ierre Loti, has just
corded in the Century, as did Arnold

Bdnnett in /Harper's, his night impres-
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ns of New York and in both instances
is upon “sign lighting” that emphasis
laid.

“L'ar, near and everywhere, words and
itences are written over the city in

oileat letters of fire, last for an instant,

di

sappear, and then reappear. Figures

gambol and gesticulate, among which [
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ready have some old acquaintances, as,
r example, the goblin who brandishes
s colossal tooth-brushes. Seen
m here the city looks infinitely large;
far as the eve can reach, electricity
ices zig-zags, palpitates, winks, dazzles,
1d finally, toward the horizon, merges in
diffused glow as of the aurora borealis.
ever before has New York seemed to
e so unmistakably the capital of mod-
nism ; viewed at aight from a height
e this she fascinates and frightens.”

MAGNETIC SEPARATOR
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ELECTRIC TOWBOATS IN THE CANALS OF FRANCE

Electric towboats of the type shown in this picture have just been put into use on
one of the canals in France and arc working very well. Current is taken into the
boat by a double trolley running upon the two 500 volt overhead wires. The canal
boat is of the kind which runs by hauling upon a chain which is laid along the bottom
of the canal, and in the middle of the boat is installed the motor driven mechanism
consisting of a set of two drums each, operated by a 50 horse power electric motor.
There are also used two motors of the same size for running the screw propellors with
which the boat is also fitted. The boat can be run in either direction without any
change, as 1t is built alikc on both ends. .

Effective Advertising Display

An ingenious motor driven advertising
display is shown in the accompanying
photograph taken in the yard of a large
typewriter factory. The company made
use of the top of a fire pump house hy
building a glass enclosure with a pitched
roof to house a model of one of its stand-
ard machines. By means of a 14, horse-
power motor in the pump house the
wooden model is rotated during the day
and evening at a speed of six revolutions
per minute.

This unique typewriter exhibit stands
within a few feet of the street and is a
constant topic of conversation among
passersby. REVOLVING TYPEWRITER DISPLAY
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Testing Mine Gas Ignition

The United States Burcau of Mines
has had experts at work studying the igni-
tion of mine gases by the filaments of
electric lamps, and in these investigations
extremely original apparatus here shown
was made and employed to bring about
certain desired conditions.

A gas-tight box, or “gallery,” as it was
called, was made for containing the gas-
cous mixture (air and gas) and inside
this the lamps in the proper apparatus
were tested. The most explosive mix-
ture of natural gas and air known, namely,
8.6 per cent of the first and 91.4 per cent
of the second, was used in all the tests.

One illustration shows a miniature
lamp in a holder within the gallery ready
to receive the breaking test, administered
by a blow of the hammer upon the end of
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od communicating with the interior,
blow affecting opposite sides of the

bulb.

I

n the smash test the bulb was held

rigidly in such a way that it could be

str

ick squarely by a sliding rod.

n the tip breaking test the lamp was

firmly held in the helder, while an arm
magnetically controlled and actuated by
a spring swept across the tip of the hulb,
breaking it off clean and allowing the ex-
plasive mixture to enter.
In the puncture test the lamp bulb was
d suspended between two pointed rods
fitted into small indentations made in the
bulb Dy a Dblowpipe flame. One of the
rofls was movable. Upon closing a switch
the spring actuated arm swept around
anld struck the movable rod a blow suffi-
ci#nt to punch a small hole in the glass
])U!llb.

—
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() HOLDER USED IN SMASH TESTS.
(2) TIP BREAKING TEST. (3) TESTING
GALLERY SHOWING MINIATURE LAMP IN
POSITION FOR BREAKING.

USED «N PUNCTURE TESTS.

(4) HOLDER
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The Painter

Quite a good many years ago a group
of young Irish and Scotch boys were in
the habit of playing tag under the sur-
face of the shallow waters of the Firth
of Forth near Edinburgh. They fitted
themselves with belts to which they at-
tached iron weights and then, slipping
beneath the surface of the cool sea, for
45 seconds they were in a new world of
absolute quiet, of wonderful color and
dimly seen distances. With graceful,
undulating strides they pursued one an-
other until their bursting lungs com-
pelled them to release the weights and
come to the surface. It wasa dangerous,
foolhardy game, particularly in the case
of one fat boy whose buoyancy required
him to use double weights and whose
short windedness more than once over-
came him so that he had to be dragged
to the surface by the other hoys with his
lungs half full of water.

This game went on during three sum-
mers and, as a consequence, years after,
there was given to the world a, new art—
no less bold in its conception than color-
ing pictures in the shallow depths of the
sea. One of the boys was Zarh H.
’ritchard whose exquisite paintings of
the submarine fairylands that exist
under the Californian and Tahitian
waters are now much in demand.

Young Pritchard, after the diving per-
formances alluded to, became a painter,
following the somewhat novel method of
doing his work upon leather. For some
years he prospered in England, his deco-
rative work in particular being purchased
by members of the royal family and
other prominent and wealthy people of
his country. But he never forgot the
utter strangeness, the peacefulness, of
the scenes which were presented to him
during the times which he passed under
the waters of the sea. Eventually he
painted, from memory, some of the
things he had seen. Upon showing these
pictures in England they were laughed at,
even called fakes. ‘“‘He or anyone else

of the Deeps

never saw anything like that” was the
general opinion.

Ten years ago he came to California,
and among the friends he made was one
to whom he dared to show those first sub-
marine pictures. Robert Cameron Rogers,
who had left Buffalo to live in Santa
Barbara, greeted them with enthusiasm
and the painrer was assured that here was
a new art which Americans would accept.
He was told later, by Paul Elder of San
Francisco, “Go down and paint while
you are actually under the water. This
idea is immense in its possibilittes—these
pictures are different from any others in
the world.”

From that tinte on the artist had but
one thought—to paint at the hottom of
the sea. He went out in boats over
those wonderful marine growths which
exist in the waters about Santa Cruz, the
sister island of Santa Catalina. Then he
spent seven months in the islands Tahiti
and Eimeo in the South Seas. After
endless experiments he used water color
paper soaked in cocoanut oil and stretclied
on a plate of glass with surgeon’s tape.
Certain oil calor pencils also would per-
mit of use under water. Ilis boyhood
diving enabled him to hold his breath for
45 seconds in some 20 feet of water. He
went down many times to sketch any
scene in full color which he afterwards
painted. But the limits of lung power
were against him. The incessant re-
turning to the surface to breathe was an
exasperating interruption of fascinating
work in the rendering of the wonderful
coral structures existing beneath the sur-
face. At last he obtained a diving suit
and went down for the first time into the
warm, marvelously clear waters, to ‘be
free to remain below for long periods,
gazing at, studying, drawing and coloring
the enchanting landscapes stretching
away into the blue depths of the ultimate
haze that surrounded him. There were
mountains and between them silent rivers
and lakes formed by the white coral
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AFTER. MANY DISCOURAGEMENTS IT COMES AT LAST TO THE REMAINS OF AN ANCIENT CITY
FAR DOWN BENEATH THE GREEN WATERS
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sands. In the depths were seen gliding
forms, shining dimly, the great fish as
phantoms. In parts of the lagoons a
fairyland presented itself, of growing
corals inhabitated by brilliantly colored
fish disporting themselves in the clearly
lit shallow waters.

“[ere,” said Mr. Pritchard, “I was
able to obtain a perspective totally differ-
ent from that seen through the glass
hottoms of the boats sometimes used to
look upon these scenes. That is like
looking down upon a landscape from a
balloon. Now I was down in the depths
and could look up as well as outward,
getting a far better impression of heights
and masses, lights and shadows.” Re-
member always that those mountains and
rivers, those forests and lakes, those
jagged precipices and unfathomable
depths shown in the pictures are mini-
ature scenes in reality. Wearing a
diving suit one is able to enjoy being in
the depths of from 30 to 40 feet and in
clearest water his range of vision ex-
tends to no further than 300 feet. Under
the surface all sense of proportion is lost.
There are no trees, houses or any
creatures which would enable us to gauge
the size of the amazing formations.
Things near one become gigantic and
distances of scores of yards Decome
scores of miles.”

“And over all reigns absolute silence
—absolute calm. It is this strangeness,
this loneliness that fascinates me, and it
is this element above all others that I
think is found in my pictures.

“But I haven't yet attained the most
interesting effects in my work. Wait
until I have carried out the plan of an
electrical engineer to illuminate these
fairylands with electric light. We are
now working on this scheme. The idea
is simple enough, for electric lights have
been used beneath the surface by divers.
But imagine if you will what an im-
mensely greater latitude will be given in
making my pictures with a powerful sub-
marine lamp suspended over my head.
The light coming down from the sur-
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face is cold—its rays perpendicular to
the landscape before me. Now with my
electric light I shall have a sun of my
own—it will give me warmer light fall-
ing as at dawn or sunset on those peaks
and mountain sides making them glow
and throwing shadows and highlights at
points where there was only vagueness
before.”

This brief outline of the achievements
of the submarine painter hardly gives one
an idea of the absorbing interest of work
of which John Burroughs said “we see
here for the first time the lands from
which all life has come.” The painter
delights in telling of the ancestors of the
birds of the air, the fish and what he
hopes to do in the future to enable us to
understand their lives, ILead him on in
conversation and perhaps he will tell you
of a wild, half formulated scheme which
was unfolded to him by a Norwegian,
and which his adventurous spirit may
sometime lead him actually to attempt.
This scheme is none othei than to try to
find physical evidence—relics even—of
the lost Atlantis. There is no absolute
proof that a great continent—Atlantis—
existed where is now the bottom of thé
Atlantic Ocean. But there are many
existing facts, such as similarity in the
elements of language, folklore, legends,
etc., of races living on the two sides of
the Atlantic; certain geological proofs,
etc., which lead the scientist to believe
that such a great continent existed in the
past ages before it was submerged, and
that a great civilization went down with
it. Of this lost people, they say, there
are some remnants left—the Irish, a na-
tion of unknown origin; certain peoples
on the west coasts of Spain, Portugal,
France and Africa on the one side and on
the other the descendants of the ancient
Incas of South America—all of them
with this thread of similarity running
through ther languages and legends and
their arts.

Now the scherne of the Norwegian in
which he wishes the deep sea painter to
participate, contemplates the building of
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a modern submarine fitted with the latest
electrical equipment—with underwater
searchlights, outlet tubes for sending out
divers supplied with oxygen from with-
in the boat and any other ingeniously con-
trived paraphernalia which would aid in
the work. This submarine is then to ex-
plore in likely places at moderate depths
and try to discover traces of the lost
people—perhaps submerged cities.

The idea is almost phantastic but who
knows but that some day it will be tried.
Imagination permits us to see this sub-
marine monster, with its huge electric
eye, prowling about in the depths.  After
many discouragements it comes at last to
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the remains of an ancient rity down, far
down beneath the green waters. With a
shiver in the dread loneliness and dark-
ness the diver-painter emerges from the
pneumatic tube and with his electric
searchlight gropes about among the
ruins. At last, sitting down under a
portico of pre-Inca times, he sketches
what he sees of this city of Atlantis with
its turrets and bhattlements, its palaces
and slime covered walls which—but let
us tell no more, awaiting some remark-
able development that may give us the
perfect, deep-seca going electric craft
which will in safety take us down to the
lands of perfect peace.
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DUTCH LABNORERS UNLOADING PEAT

Converting Peat Into Electricitv

A number of the leading Eutropean
nations are now expending considerable
sums of money in experiments designed
to discover a way in which the peat
moors or peat bogs on the Continent may
be converted into electricity. Peat, which
has been denominated the “poor man's
coal,”” does not permit of heavy shipping
expense or freight charges, so that it is
desirable that some means be found to
utilize it at or near the place of produc-

tion. The tests thus far made prove that
it is practicable in every way to derive
electricity from peat fuel on an economi-
cal basis and arrangements are com-
pleted for supplying electricity from
such source to a number of German and
Dutch cities and towns. Incidentally, it
has been disclosed that valuable by-prod-
ucts may be derived. Indeed it is ex-
pected that the fertilizer, tar and other
bv-products will pay all expenses of
operating a plant for generating eiectric-
ity from peat,
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The Queerest Railroad in the
World to Electrify

A single rail, hung at a height of ahout
four feet, and the engine and train split
in the middle and hung on each side of
the rail!

That’s the kind of a railroad Ireland
is to electrify if present plans are carried
out.

Down in the Southwest of
Ireland is the fair citv of L.is-
towel in the famous County
Kerry. Here is the location of
the Lartigue Railway, in a re-
gion especially frequented by
tourists and society people. It

IN LOADING CATTLE CARE MUST BE TAKEN
TO DISTRIBUTE THE WEIGHT EVENLY ON
THE TwO SIDES OF THE CAR

is owing to the fact of electricity’s
cleanliness and up-to-dateness that the
present improvements are wanted.
LListowel is one terminus of the Lar-
tigue, the world's queerest railroad.
Down at- Ballybunion, County Kerry,
on the seacoast at the mouth of the
Shannon, and a famous watering place
for Irish society, is the other terminus.
The towns are ten miles apart.

Owing to Kerry being such a haven
for tourists and Ballybunion being a
resort for the minions of society, there
was devised by a genius for such things
the Tartigue railroad. “If,” insisted he,
“we can contrive the oddest railroad im-
aginable, we shall find all the tourists
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and society folk wild to ride down to
Ballybunion on our line.”

The idea seeped in so thoroughly that
by February, 1888, there had been set up
the Lartigue railroad and hookings for
passage were one constant succession.
To be dragged up to L.istowel and back
astride of a steel rail was the funniest
thing you cculd do.

A MINIATURE LIFT
BRIDGE

They didn’t have to hunt for the fun

either. In order to ride comfortably or
safely, the weight in the cars had to be
as evenly balanced as possible, exactly
the contingency that has to be considered
in fitting out a train of pack mules with
panniers.

A fat woman and a lean lover would
find themselves comfortably stowed away
perhaps in the same compartment, but
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fwo fat lovers were likely to be separated.
Many are the quarrels that the guards
have had to meet when they have tried
to “balance” their load of passengers.

Indeed, to “sort out” a group of
tourists for the Lartigue railroad is no
small task. The exact mixing of the
lean with the fat and the fat with the
lean, so that the dinky little passenger
coach shall hang on the rail as nicely
balanced as the needle in a compass, is no
easy undertaking.

Goodness, but it is a crazy railroad!
The sight of it makes the tourist grin.
The engine bisected right through the
gizzard, as it were. With two smoke-
stacks, two hoilers, and two everything
else! The little coaches looking some-
thing like two ash sheds hitched to-
gether and straddling a clothesline,

*“'Tis the r-road of tin thousand jokes,

sorr,” a guard on the Lartigue line told
me, “an’ there's a gossoon o be plannin’
a book about this r-road. Shure, I bet
‘twill be a big wan!

“Dut 'tis a proshperous vinture. We
ar-re niver troubled f-r-r lack av passin-
gers. Th' throuble is in sushpindin th’
load so 'twill swing aisy. Make it too
heavy on one side an’ it seems as if ye
was dhrunk an’ was runnin’ into the
ditch ivery furlong ye thravel. Av coorse,
in shwingin’ round a cur-r-ve, th’ ‘cin-
trifigal foorce,” they calls it, sort av
shwings th’ outer half av a coach outward
an’ if we wint fasht enough we’d land in
a bog intirely, f-r-r ’twould shplit tl’
dommed thrain down the shpine!”

The man who devised the Lartigue
line certainly was a genius. It’s the
queerest and the funniest railroad in the
world.—LivinasTon WRIGHT.

LOCATING THE ENEMY BY SEARCHLIGHT

This night photograph of a Dion war automobile searchlight was taken under
actual service conditions during manceuvres in the vicinity of Paris and Versailles,
France. It shows how the beam is sent out over a long distance in order to discover
the whereabouts of the enemy. The current for the powerful arc lamp comes from
a dynamo driven by the engine of the automobile. A second searchlight illuminated
the automobile on the side toward the observer during the time that the exposure of

the negative was being made.
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Universal Projecting Lantern

The problem of a universal arc lamp
projecting lantern seems to be very well
solved in the neat and compact appara-
tus which is coming into use in Paris.
In the first place it allows of projecting
postal cards, book or newspaper prints,
botanical specimens and the like by an
entirely new method. The card lies upon
a sloping board and the arc light falls

&
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UNIVERSAL LANTERN—AT THE TOP ARRANGED
FOR PROJECTING POSTAL CARDS, IN THE MIDDLE
FOR DIRECT PROJECTION OF SLIDES, AT THE BOT-
TOM FOR MOTION PICTURE FILMS
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upon it. Above is a silvered glass mir-
ror of special kind with a lens in front
of it, so as to throw the reflected image
on the screen. To transform for lantern
slide use, the sloping board is swung up
to a horizontal position to allow the light
to pass directly across and through the
central hole, putting the slides in the
spring holders on the outside and using
the lens which is seen in front. The
upper lens and mirror are now out of
use. The same position of the lantern is
used for moving picture projection, and
here the picture machine is mounted in
front of the lantern, as the lower view
shows.

Respect the Power of Electricity

Although electricity as a means of
applying power no doubt causes less
accidents to workmen and people gener-
ally than mechanical sources, due to the
respect in which it is held and the
slight possibility of coming in contact
with it owing to perfection in modern
insulating methods, still it should be un-
derstood that all electrical currents of
sufficient power to be of use industrially
may be dangerous, and whether the ten-
sion is only 100 volts or reaching into the
thousands, a current passing through the
body may, under certain conditions, be
fatal. A writer in Cosmos, the Paris
scientific journal has this to say upon the
subject: “The danger depends upon the
amount which passes through the body ;
any current greater than one tenth of an
ampere may have fatal results. A case
may occur in which the tension of the
current exceeds 100 volts; if the subject
is in contact with large conductors, or
conducting surfaces, metallic or moist, or
if he is wet in any way or sweating, the
intensity may reach or exceed one tenth
of an ampere. Therefore the tension of
the current is not the only element to be
considered. Thus a dog weighing 23
pounds has resisted a tension of 4300
volts applied at seven points in such a
way that the amount of current passing
through his body was less than one half
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an ampere; when by changing the con-
tacts the inteusity was raised to nine
tenths of an ampere, he was immediately
killed. Another dog was submitted to a
tension of ouly 58 volts; he was un-
affected as long as the intensity remaineri
below one tenth of an ampere, but as
soon as it rose above that point he was
killed, notwithstanding the low tension.

“Practically, the duration of the pass-
age of the current through the body does
not seem to be of consequence; at least
when the contact has continued for five
seconds; at the end of that time the
victim is dead.

“The heart is the organ of the body
which is most susceptible to the effects
of the current; in practically all accidents
its stoppage alone is the immediate cause
of death. Animals which have resisted
perfectly when the current was intro-
duced by means of electrodes applied one
at the top of the head and the other at
the chin, succumbed immediately when
the electrodes were placed on the fore
and hind paws, so as to cause the pas-
sage of the current through the heart.

“The frequency of industrial alter-
nating currents, whether of 25, 42 or
75 periods per second, does not appear to
affect the gravity of the accidents pro-
duced. But it has been found that the
alternating current is always more dan-
gerous than the continuous current. The
reason of this seems to be that the alter-

nating current provokes muscular cou-

traction and excretions of the skin, two
phenomena which, in affecting the cou-
tact, facilitate the passage of the current
through the body and consequently ag-
gravate the effects of the accident.”

lce Cream Frozen Without lce

An English firm has developed an
ice cream freezer which does not employ
ice in its operation. Instead, the outfit
embodies a miniature refrigerating plant.
A motor of one lorsepower capacity
drives a pump which compresses car-
bonic acid gas. This compressed gas
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passes through coiled pipes in the
freezer, and surrounding the cream can
in place of the usual cracked ice. As the
gas expands in the pipes it absorbs heat
as in the usual refrigeration system and
the pipes become extremely cold, freez-
ing the cream.

Truing Up the Commutators
In many installations of direct current
machinery, the “truing up” of the com-
mutators (which is pericdically neces-
sary, the frequency of same depending

TRUING A COMMUTATOR
WHILE THE MACHINE |3
DELIVERING CURRENT

upon the care and intelligence witit
which they are operated) usually means
that the machine 15 out of commission
during the operation.

The illustration shows a device re-
cently designed and marketed that can
be used while the dynamo is supplying
current. and, in case he dynamo under
repair is the only source of electricity,
it is necessary for it to run, as the motor
which drives the grinding wheels would
have to obtain its current therefrom.

All that remains to he done after the
standards are adjusted and the coarse,
non-conducting wheel placed in contact
with and revolving in the opposite di-
rection to the commutator, 1s to change
the wheels as the wark progresses to
ones of finer abrasive construction so
that a smooth, final finish may be ob-
tained.
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Homemade Vacuum Cleaner

With a little mechanical ability and in-
cexpensive materials, this device for
making the housekeeper’s work easier
was built by the owner. The dust re-
ceptacle, motor and fan are mounted, as
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mental reasons, used the magic wire very
often. Under their reginie, there was one
lonely, idle telephone in the White
House, used by the servants.

With McKinley came a new order of
things. To him a telephone was more than
a necessity. It was a pastime, an exhilar-

AP R R e S o ey TR j(
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USE AND THE PARTS ENTERING INTO
ITS CONSTRUCTION

SHOWING THE HOMEMADE VACUUM CLEANER IN

thown in the diagram, on a rolling plat-
form.  There is a cylindrical tank (a)
and a volute fan (b), which draws
through the dust bag (¢) and discharges
through the outlet (d). The partition
cends are of wood, fitted so as to be air
tight. The motor which runs at 1,120
revolutions per minute operates the fan
at 3,000 revolutions per minute by a
rawhide gear. The dust bag is held by a
wire ring (e), which fits into an angular
groove in the wood seat (f). The head
(g) is held in position by carriage bolts
(h) and wing nuts and the felt washer
(1) makes the joint air tight.

A Westinghouse 1-6 horsepower small
motor is attached to the vacuum cleaner
platform by bolts and wing nuts so that
it can be easily removed for other
purposes.

Presidents and the Telephone

Garfield was the first among American
presidents to possess a telephone. An ex-
hibition instrument was placed in his
house, without cost, in 1878, while he was
still 'a member of congress. Neither
Cleveland nor Harrison, for tempera-

ating sport. He was the one president
who really reveled in the comforts of
telephony. In 1895 he sat in his Canton
home and heard the cheers of the Chicago
Convention. Later he sat there and ran
the first presidential telephone campaign;
talled to his managers in 38 states. Thus
he came to regard the telephone with a
higher degree of appreciation than any
of his predecessors had done, and eulo-
gized it on many public occasions. “It is
bringing us all closer together,” was his
favorite phrase.

To Roosevelt the telephone was mainly
for emergencies. He used it to the full
during the Chicago Convention of 1907
and the peace conference at Portsmouth.

To Taft the telephone was the common
avenue of conversation. He introduced at
least one new telephonic custom—a long
distance talk with his family every eve-
ning when he was away from home. In-
stead of the solitary telephone of Cleve-
land-Harrison days, the White House has
now, in President Wilson’s time, a branch
exchange of its own—Main 6—with a
sheaf of wires that branch out into every
room as well as to the nearest central.
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Red Cross Sign for Physician's Auto

It is frequently the case that doctors
have to exceed the automobile speed lim-
it on their way to emergency cases. At
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RED CROSS SIGNAL FOR PHYSICIAN'S AUTOMOBILE

night, when their usual red cross signs
are not visible, frequently delays occur
on account of necessary explanations.
To avoid these interruptions a doctor had
a sign constructed of metal and glass and
mounted on his machine as shown. In-
side the cross is placed a small electric
light connected with a storage battery cir-
cuit.

Aerial Railway Over Niagara
Whirlpool

An aerial railway will be constructed
over the Niagara River, some time dur-
ing this summer. The line, which will
be about a third of a mile long and oper-
ated by electricity, will be composed of
a single strand of cable, suspended im-

mediately above the celebrated whirl-
pool. The company which has applied
to the Niagara Park Commission is a
Spanish one, operating aerial roads to the
summit of the mountains in Spain. The
banks of the Niagara being of a great
height will require the erection of two
towers of gigantic dimensions in which
the aerial cars will take on their passen-
gers. Cables will draw the vehicle from
side to side at a leisurely rate and several
stops will be made on the way to give
patrons their fill of scenery. At night
the cables and cars will be brilliantly il-
luminated and it is planned even'to carry
a searchlight. The company claims to
have had a history free from serious
accident.

An Ocean Cableway

A company has been organized at I.os
Angeles, Calif., to construct an amuse-
ment device at Venice, Calif., one of the
beach resorts near los Angeles. It is
planned to build a pier 2,000 feet out
in the Pacific Ocean to serve as the sea
end anchorage of an endless cable, the
shore end to be placed at the sea end of
one of the piers already i use.

The cable is to carry small passenger
cars seating six people and the trip can
be made from the shore pier out over the
Pacific 2,000 feet and return, or passen-
gers may stop off at the oputer pier to en-
joy deep sea fishing, dancing and other
amusements there provided. The com-
pany iuntends to lay a cable from the
shore to the pier and string colored elec-
tric lights below the surface of the ocean
for the entire distance. The power is to
be electrical. '




The Lord of the Ether

An Autobiographical Sketch Written in 1949 in which is Related the Coming
of the Wave Annihilator

By HY.

I have been asked to sketch a Dbrief
history of my career as “Lord of the
Ether.” It does seem absurd to again
put.into print the story of the coming
of the Wave Annihilator, a tale which
every school child knows by heart.

Nevertheless I will jot down a few
facts, for since the United States govern-
ment took over the control of the LEther
Trust two years ago (1947), time has
hung heavily on my hands.

I was graduated from the University
of Nebraska, class of 1898, with a degree
in electrical engineering. 1 had dabbled
in electrical research, but it was not until
1913 that I hit upon the great discovery
which as you know gave me absolute
control of the world for a long period of
years.

A copy of our prospectus dated March
17, 1913, will explain:

ANNOUNCEMENT EXTRAORDI-
: NARY !

THE UNIVERSAL ETHER CON-

TROILLING CORPORATION!!

At last we are ready to spring it on
an unsuspecting world!

'A =

AS A JOKE | WAS DUBBED 'LORD OF THE ETHER’

0T

We have a proposition that will make
the Oil Trust, the Steel Trust, the Beef
Trust and the TPeanut Trust fade to
insignificance.

This “Ether Trust” as it has been
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dubbed by the press is to be owned by the
little fellers, the common people, and it
will give the Boodle Barons the jolt of
a lifetime.

On June 1, 1913, we will receive sub-
scriptions for the stock.

There are to be one million shares,
par value $100.

No person can buy more than one
share.

A certain number will be allotted to
each country of the globe, according to
population.

THE WAVE ANNIIIILATOR!

We have absolute control of the ether
on this planet! This is made possible by
the invention of the Wave Annihilator,
a very simple machine which has at its
mercy every form of ether wave motion
known to science, be it clectricity, light,
heat, sound, magnetism or what not.

As you know, all these wave motions
are made possible through the existence
in all space of an intangible medium
which is called the ether.

From the day our company begins ac-
tual operations, without our license, no
one can produce or make use of elec-
tricity, light, heat or sound!

We are prepared to sell rights to use
the ether to any and all companies or
individuals who pay our price. All
others are hereby warned to keep out.

Our patents are granted m all coun-
tries. OQur rights are secure.

We want only the common people in
this company. No rich men need apply.

We are going to put the control of this
world into the hands of the working man
who produces its wealth by the sweat of
his brow!

Will you be one of the lucky men to
get a share on June 17 ’

Needless to say, the announcement of
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my proposition started a laugh that was
heard round the world. It was then that
I was dubbed “Lord of the LEther,” as a
huge joke, but you all know how the joke
reacted.

The wise guys, the scientific sharks, the
high-brows, and the know-it-alls pooh
poohed until they didn't have a pooh
pooh left. It all worked out just as I
had planned. The big fellers sat on the
fence and laughed themselves to suffoca-
tion.

But the crop of suckers is now and
ever shall be unlimited. 1 depended on
them to take my stock. I knew they
would bite on any kind of a hare-brained,
wild-eyed scheme that promised big
returns.

June 1, 1913, saw such a wild scramble
for stock that riots resulted. To be
brief, the allotment was over subscribed
50 times in this country, and nearly the
same in others.

Now 1 had them all just where I
wanted them. The Lord of the Ether
was ready to go after the scalps of the
scoffers. 1 had been called forty thou-
sand kinds of a crook and scoundrel, but
had put a padlock on my lips and had
thrown away the key.

Things began to happen.

First by way of a sample demounstra-
tion, the biggest wireless company was
served the following notice:

On and after twelve (noon) July 1,
1913, you will be required to remit to
this company annually, for use of the
ether, the sum of $50,000. If your check
is not in our office by that date your
ether will be shut off.

“Universal Ether Controlling Corpora-
tion. ” :

Again the world was set a-giggle.
This was richer than French pastry.
The ether would be shut off? Wow!
That's a corker! The newspapers threw
a fit, the cartoonists handed me a vote of
thanks for giving them someone hesides
Teddy to cartoon.

A few days later [ issued this ulti-
matum to the Associated Press:
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As a demonstration to the public T will
put out of business for two days any
New York newspaper which prints to-
morrow any knocks on Yours Truly,
“l.ord of the Iither.”

: # * * ¥ *

Next day the press went wild. Some
even declined advertising to get more
space to swat me. [ picked the one most
offensive, and gave out this interview :

The New York Daily Blank will issue
no paper tomorrow or next day.

By Order, “Lord of the Ether.”

THROUGH THE CONTROL OF ETHER WAVES WE
ARE GOING TO GIVE THE MANAGEMENT OF
THE WORLD INTO THE HANDS OF THE WORK-
ING MAN.

Thinking perhaps I was going to
throw a bomb, the Blank office was sur-
rounded by dectectives, and I was shad-
owed by a flock of them.

The first edition of the Evening Blank
was on the press at ten next morning.
The pressman threw the switch of the
big motor, but not a wleel of the giant
presses turned.

“Phone the boss, quick
foreman.

“Can’t get any answer!

1

shouted the

Phone’s out
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o' whack!” answered an assistant soon
after.

The managing editor was reached by
messenger. lie went up in the air, and
tried t6 go down in the elevator.

*Nothin" doin’!” said the elevator man.
“The electric motor is on the fritz!”

Just as the editor ran down the last of
the fourteen flights of stairs into the
press room, the electric lights went out.
Total darkness in the sub-basement was
the result. .

No paper was issued by the Evening
Blank for two days.

July 1 approached and no check came
from the wireless company.

At noon I phoned to the manager.

“This is the I.ord of the Ether,” said
I. I have received no remittance for
your license. Your ether is now shut
off.”

And i1t was. Their spark went crash-
ing to the aerials, and the message
seemed to be on its way, but they soon
found no answer could be received from
any station.

1 will give another of these early ex-
periments which will help to show how
the big fellers were taught to sit up and
beg and eat out of my hand.

1 served this notice on the telephone
company :

It has come to our notice that you are
using the ether without license from our
company. We have fixed a flat rate for
unlimited calls at $100,000 per year, for
you. Same is now due. If not paid
within three days vou will have to im-
port your ether from another planet as
you cannot use ours.

“Lord of the Ether.”

And three days later, not a phone in
the great city was in operation. The
metropolis was at a standstill, and the
world stood aghast!

Next day I received a check for
$100,000 from the telephone company
and for $50,000 from the wireless com-
pany, and had served similar notice on
most of the big corporations throughout
the United States.
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Then 1 went after the theatrical trust.

“Told them to ante up their license or not

a sound would come from the lips of one
of the performers in their theaters that
night.

The plays opened, the actors appeared,
the choruses trooped in, but not a peep
issued from their throats, and not a per-
son in the audience could utter a word
for the space of fifteen minutes.

As 1 expected, 1 received a hurried
phone call from the manager.

“Let our shows go on. I am sending
a messenger with check for our license.”

And so it worked all over the country.
I was Lord of the Lther in reality, and
the common people for once in the his-
tory of the world became masters of the
universe.

The Ether Trust stock soared to fabu-
lous prices and within a year every
owner of one share became a rich man.

Within two years they rammed into the
millionaire class. In five years they
were crowding the multi-millionaires out,
and usurping their places by buying up
interests in ail the ether using monopolies.
In ten years they owned and controlled
all the great corporations of the world.

This brings us to that eventful year
of 1923, when the one great fact came
home to me, that the common people
whom I had lifted up to undreamed
wealth and power were oppressing the
former upper classes, and gradually re-
ducing them to a state of abject slavery.

Another five years would see the cer-
tain establishment of an oligarchy of the
new money pewer. This was more than
I had counted on. Something must be
done. How fortunate it was that I
had assumed perpetual control of the
Ether Trust from the beginning. It
was now up to me to avert the coming
disaster. .

The result was a series of consultations
with the president of the United States
and his cabinet. Under conditions which
I named I proposed to give the control of
the Ether Trust into the keeping of the
government,
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In the agreement ratiied by the
senate, the government was to take over
all nations of the earth. They could
offer no resistance whatever. They were
helpless. They could not make use of
electricity, lhght, heat or sound without
our permission, so there was nothing to
do but come into the fold and establish
the International Republic of United
States.

War was to be abolished absolutely
forever, and many other far reaching re-
forms were specified, most of which have
been worked out since then, as you
know.

And it all came about through my in-
vention of the Wave Annihilator. And
it was such a simple proposition at that.

Power Cables in the Baltic Sea

The extremely interesting scheme of
power transmission by high tension sub-
marine cables has been carried out in the
Baltic Sea to supply the Isle of Rigen
and the Deninsula of Wittow from the
Stralsiind power station, and the Isle of
Felimarn from the lL.ibeck power house.

The cable connecting Stralsund to
the small island of Dinholm on the way
to Riigen is one-fifth of a mile long and
the remaining cable from here to Riigen
is five-sixth of a mile in length,

The cables were carried on cable
drums upon two barges coupled together
by iron girders. lLaying began at the
Isle of Riigen when the sea was quiet
and the weather favorable.

The longer cable was put down in two
parts and spliced by a coupling sleeve at
sea—an unusual thing to do.

In laying the two cables to the penin-
sula of Wittow, fishing boats were em-
ploved. Upon each side of a boat a cable
was fastened by rope. This boat was
then hauled out 75 feet by a capstan oi
the cable steamer when another boat came
up and acted as a support for the cables
and so on. Shipping was interrupted on
the day the cable was let go, and the
night Dbefore the fishing boats were
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POWER
TRANSMISSION CABLE t{N THE BALTIC SEA. THE
LONG CABLE WAS PUT DOWN IN TWO PARTS
AND SPLICED BY A COWUPLING SLEEVE

SPLICING AND LAYING A SUBMARINE

lighted by searchlights played upon them
from the cable steamer, thus causing
passing vessels to stop.
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Photographing Lightning Flashes

From the standpoint of electrical re-
search the methods usually employed in
making photographs of lightning, and
the results attained, are as child’s play
compared with the achievements of Mr.

Alexander Larsen, a student and an ex-
pert who, laboring on behalf of the
Smithsonian Institution, has been work-
ing for several years past to disclose new
found attributes of lightning by means
of a unique form of photographs.

The object of this sys-
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also determine the duration of the flash.
The first experiments were made with a
camera moved by hand and swung from
right to leit and back again, each swing
occupying about one second and cover-
ing an angle of 60 degrees. The nega-
tives obtained showed that a lightning

LEFT—FLASH OF 40 SEPARATE
DISCHARGES; MIDDLE—SEVER-
AL SUCCESSIVE DISCHARGES;
RIGHT — SPECTRUM PHOTO
OF STATIC MACHINE DIS.
CHARGE

discharge was composed of as many as
3+ to 40 separate rushes or discharges
but the evidence was not as complete as
Mr. Larsen desired.

Accordingly, a new method of moving
the camera was devised. With this im-

tematic photographing of
lightning hasbeen to prove
that a lightning flash in-
stead of consisting of a
single line of light as dis-
cerned by the human eve,
i<, in reality, composed of
several discharges which
follow one another at cer-
tain intervals in the path
of the first discharge.

It was some years ago
that Mr. Larsen, while
making some ordinary
pictures of lightning and
noting the flickering of
the flash, conceived the
idea that if the camera
could be moved in a
circle at right angles to the flash the re-
sulting picture would show not only a
widening of the flash, provided it was
composed of separate parts but would

—
-
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MOVING CAMERA APPARATUS FOR
PICTURING LIGHTNING FLASHES

proved apparatus some
.| very remarkable photo-
7 graphs have been ob-

tained as is attested by
those reproduced here-
with.  The energy for
swinging the camera un-
der the present arrange-
ment is supplied by a
spring motor of the kind
used to operate revolving
stands for exhibiting
goods in show windows,

The employment of a
motor movenient of uni-
form speed has rendered
it possible to ascertain the
exact duration of a flash
or the intervals between
the rushes. Mr, Larsen’s
experience to date is that a speed
of one revolution in ten seconds is
the most suitable one for the turn-
table.
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Latest Advances in the Science
of Radiography

During the last few years wonderful
advance has been made, both in the
manufacture of powerful high tension
transformers and induction coils for
radiographic purposes and work is nmow

A PASTE, GRADUALLY FORCED INTO THE AR-
TERIES, PERMITS THE LATTER TO APPEAR
IN THE RADIOGRAPH

heing done in seconds and even fractions
of seconds where many minutes were
required but a few vears ago.

The progress in designing and build-
ing of apparatus, however, has not been
porportionately greater tnan the develop-
ment in the science of radiography. In
former vears it was Dbelieved that the
radiograph or X-ray plate was limited in
its usefulness to showing bone struc-
ture, fractures. dislocations and for-
eign bodies which are dense enough to
cast a shadow. To-dayv, however, radio-
graphs are being made of nearly every
part of the Dbody and such parts as

the lungs, heart, kidnevs, stomach, in-
testines, etc., may be seen on the radio-
graphic plate. In order to show such
parts, the operator must necessarily
be a skilled one.

The discovery that salis containing
silver or lead cast a shadow has led
to the adoption of certain chemicals
which are harmless when pure, and
when administered in limited quantity.

Thus Reider, the German scientist,
first used a preparation of hismuth which
was mixed in food and eaten by the
patient and the exact shape of the
stomach shown. The bismuth can Dbe
followed by a series of plates so that the
intestines can be shown.

The accompanying illustration shows
the way in which the arteries may be
shown for the purpose of study. The
hand of a cadaver was severed and the
arteries located. A powerful syringe pre-
viously filled with a paste made of bis-
muth and vaseline was attached to the
arterv. The paste was then gently forced
into the arteries. A great deal of care is
required so as not to ruptnre the arterial
walls, but if the work is done slowly the
bisimuth will flow even into the fine capil-
laries as shown in the thumb.

The practical value of such a plate lies
in the ability of the student to study the
circulation, and it is prabable that the
medical student of the near future will
in this way be able to avoid some of the
disagreeable dissecting.

After seventeen vears of continuous
service, meter No. 1 of the New York
Edison Company is still in use. It came
to New York with the first shipment of
the present tvpe of meters in the sum-
mer of 18906, and after being tested was
installed in a dry goods warehouse.
Since then it has been moved six times
and now is back in its original line of
commercial activity, but in an uptown
establishment. TIts wanderings, though,
have taken it to a fishmonger’s stall, a
café. a retail shop. a paper warehouse
and a dwelling.
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Resuscitation by the Autogenor

An oxygen generator which vields
pure oxygen under any desired pressurg
is now on the market
under the name Auto-
genor. It is a sim-
ple instrument thir-
teen inches high and
weighing but seven
pounds. It embodies
an outer and an inner
cvlinder. the latter
designed to receive a
cartridge  composed
of a chemical com-
pound, the trade name
of which is Oxone.
When water is intro-
duced between the
two cylinders and
comes in contact with
the Oxone through
an opening in the
inner cylinder, the
Oxone gives off 322
times its volume of
pure oxygen. By a
suitable arrangement
of valves this is al-
lowed to escape
through a tube and
may be used for med-
ical purposes, for
resuscitation work in
cases of drowning,
asphyxiation and elec-
tric shocks and alsq
in  connection with
oxy-hydrogen and
oxy-acetylene  Dlow-
pipes. Particularly
in remote centers of distribution it has a
marked advantage over the cumbersome
and heavy oxygen tank containing com-
pressed gas. Greater purity of the oxy-
gen is also claimed.

Oxone is made from sodium peroxide
by a process patented by Foersterling &
Phillip. The sodium peroxide is melted
by the heat of an electric current, the
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temperature being maintained at such a
point as to liberate any carbon dioxide
therein without freeing the oxveen from
The product is

the molten material.

)
THE AUTOGENOR IS A VALUABLE AID TO FIREMEN WHO OFTEN MUST
WORK WHERE THERE ARE POISONOUS GASES

then briquetted in suitable molds. The
illustration shows the Autogenor in use
at a recent fire in Chicago for resuscitat-
ing firemen partially overcome by sul-
phur fumes.

After June 1, 1913, wooden molding
for wiring will not be allowed in New
York City.
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How Do You Spell 1t?

A large electric light company finds in
its correspondence with patrons regard-
ing the tungsten lamp the following
spellings of the word “tungsten:”

Tonyston, thonks, tunxon, tonsican,

tonksels, tonsend, tunshan, tungeson,
thugssen, thonson, thankssten, tangstein,
T Lamps (them that save current half).

Reducing the Cost of Living from
the Electrical Man’s Viewpoint

One cammot pick up a magazine or
paper nowadays without reading of the
“high cost of living™; one can hardly talk
of the weather over the backyard fence
with his neighbor without the same topic
coming up. There is much talking and
writing of the condition but unfortu-
nately very few helpful or practical solu-
tions are suggested for even one little
part of this big burden of expense. I
have often wondered if we could not cut
out a lot of needless expense by teaching
the public where the neeeless expenses
are. Much money is spenf by people be-
cause they do not know about cheaper
though Detter ways of living. Not by
vou alone, “Brother Pocor Man.” The
man with means i1s just about as bad.

My own line interests me most, of
course, as I see the places where a large
saving could be made there if you users
of electricity could be made to see.that
you can do so. You have been told about
it of course but it came from the electric
light company. Alh! there is the rub!
Wasn't it just a scheme of the company
to get you to spend some more of your
hard-earned cash?

Had you read the numerous articles
which have appeared in the electrical
magazines you would know about this,
but you don’t read these—only the elec-
trical man does. They are too technical
for you. What is needed is a series of
articles in the popular magazines which
you do read. That is why I am offering
this article and hoping that T shall start
something I can’t stop. Maybe the coal-
man will tell us how to run our furnace
to save coal or the plumber and gas man
have something to say. Who knows?
I for one will be glad to hear them.

A few davs ago I noticed that a very
prominent man had had one of the elec-
trical contractors of my city (Denver,
“The City of Lights”) fix his residence
so that he could use tungsten lights to
advantage throughout the house. This
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man is not a poor mait, but he has been
spending about twice as much as he
needed for electric light for the past three
‘vears and then not getting a good light.
When the most valuable asset we have is
our eyes and we do most of our reading
by artificial light, and our wives mugh of
their mending and sewing, why don’t we
save our eyes when we can save our
pocket books as well?

The sixteen caudle power carbou lamy,
which is the lamp most used for lighting.
is not sufficient light to read by and
costs just three times as much to get
sixteen candlepower of light this way
as it does with the tungsten filament
lamp. The smallest lamp yvou should use
for reading is a 32 candlepower and if
the source of light is from a chandelier
you should use about 30 caundlepower.
This applies to the ordinary residence
and not to stores or very large rooms, as
the distance from the source of light will
of course vary the amount required. The
first tungsten lamps that came on the
market were very fragile, but they have
improved until they are now not much
more so than the old carbon lamps.

Now let us study electricity a minute.
You buy milk by the quart, sugar by the
pound and electricity by the watt-hour.
A kilowatt-hour is 1000 watts used for
one hour. You pay about ten cents per
kilowatt-hour for your electric current.
The sixteen candlepower carbon lamp
uses from 35 to 60 watts per hour of
current, and the 32 candlepower lamp
120 watts per hour. Tungsten or Mazda
lamps are known by the wattage they
consume. The 40-watt lamp gives about
32 candlepower light and the 60-watt
about 4R candlepower.

Suppose vou have fifteen lamps in your
electric fixtures and vour electric hill is
three dollars a month, the rate for cur-
rent being ten cents per kilowatt hour.
You would then be using 30 kilowatt-
hours of current which is the equivalent
of burning one 32 caudlepower carbon
lamyp 250 hours per month, or about eiglit
hours per day—which is tlie average for
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the ordinary residence, as we must re-
member that a large part of the time
there is more than one light burning.

Now let us equip this house with
tungsten lamps and see how much we can
save in six months even if the company
does exchange the burned-out carbon
lamps for new ones, as they do in some
cities.

15 4o-watt Tungsten lamps @ 45. . . $6.7¢
Current for 6 mos. @ 10c. per killowat hr.  6.00
Total............................. 812,75

Subtract this from $18.00, which is the
cost of current if we use carhon lamps,
and we have a saving of $5.75. " Supposc
you break two lamps, you still save about
$5.00. After the first six months what
will it cost you? The life of the tungs-
ten lamp is 1000 hours, vou average 250
hours per menth. That is only one new
lamp every four months. I.et us allow
one every month and we have:

1 4o-watt lamp. . .. $0.45
Current, 250 hours >< 40 watts— Io KW

@ 10c.= e 1.00

Total $1.45

You are now paying $l 45 per month
aud vou have been paving $3.00 and we
have not said a word to you about saving
vour eves! Isn’t this worth trying?
—Rosert C. GrouT. -

A New Application of the Telephone

There has recently been discovered in
England a new application of the tele-
phone. In order to he able to control the
speed of electric motors without the need
of going to the engine room, which mav
be at some ‘listance, a microphone is
installed on each machine in such a way
as to be affecied by the vibrations of the
collector. Each microphone is connected
by means of a double line to a small
annunciator installed in the office of the
manager. On this annunciator a tele-
phone receiver can be mounted, and from
the pitch and regularity of the hum of
the motor reproduced in the receiver
can be determined the speed and regu-
larity of the motors,
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Stringing Wire by Wind Power

The accompanying photograph shaows
how the prairie winds, which are the
source of great annoyance to telephone -
men, are harnessed and made to string
the very wires which they later attack
with vigor.

A mast, fashioned from a small tele-
phone pole is mounted on the front of a

J

SAIL PROPELLED HAND CAR USED IN STRINGING
WIRE

hand car while the reels carrying the
wire are placed on the rear. The brake
is put in operation to prevent too speedy
progress and, presto! the work begins.

Truck for 90 Foot Poles
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comparatively small circle; cover more
ground at a greater speed than a horse
drawn vehicle and permit of the loading
and unloading of poles by electric power.

The truck shown possesses these ad-
vantages, the last being accomplished by
a winch located in the center of the
truck and controlled either from the
seat or at either side of the truck. The
truck will carry a load of 12,000 pounds.

Electrokalii A New Fertilizer

A new fertilizer, which has been called
electrokali, is produced in the electric
furnace by treating feldspar or another
mineral base of potassium with a suitable
amount of carbon and iron; it produces
a chemical combination of iron and sili-
con which can be used in steel and iron
foundries, and a potassic slag which is
easily soluble. This slag is first groun
in a mill and then sifted. IExperiments
made with electrokali have shown that
it is easilv assimilable in all soils; it
possesses also the advantage of being
free from chlorides, which are supposed
to be injurious to certain soils. It is also

suggested that the material may be used
for’ the manufacture of salts of potassi-
um and aluminum.

A Swedish electro-metallurgist, Axel
Lindblad, one of the builders of the

The Philadelphia Elec-
tric Company has solved
one of its most trouble-
some problems—the dis-
tribution of wooden poles
—by the employment of
electric trucks built for
this purpose.

A truck that will-
handle poles efficiently.
some of which are 90 feet
long. must be designed so
that the space occupied by the loaded
truck will be limited to the length of
the poles, this to be accomplished by al-
lowing the poles to overhang at both the
front and rear ends; it must turn in a

o
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Trolhatten furnaces for the manufacture
of nitrates, has already begun the manu-
facture of this new fertilizer, which will
probably take the place of the Stassfurt
salts which are imported into Sweden to
the value of $2,000,000 annually.



PSYCHOLOGICAL TESTS FOR MOTORMEN

That a motorman or chauffeur should
be examined by systematic psychological
methods, so that accidents may be
avoided and the best workers obtained, is
the contention of Professor Hugo Mun-
sterberg, the celebrated Harvard psy-
chologist, in his new book, “Psychology
and Industrial Efficiency.” This he
would also apply to engineers, electri-
cians in charge of important work, and

PROF. HUGO MUNSTERBERG, CELEBRATED
HARVARD PSYCHOLOGIST

other workers where there is a demand
upon the brain for quick action in emer-
gencies.

“The Best Possible Man,” and “The
Best Possible \Work” are his two main
topics. He has been making experiments
at Harvard on motormen and others for
some time past, and on the results of
these bases his conclusions. ’

“The problem of securing fit motor-
men for the electric railways.” he says,

“is an easy one to study. The mental
process which is the central one for the
problem of accidents is a particularly
complicated act of attention by which the
manifoldness of objects, the pedestrians,
carriages and automobiles are continu-
ously observed with reference to their
rapidity and direction in the rapidly
changing panorama of the street. Iu
the face of such manifoldness, there are
men whose intpulses are almost. inhibited
and who instrictively desire to wait for
the movement of the nearest objects;
tliey would -evidently be unfit for the
service, as they would drive the car too
slowly, -

“There are others who, even with the
car at high speed, can adjust themselves
for a time to the complex moving situa-
tion, but whose attention soon lapses, aud
while they are gauging a rather distant
carriage may overlook a pedestrian who
carelessly crosses the track immediately
in front of the car.”

He explains a device by which he can
obtain the same mental attitude in the
motormen undergoing the tests that they
experience on the moving car—a mini-
ature track, moving figures and a crank
for the motorman to turn at different
speeds—which numbers of the best mo-
tormen on a great electric railway in Bos-
ton which supported his experiment de-
clared gave them the same feeling they
have on the cars. These experiments he
proposes to have converted into tests to
be used by railway companies in the em-
ployment of motormen.

“If the many thousands of injuries and
the many hundreds of death cases could
be reduced by such a test,”” he says, “then
the conditions of transportation would
be improved more than by any alterations
in the technical apparatus. The whole
world of industry will have to learn that
of the three, material, machine and the
man, the man is not the least, but the
most important.”
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The Gyro Versus Seasickness

From the viewpoint of the naval man.
a non-rolling ship is to be desired be-
cause she would be a steadier platform
from which to fire guns and would burn
less coal than an ordinary craft. To the
layman. however, the steady ship means
less fear of seasickness. and anyone that
has passed through the throes of this dis-

tressing  malady will promptly say,
“Enough said!”

Engincers have been working to obtain
this desideratum for vears and a variety
of methods and means have Dbeen in-
vented and tried—the latest acceptable
form, prior to the advent of the gyroscope
stabilizer, being the anti-rolling tank of
the German, Dr. Frahm. Without
elaborating, it is enough to say that
these several earlier efforts were de-

SPERRY GYROSCOPE
FOR PREVENTING
THE ROLL OF SHIPS

signed to act in opposition only after the
ocean's swell had given the ship a con-

-stderable rolling movement.

Now the only effective way to deal
with the problem is to counteract the
push of every wave at the very begin-
ning and especially to offset the action
of the smallest wave, because it is the
cumulative result of a number of these
rather than a single big swell which sets
a vessel rocking. A ship
is virtually a pendulum,

and you know what
properly  timed  Dbut
moderate pushes  will

do toward amplifying
the sway of the latter.
Some years ago, Dr.
Otto Schlick, of Ger-
many, employed a gyro-
. scopic stabilizer in a
very small torpedo boat,
the See-Baer, and he
did succeed in a meas-
ure in steadying that
little craft in a seaway.
But Dr. Schlick just
missed the secret of the
corrective agency which
he employed. His big
spinning wheel was not
sensitive to small wave
disturbances; it did not
_ get busy reactively until
the Dboat had acquired a very consider-
able heeling movement.

To Mr. Elmer A. Sperry credit is due
for having found the key to the mystery.
Theoretically, the gyroscope should feel
and act against any disturbing mmpulse.
but {friction of moving parts make it
somewhat sluggish, and, to that degree.
insensitive. The larger the gyroscopz.
and it must be big enough to meet practi-
cal requirements, the greater its measure
of initial inertness. The puzzle was how
to get the necessarily weighty spinning
wheel alive to its duty and to make it
exert instantly its opposition upon -the
arrival of the least disturbing wave.

The movement of the pivoted ring in
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which a gvroscope is in its turn sup-
ported is called “precession,” and the
manner in which this precession may be
stimulated by the application of outside
force regulates the reaction or the cor-
rective impulse of the spinning gyro.
Therefore, even a sluggish gyro if arti-
ficially “precessed” can be aroused to its
duty where otherwise it would be dor-
mant.  But how to awaken this slumber-
ing but spinning giant? That was what
Mr. Sperry set out to discover.

After some experimenting, he found
that he could arrange two little gyro-
scopes of extreme sensitiveness in such a
manner that they would be continually
alive to an upsetting force exerted from
a single direction—in this case, a lateral
one coming sidewise through the ship.
The way in which he associated these
little gyros placed them at the end of a
theoretical pendulum miles long reaching
skyward and, therefore, respounsive to
the slightest vibration. But you will
rightly say. “These little spinning wheels
could not keep a ship on an even keel.”
That is so, but thev can serve as pickets
and summon to their aid, intermediate
facilities of ample power. MMark vou,
these gvros are spun electrically, and by
another clectrical apparatus they are able
to supply steam through a valve to an
engine capable of “precessing” the big
stabilizing  gvros—the U. S, torpedo
hoat “Worden™ having two of the larger
ones, and these. too. are rotated by clec-
tric motors.

What follows. then. but that the small-
est wave that can start the torpedo boat
to roll is sufficient to disturb the little
picket gvros, and these instantly start the
“precession” engine or motor which tilts
the big gyros to the proper degree and in
the right direction so that they shali
throw the momentum of their spinning
mass in opposition. Each agitating wave
is met at the moment of its arrival and
its power to set the boat rocking killed
at once—there is no chance for cumula-
tive impulses, and even in a heavy sea
way the “Worden” was wonderfully
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steady. The system calls for very mod-
erate space and but for little propulsive
energy, and the apparatus is constantly
on the alert when required at sea.

Elliott VWoods and His Wireless
Telegraphy Hobby

The attention of persons of an elec-
trical turn of mind. who visit the United
States Capitol grounds at Washington,
i1s instantly arrested by the sight of a
wireless telegraph mast towering con-
spicuously above a modest frame struc-

ELLIOTT WOODS, SUPERINTENDENT OF THE
UNITED STATES CAPITOL

ture under the very shadow of the white
dome of the Capitol. The common suppo-
sition on the part of strangers is that this
1s a government wireless station. Noth-
ing of the sort. It is merely the private
experimental plant of one man in his in-
dividual capacity. But inasmuch as the
individual is Elliott Woods, superintend-
ent of the United States Capitol, he has
the benefit of this advantageous location.

In pursuit of his hobby. Mr. Woods
has probably gone farther than any other
amateur in this country—if amateur he
may be called. It has been said “he has
four offices and thirteen jobs™ and took
up wireless telegraphy purely as a diver-
sion. But his tests and experiments have
given him the ideas for several inven-
tions.
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Arrowhead Design for Street Light

San Bernardino, Calif., is known as
the City of the Arrowhead, because it is

THE ARROWHEAD ELECTROLIER DESIGN

within sight of one of Nature's nmiost re-
markable carvings in the shape of an
arrowhead several acres in area, which
is seen on a mountain slope near by.
IFrom the earliest times the Indians
have woven myths about this strange
landmark, and many tourists come every
vear to see this natural wonder. For
these reasons it is proposed to have all
the street lights in the central part of
San Bernardino carry this symbol, and
Councilman C. W. Smith has originated
and copyrighted a design for a lamp post

MAGAZINE 293

which now stands on the principal stree:
of the city for the criticism and approvai
of the business men.

Ball Lightning
To the Lditor of Popular FElectricity

Magazine:

I saw with interest a paragraph in your
May issue in regard to “Ball Lightning”
or the electric meteors.

The theory of their origin, as advanced,
is a litle difficult to understand.
Whence comes the ozone? And why?

Desides, of nineteen cases in my own
notes, there were but two where the ball
seemed to descend from the sky. In all
the others the formuation of the phe-
nomena seemed near the ground. Nor
have [ observed any steady falling. The
motion of the meteor is very eccentric—
darting hither and thither at times, and
again, nearly or quite stationary.

Nor is the phenomena confined to natu-
ral high potential currents. 1 have seen
one formed by a short circuit on the
‘roadway car line of New York. This
floated about two feet above the slot,
slowly gliding along for, say, 100 feet,
when it exploded. An account of an-
other in the papers shortly after was
similar.

1 have advanced the following theory
of their formation: that they are vortex
rings of ionized air, formed at the in-
stant of the arcing of a very high poten-
tial current. We know the ability of a
vortex (or whorl) to maintain its energy,
as in smoke rings, the tornado, etc.
While a smoke ring dissolves calmly
wlen its rotating energyv is dissipated,
the difference between a ring of ionized
air and its environment would be so great
that at some critical pcint dissolution
would be instantaneous. The electro-
static charge of such a ring would natu-
rally be great, accounting for damage
done in the transformation of energy
when the ring ceases its existence as an
entity. The smell of ozone, etc., is alsn
accounted for. [t is not difficult to con-
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ceive that a vortex could form around the
path of a high pressure discharge.
While open to objections, it seems to
me the idea is worth consideration as
giving at least a rationale to an otherwise
inexplicable phenomena. The idea ad-
vanced in your issue really explains
nothing. It substitutes a mass of unac-
countable ozone for an equal mass of un-
accountable “electricity.”
Sincerely,
HExXRY WaLLACE PHILLIYS,

A Novel Ash Tray

A novelty in the line of ash trays was
recently noted in the office of an electri-
cal contractor.
It was made by
using two
pieces of an
electric  light
fixture — the
~.. canopy and the
Wi/ piece  usually

> found just
above the point
to which the
fixture  arms
are  fastened.
The two pieces
were soldered together as shown and a
block of wood to which a piece of velvet
was glued was fastened in the hottom by
driving brass tacks through the side.
—H. G. WiLson.

ASH TRAY MADE FROM A
FIXTURE CANOPY

Holds Flashlight Button Down

When some devices may seem so per-
fect as to be beyond improvement some
one comes forward with something better.
This is illustrated in the pocket flashlight

IMPROVED FLASHLIGHT
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switch here shown. The push button is
of metal and sliding in a groove in the
case is a piece of metal convenient to the
thumb. When pushed over the button
the metal slide holds the button down
steadily without the necessity of steady
thumb pressure as in the usual flashlight
switch.,

Lamp for Examining the Throat

A Dbattery, miniature, tungsten lamp
and reflecting mirror are embodied in a
self contained pocket set. The handle
like wire arrangement holds down the
tongue when examining the throat, and

LAMP FOR EXAMINING THE THROAT

the mirror, adjusted at an angle behind
the lamp, throws the rays down the
throat. IFor examining the ear and nose
cavities a set of four specula are pro-
vided of various sizes. IEach is provided
with a metal lug which slips into a holder
on the side of the battery case.

To Save Telegraph Poles from Rotting

In France a system, invented by Du-
hois, is used to preserve telegraph poles
from rotting. The bottom of the pole up
to, and a little above, the surface of the
ground is encased in an earthenware
pipe. The space between the pipe and
the pole is filled with a mixture of sand
and resin, which, on solidifying, becomes
waterproof.
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The Galaua lllusion

Those who read Mr. T. J. Newlin's ar-
ticle in the April number of PopuLar
ELECcTRICITY MAaGAZINE on The Blue
Room Mystery will be interested in The
Galatia Illusion, presented by a method
which seems superior to the one de-
scribed by Mr. Newlin,

In The Galatia [llusion, in which a
statuz turns to life and vice versa, instead
of the mirror, a large plate glass is used.
This glass is stationary and set at an
angle of 45 degrees from the stage open-
ing. The diagram shows the arrange-
ment of the stage, which is. as in the
case of The Blue Room Mystery, built
especially for this purpose, being about
twelve feet wide at the opening and over
twice as deep.

About six or eight feet from the front,
on the right hand side, is a room of ex-
actly the same size and proportions as
the upstage end of the main room and
built at right angles to it. The plate
glass is set so that the upper end strikes
the exact corner of both these rooms.
while the other end strikes the opposite
wall of the main room at a point exactly
opposite the down stage side of the
room at the right. The distance in a
straight line from any point on this glass
to a corresponding point in either room
will measure exactly the same. For ex-
ample, the distance from the place
marked “girl” to the center of the glass
equals that from this point to the point
marked “statue.”” This is absolutely nec-
essary for the success of the illusion.

The interior of both rooms, as well
as all the rest of the stage, is lined with
a dull black color so as not to reflect any
light. At each front corner of both
rooms is a little wing behind which is
placed a strip light containing several
incandescent bulbs. These lights are ar-
ranged in two circuits and connected to
iron plates in a box filled with water that
serves as a dimmer.

Referring to the diagram it is easily
seen that the only thing necessary in

turning the light from one room to the
other is to shift the middle plate back
and forth between the other two plates,
the water serving as the resistance.
When the curtains are first drawn back
the lights in the upstage room are on full
while the other room is in darkness. The
effect is an oblong room brightly lighted
at the upper end. The performer brings
the statue down and shows it to the audi-
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STAGE ARRANGEMENT FOR THE GALATIA ILLUSION

ence and when they are satisfied as to
its character he takes it back to the stage.
The plate glass while invisible to the au-
dience makes it impossible for him to go
to the upper end of the room from the
front, so he usually hands the statue to
his assistant to place on the pedestal. A
door is provided at one side of the up-
stage room and a corresponding one in
the room at the right. Very little is
thought of the assistant going back and
entering at this side door and to dispel
any suspicion that the statue may have
been changed he—accidentally of course
—lets its head fall off while placing it
on the pedestal. He replaces this and
goes out. The performer in the mean-
time walks to the front of the stage and
calls attention to the feat he is about to
perform, while the girl dressed up in du-
plicate of the statue, takes her place on
the corresponding pedestal in the room at
the right. Care must be taken that they
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both stand in the same position, which is
usually facing straight ahead as indicated
by the dotted lines in the drawing. How-
ever they may stand in any position that
is desired just so these positions corre-
spond. The electrician now operates his
dimmer and the light is gradually turned
from one room to the other and the audi-
ence see—as they suppose—the statue
turning to life. After the lights are on
full in the room at the right the plate
glass forms an invisible barrier through
which it is impossible to see and the as-
sistant may go in and make any changes
desired.

In changing the girl back into the
statue it is only necessary to slide the cen-
ter contact of the water rheostat the
other way and the light is automatically
turned back into the other room again.

It is easy to see how the illusion can
be varied in many ways even causing
both girl and statue to vanish. The ob-
ject in using a water resistance over the
ordinary stage dimmer is, that in the lat-
ter there is always a distinct jump be-
tween each contact as the resistance is
cut in or out, while with the former the
change is absolutely steady and the audi-
ence cannot tell that the lights in the cab-
inct are being tampered with.

Unloading 50 Tons of Coal in
Two Minutes

In the two-million-dollar coal unload-
ing plant of the Virginian Railway at
Sewall's Point, Norfolk, Va., the electri-
cally operated car dumper is the most in-
teresting feature. It empties each rail-
road car, holding 50 to 54 tous of coal
from the West Virginia mines, in two
minutes on routine work as easily as
pouring a few pounds of coal out of an
ordinary coal scuttle. The car is
“spotted” in the dumper cradle by the
brakeman, and the brakes are released;
then the dumper motors operate to clamp
the car down firmly on to the cradle track
and simultaneously begin tipping the
cradle about its hinge. The total move-
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IT PICKS A COAL CAR UP BODILY P.\ND DUMPS
THE LOAD

ment is about 100 degrees, which is
enough to pour out the coal. The latter
is not actually dumped—it is poure:l
out, and received on a deflecting apron
leading into the pier car below, thereby
avoiding breaking up the coal into dust
which would lower the market value.
The clamping and turning are accom-
plished by two 130 horsepower motors
with a controller arranged to slow down
the movement of the dumper at both
limits of its travel.

Motor Chair for Boardwalks

Llectric motor chairs at fairs, exposi-
tions, summer resorts, etc., will doubtless
soon replace chairs pushed by men, just
as the electric veliicle is taking the place
of the horse. This chair innovation is
the invention of Chas. B. Chrysler of
Chicago.

The chair consists of a frame made of
cold drawn steel tubing such as is used
in the construction of motorcycles. The
wheels have steel spokes, are ball bear-
ing and are equipped with pneumatic
tires. A three-eighths horsepower motor
is furnished with power from an Edi-
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THE ELECTRIC BOARDWALK CHAIR RUN BY A MOTOR AND WHICH EXACTS NO TIP AT THE
END OF THE RIDE

son battery which will run the chair four
hours without charging.

One important feature of the chair is
that it can run only as fast as one ordi-
narily walks—about four and one-half
miles an hour. The chair is guided by a
handle that extends back to the passen-
ger’s seat as in a child’s tricycle. There
are two small pedals, one under the toe
of each foot. Pressing down on the
pedal marked “start” sets the chair in
motion.  Pressing the pedal marked
“stop” brings the chair to a standstill.

Further, the passengers have privacy
and comfort, each operates his own
chair and need not return to the station
on a hot day out of pity for the pusher.
And more. the chair demands no tip at
the end of the ride.

The first electric railroad in the Canal
Zone at Panama is heing built. The new
road is to run between Panama City and
l.a Boca.

Signaling in a Grand Opera
Production

In the less conspicuous but equally im-
portant field of interior signaling the
Boston Opera Company installation in
many respects surpass any previous at-
tempt to provide for silent but positive
communication over wide areas behind
the curtain. The signaling system cen-
ters at the conductor’s desk in the orches-
tra pit and in addition to private tele-
phone service between the conductor, the
stage manager and the opera house li-
brary, an extensive lamp control service
is in use for governing the work of
chorus performers concealed from the
conductor’s baton. Four contact keys in
the conductor’s desk control illuminated
transparencies in the fly galleries and at
various points on the stage, these show-
ing the beats of the baton when operated
by the conductor and also indicating the
beat upon which the music is to start.



208

Model Air Craft Testing Laboratory

At Auteuil, France, Gustave ILiffel has
erected an acrodynamic laboratory for
studying the effects of air upon the oper-
ation of maodel aeroplanes and other air
craft.

The wind tunnel through which the
air 1 drawn is shaped from end to end
like a Venturi tube. The air is sucked
through. instead of being blown through,
by a suction blower operated by a 30
horsepower electric motor.  After enter-
ing the inlet tube the air passes through

MODEL AEROPLANES ARE TESTED IN BREEZES
CUT UP AND MADE UNIFORM BY THE
RECTANGULAR OPENINGS
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a rectangular grating, which is said to
produce a uniforn current.

The measuring apparatus in the ex-
periment chamber is mounted on a roll-
ing bridge or car. which permits of
readily adjusting the model under test
and of moving it from one position to
another.

It has been found necessary to firmly
seal all openings by means of solid iron
The artificial current of air pro-
duced by this installation is the most
powerful ever used in aerodynamic lab-
oratories, being 71 miles per hour.

doors.

THE SPEED OF THE AIR CURRENT MAY BE MADE
AS HIGH AS 71 MILES AN HOUR
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Electric Railway in a Paris Sewer

The great sewers of Paris arc one of
the sights of the city, and as the roomy
gallerics arc kept very clean, the visit 1s
by no means a disagrecable one.  In the
galleries are not only numbers of
water and gas pipes, but also quite
an amount of clectric wiring,
such as electric light mains,
telephone and  telegraph
cables. Such wires take
the shape of well protected
cables, so as not to be af-
fceted by moisture. The
gallerics arc also  well
lichted up by electric light
so as to be readily in-
spected and cleaned.

Not long ago there was
installed a miniature clec-
tric railway in some of the
galleries where the floor-
ing allowed this to be car-
ried out, for in most cases the sewer wa-
ter, as in the Baltimore system, pusses in
an open canal in the middie of the tunnel
and beneath the floor.

One Cent Invested in Electricity

The above amount will pay for the
heat or power to:

Poach or fry two eggs each for six
_persons.

Broil a steak for two persous.

Cook a shrimp wiggle for four per-
sons.

Prepare lobster a la Newburg for four.

Perfectly percolate coffee for a dinner
party of four persons.

Perfectly toast bread required for a
breakfast party of four persons.

Supply the hot water for tea for a tea
party of eight persouns.

Percolate coffee, toast bread, and fry
or poach eggs for breakfast for one per-
SOM.

Crisp bacon enough for four persons.

Warm up a quart of cooked beans or
other vegetables.

ODD PARIS RAILWAY
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Heat two quarts of water to the hoiling
point.

Keep a twelve inch fan rumning for
114 hours. :

Make a hnen suit (sewing-machine
power).

Do one-quarter of the ironing of a
small weekly washing.

Enable a woman to curl her hair every
day for two weeks.

Operate a twin glow radiator in the
bath room for fifteen minutes.

Keep a heating pad hot and at an even
temperature to soothe a toothache for
two hours. .

Operate a vacuum cleaner for one
regular morning cleaning.

With three other cents, complete the
washing and wringing for an average
family.

Fry buckwheat cakes for hreakfast for
two persons.

Keep a 25 by fourteen inch warming
oven hot for fifteen minutes.

3roil famb chops on an eight inch disk
stove for two persons.

Incubate an egg into a chicken.

Make 20 hot drinks.

Sterilize one gallon of water.

Stitch 30,000 sewing machine stitches.

The above figures are based on the
average rate of lighting current, ten
cents per kitowatt-hour.— Sk Cord.
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The Wonderful Horograph

The nced of a device that will register
very small fractions of a second i1s ap-
parent when it is considered that in
races, aeroplanes or automobiles are
started separately, and that frequently
the elapsed time between the start and
the finish of two machines is extremely
close, making the ordmary stop-watch
methods of timing entirely inadequate.

It has been found that when a half-
dozen experienced and conscientious ob-
servers hold stop-watches each invariably
will give a different report on the time
made by the same acroplane or automo-
bile.

A solution of this problem has been
found in the horograph. This instru-
ment is operated by electricity in connec-
tion with electro-magnets and is almost
as rapid in action as the electric flash
itself. It indicates the elapsed time of
an aeroplane or automobile to the hun-
dredth part of a second

POPULAR ELECTRICITY MAGAZINE

The Force of Lightning

Tt has been calculated that the amount
of light given by a single lightning flash
is sufficient to illuminate an area of two
square miles.

The bolt itself would probably be visi-
ble several miles farther off, but the re-
motest part of the region mentioned
would have as much light as would be
given by a candle—quite enough by which
to read.

To produce such a light it would be
necessary to expend 13,000 horsepower
for a second.

These figures appear amazingly large,
but the time is short. The flash might be
for only 1-1000 of a second, but the im-
pression on the eye would continue for a
tenth of a second at least. Reckoned
down to an e¢xact hour, this movement of
force would be equivalent to only about
3% horsepower acting continuously for
an hour—Dbriefly, 314 horsepower hours.

and prints a permanent
record of this time in fig-
ures on a paper ribbon.

A statement of an ac-
tual accomplishment will
perhaps give a Detter
idea of the almost in-
credible rapidity with
which the horograph
works. A car traveling
at the speed of 80 miles
an hour covers 117 feet
every  second, which
means the depth of a
city block at every tick
of a pendulum clock.

The Thorograph has
given a printed record
of the time of each of
two cars traveling at a
speed of R0 miles an
Liour, when the {front
wheels of one car were

overlapping the rear inches thick.
wheels of the car iIn
front.

Large Shear which Snips Through Three-Inch Steel

A TDennsylvania steel mill probably has the largest
shear ever made.
accompanying illustration, weighs approximately 250,000
“pounds and is capable of shearing a bar or plate three
It is operated through several gears by a
100 horsepower motor which is located just behind the
large gear wheel on the right of the picture.

The shear, which is shown in the



POPULAR ELECTRICITY

Oil Venders of Korea

Electric light companies in this coun-
try that follow the policy of free lamp
renewals for the benefit of their cus-
tomers, may perhaps
plume themselves to a
certain extent in the Dbe-
lief that this “service”
idea is original. This is
not the case, however,
for the humble oil ven-
der in far away Korea
has the interests of his  —
patrons just as much at
heart as does the great-
est public service cor-
poration here. He trav-
els about from house to
house with two heavy
cans of coal oil hung from a stick across
his shoulders. Realizing, as does the big
electric company, that a satisfied custo-
mer is his best asset, he does not stop at
simply filling the lamps with oil but gives
them a thorough cleaning besides.

Pete Loses His Job

7B_y Co:rt_y o}‘ the New York Ldz‘:ouCo
DISPLACED BY THE ELECTRIC MOTOR
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CRAETE

THE OIL VENDER HAS THE “'SERVICE" IDEA

Pete, it should be understood, is a
horse who has lost the treadmill job he
had held for twenty-odd vears in a New
York livery stable. In place of the
clanking machinery of years ago, there
is a compact electric motor of five horse-
power. This bit of modern machinery,
an ever-vexing source of wonderment
even to equine intelligence, raises and
lowers the carriage elevator.

When Pete was the elevator operator
he knew every carriage, every coach and
every wagon in the establishment, and
furthermore, he knew just where each
belonged. A quick glance down the
shaft of the elevator told him whether
he was to stop at the second, third or
fourth floor, and he made his stops with
unerring accuracy.

It may seem strange to speak of tread-
mills in New York, in daily operation al-
most within hearing distance of the
Great White Way. The machinery in
Widder’s stable had survived from the
days when the horse was supreme. It was
only discarded when, during extensive
alterations, the building was wired for
electric light and power. How many
horses have toiled in the narrow spaces
of the treadmill, or how many miles they
have traveled, are facts unrecorded.




The Leasing of Blue Sky

By C. B. EDWARDS

“We will lease vou a desirable piece of
blue sky, corner of Broadway and 47th
Street, for $30,000 a year, terms cash.”

Would not such an advertisement
appear odd, and would not the public
think this was some new sort of real estate
hoax or at least a new way of attracting
attention for advertising purposes? Yet
such an “ad” would say nothing that is
not truc to fact, for

lights and reflectors, were once the only
means of advertising after nightfall.
With the invention of the rotary “flash-
er’’ came the “running rat” signs, the
first tvpe of moving sign put in general
use. Since then, larger and more elaborate
signs have been built, but the principle
remains the same, and it is this principle
that is the hasis of a patent owned by a

great advertising con-

more than $500,000 '
of blue sky is leased

every vear in Noew |
York, and the busi- 1
ness is inereasing; in |
fact, every available |
site along Broadway
has been taken up. |
Not one of cven the
poorest sites rents for
less than $15,000, and
where the sky is par-
ticularly blue and the
site is most conspicu-

ous the rents run
from 830,000 to $50,- YORK.
000 a wvear. ach

ONE OF THE FIRST SIGNS PUT UP IN NEW

IT IS SIMPLE NOW AS COMPARED
WITH THE MORE ELABORATE CREATIONS

cern that owns the
great  majority  of
signs in New York,
and collects rovalties
from those it does
not own or operate.
Only  four years
ago, a petticoat man-
ufacturer paid $10,-
000 a vear to have a
sign  placed  near
Times  Square. It
represented a girl with
an umbrella caught
in a rainstorm. The
flashing lights rapidly
turned on and off,

picee of blue sky sold

is leased complete with a moving figure
that will advertise the goods of the firm
that signs the check—that is. a moving
clectric sign.

Times Square, New York, is said to be
the busiest street corner, for the full 24
hours, in the world. The rcal cstate
values there are enormous, and it is here
that blue skyv comes highest. The chariot
race, the most spectacular sign in the
city, earns $130,000 a vear, or about $446
cach night. More than a score of adver-
tisers pay $3,000 a vear apiece to have
their cards “flashed,” and somec pay
more for two or three successive
“flashes. ™

While not entirely new, the evolution
of the clectric sign is quite recent. Bill-
boards, illuminated by suspended clectric

pictured the flutter-
ing petticoat and rain most cffectively.
The sign, the first of its kind, became
famous in a night, and so tremendous was
the success of the “ Petticoat Girl”” that
the manufacturers rencwed the contract
with the advertising agency for four
vears—cach vear for more money, until
the last time it was $15,000.

The success of the petticoat sign in-
duced others to have signs set up. This
required a regular production of new
ideas, and resulted in the employment of a
staff of artists by the advertising agencies
who do nothing but sketch ideas for
signs.

The price of sign vantage points rose
with rapidity, and soon after the appear-
ance of the petticoat sign every available
sitc was bought. Tons of stecl were
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CIGARETTES

Jor you!

SCHINAS/
T BROS

ONE OF THE MOST ARTISTIC—THOUGH NOT THE MOST COSTLY—SIGNS IN NEW YORK.

IT BRINGS IN $30,000 A YEAR

hoisted into position and
crected under supervision of
trained engincers to sup-
port new sign creations.
To-day more than a score
of these big signs arc in reg-
ular opcration each night.
There are the playful kitten
and the spool of silk, the
prize fighters that screnely
advertize summer under-
wear the year round, the
toothbrush goblin, the ar-
tistic rope walker and the
“weeps when he aint got
um’’ sign—being the col-
loquial name for a child
that cries for breakfast
food. These signs are of
great size and are built to
stand great wind pressure
and weathering. The chariot
race sign has a total height
of 60 fect, 1s 90 feet wide,
and the main chariot and
horses are 20 feet high by
40 feet long. There are

A DESIRABLE PIECE OF
BLUE SKY

20,000 tungsten bulbs in
this sign and it requires 600
electrical horse power to
operate it.

Whercas in magazinc ad-
vertising  the advertise-
ment 1s sent to the publice,
in electric signs the public
is sent to it. The most sur-
prising thing is that the in-
fluence of this advertising
is evident in all parts of this
country, and often in many
foreign lands. John Wana-
maker and 1. J. Heinz met
once at a Paris hotel.
After they were introduced,
Mr. Wanamaker remarked,
“Oh, ves, you are the
man who has that big
sign on Broadway.” MNr.
Heinz was much amused at
the incident, and said it
was the best cvidence he
had ever had of his wisdom
in spending $20,000 for a
single electrical  display




304

advertising the ‘57 varieties.” Mr. Heinz
said afterwards that he had been told of
that sign in seven foreign countries and
26 states of the Union.

It takes the entire work of from six to
ten skilled men for a month to arrange
and put up a single big sign, Such signs
cannot be turned out piecemeal, cach has
its own problems and idea. The artists
draw up the idea in a simple wash draw-
ing from which working drawings are
made. The supporting structure requires
more time in erection than the sign
proper and work may not be started
without first obtaining a building permit
from the city.

The signs are lighted cvery night at
sunsct by two men. Each sign is turned
on and off from a small box containing a
switch, fastened on the outside of the
building on which the sign is mounted.
One man starts at 47th Street, another at
59th Street, and they run towards each
other stopping at the various switch
boxes, unlocking them, and turning on
the current.

These men turn on all the signs in a
remarkably short time, and when they
-meet, turn and patrol the “sign district ™
until the crowds thin out and the signs
must again be shut off at one the next
morning. These “sign patrolmen” keep
watch of the signs and sce that they
operate satisfactorily at all times. Odd
things have been known to happen when
the flashers go on a “spree,” and these
men keep them oiled and working at
their best.

One great authority in the electric
sign business expressed, as near as words
can express it, the significance of the
clectric sign.

“It 1s forceful advertising when you
put an isolated distinctive bulletin before
half a million pcople—all readers—in a
single night. That is extraordinary cir-
culation. But when the announcement is
so towering, so dominating, that it burns
its story into the memory of each reader,
its influence 1s so great that even circula-
tion is secondary.”

POPULAR ELECTRICITY MAGAZINE

Loading Wagons by Electric
Telpherage

One of the most ingenious adaptations
of electric telpherage is found in the
utilization of this form of industrial
trolley system for the loading of wagons
in record breaking time. In some in-
stances telphers are being utilized to
dump or deposit loads of bulk material
in wagons fitted with ordinary Dbeds
whereas in other cases telpher impelled
tubs or receptacles are deposited on the
platforms of specially constructed wag-

AN ELECTRIC TELPHER

ons and are returned to the telpherage
terminal after the load has been dis-
charged. At an electric lighting plant
in New Orleans such a telpher not only
loads wagons but can be fitted with a
coal bucket and made to feed the bun-
kers. The buckets employed for wagon
loading by telpher are usually of a ca-
pacity of one to 114 cubic yards and this
method of uuloading wagons is being
employed successfully in the case of coni-
modities such as coal, coke, slag, sand,
ore, phosphate, and broken stone.
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SEOUL., THE CAPITAL OF KOREA, HAS AN ELECTRIC STREET CAR SYSTEM

Electric Railroading in Seoul

Seoul is the capital and principal city
of Korea. It is picturesque, no doubt,
with its squatty, queer looking buildings,
though not nearly so well kept and beau-
tiful as the cities of Japan. But it is
fast becoming modernized, as the picture
indicates, with its network of electric
wires and what appears to be an adequate
trolley car service. No coal wagons are
there to obstruct traffic. Instead, dimin-
utive horses meander along under enor-
mous bundles of fagots and if one of
them chose to walk the track could no
doubt bring forth considerable bell clang-
ing and calling upon ancestors on the
part of the native motorman.

Electrical Filtration

The steam exhausted from an engine
cvlinder always carries considerable oil
which remains in the water of condensa-
tion in the form of emulsion or fine sus-
pension, the water being milky and cloudy
and unless removed from the water, if
nsed again in the boilers, will cause
foaming and the cil left behind will set-

tle on the tubes or plates and cause
burning.

The condensed water when freed from
the oil and grease is especially adaptable
for feed water, being free from animal,
vegetable or mineral impurities. In the
past the emulsified oil has been removel
by chemical action and filtration, both
being very unsatisfactory and incomplete.

A new electrical process is based on the
property of the current forming the oil
into globules by electrolysis, much larger
than the minute particles carried in emul-
sion and the grouping of the globules.
The apparatus consists of a wooden tank
containing a number of plates which act
as electrodes. The oily svater is passed
around and between the plates and the
current coagulates the oil which adheres
to the plates. The water is then passed
through sand or gravel to purify it
thoroughly. A little hard water makes
the oily water more conductive and the
amount used is not enough to con-
taminate the filtered feed water. The
filter is automatic and requires no at-
tention except reversing the current
every few days to free the plates from
the oily deposit.—Dax1zz M. Grosi.




ELECTRICITY 3MAGAZINE

POPULAR

306

4IMOCITINVYD NOITTIE HNOd WIAO ONILYDIUDOV WOLVITIULNIDS DIYLD3TT LNVIO V 4O SAVY IHL 43LDIwd 38 TTIM

1TV HIAO ANV "LHOIN A8 SAVY ONIANIIE 40 IONIDILINOVW V ANV AVA A9 HOTOD 4O HLIVAM V AIWY 1SIM FHL HLIM ZIDONIW TUM L1§v3 dHL
00 J2AIF)F IVARUID PUD 0D UOYISOEXF p0u0 V142 J10] YRV vievUDY Ky ‘ZIOT IHITIALOD
RERE— s ————

o

Jlﬂ‘t Pl

e




“The City of Color”

How the Challenge of the World to “Give Us Something New” Wil Be

Met by the Directors of the Panama-Pacific Exposition

“Imagine a gigantic Persian rug of
soft  melting tones, with brilliant
splashes here and there, spread along the
waterside for a mile or more, and you
may get some idea of what the ‘City of
Color’ will look like when viewed from
the heights about the bay. This color
plan alone will make the Exposition
unique among the expositions of the
world.” These are the words of Jules
Guerin, director of color of the Panama-
Pacific International Exposition.

The day of the “White City” has
passed. At San Francisco in 1915 the
East will mingle with the West amid a
wealth of color by day and a magnifi-
cence of soft blending rays by night.
Practically nowhere at night will the
source of light be directly visible; but
everywhere will be diffused, will glow,
sparkle and scintillate variegated har-
monious color tones from structures
studded with myriads of jewels.

Mr. W. D’Arcy Ryan, director of
the illuminating laboratory of the Gen-
eral Flectric Company, was appointed to
undertake the commission of ligiting
the Exposition. As an illuminating en-
gineer Mr. Ryan has already achieved
national fame through his successful
illumination of Niagara Falls and of the
Hudson-Fulton celebration.  Recently
he has also devised the method for light-
ing the Panama Canal itself.

“The lighting of this Exposition,” to
quote Mr. Ryan, “will surpass anything
in lighting in the world’s history. The
advancement since the’ last big exposi-
tion in the science and art of electrical
enginecering and the development of elec-
tric apparatus has been so great that we
are now able to produce effects with
economy which would have been physi-
cally impossible five or six years ago. In
1915 there will not be a single piece of
lighting that has ever been used before.
Everything will be new,”

There will be no outlining of build-
ings with incandescent lamps.

Outline lighting has been done about
as well as it can be done. The streets ol
every large city to-day are ablaze with
it, displayed in almost innumerable ap-
plications. While undeniably beautiful
from a distance, outline lighting often
produces contrasting glare and dark
spaces; and when it comes to getting ef-
fects from mirror surfaces, such as
lagoons and moats, it is sometimes im-
possible to secure completely the desired
results.

The plan of the buildings is as unique
as is the harmonious clecorative and
lighting scheme. There will be no as-
semblage of individual palaces separated
by huge intervening areas which operate
to dwarf facades, however imposing.
Eight of the main exhibit palaces will
form parts of a correlated group sur-
rounding the three principal courts.
They will represent in cotiception a stu-
pendous Oriental bazaar, similar in form
to the bazaars of the East, at Constanti-
nople, Damascus or Cairo.

The official colors of the Exposition
are vermilion, burnt orange and a very
rich oriental blue. Thousands of flags
will flutter on the buildings in the breeze
from the Pacific. To make the flags,
bunting and decorations of this kind al-
together different from any other expo-
sition, the colors have been placed in the
design in alternate squares. At night.
the play of the illumination will be. di-
rected so that colors will hold their abso-
lute values.

The Court of the Sun and Stars will
stand out among the most brilliant archi-
tectural expressions of the world’s great
expositions. Tt will be distinguished not
alone by the majestic scale of its architec-
ture, but by the splendor ¢f its conception
and the warmth of its coior effects. The
tower at the southern entrance will be
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studded with 30,000 jewels, diamonds,
topazes, rubies and sapphires, which will
sparkle at night in powerful rays from
batteries of searchlights. The beauty of
the changing color effects of his immense
jeweled mass can scarcely be imagined.

These jewels are not colored bulbs;
they are actual jewels of the first Expo-
sition water. (reat quantities are now
being made from glass, of a special cut-
ting, cut for different distances and ef-
fects, some cut in this country and others
cut necessarily abroad. Strangely, glass-
cutters and jewelers had never cut any-
thing in these sizes before, and it was so
entirely new to them that the illuminat-
ing engincers were obliged to figure and
measure the index of refraction of the
glass. Some of tliese jewels will be sus-
pended upon delicate springs so that tlic
least vibration from the wind or machin-
ery or even the tramping of feet mayv
keep them in constant motion and set
them flashing. )

Two great fountains embracing groups
of statuary. one signifying the spirit of
the East and the other the spirit of the
West, brought together through the
Panama Canal, will also lie on the main
axis within the Court. At night the
Court will be illuminated from these
fountains. They will be constructed of
dense white glass and in the daytime
will in no wise suggest light sources.
Within each fountain will be concealed
72 luminous arc lamps, making a total of
14+ lamps for the Court.

All the noble facades of the magnifi-
cent palaces, the massive pieces of
sculpture, softlv colored, the stately pil-
lars standing against the rich red of their
Pompeiian background, the great mural
paintings spread across the walls of the
patios, even the Dblossoming reaches of
the tropical gardens,—all will be made
visible by light scientifically chosen that
will reveal their true colors in full splen-
dor. In the courts the mural paintings
will be lighted by concealed lamps set in-
to the fluted ‘pillars fronting them, a
special tubular lamp being designed.

—————— WL 4
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There will be electric fountains, but no
water will flash in them. Instead, smoke
and steam, much superior media for such
effects, will be sent into the air and glow
with tints from the rays of the mighty
scintillator. A huge locomotive, which
can develop enough power to drive it
along at 80 miles an hour, will be
mounted on a steel turntable and will
belch forth against the sky great colummns
of smoke and steam through which the
rays of the scintillator will play. Con-
trasting delicately with these geysers of
color, provided experiments now being
made prove successful, thousands of gi-
gantic soap-bubbles will be released from
a large blower and float into the air.
On these thie powerful rays of the scintil-
lator will glisten with the iridescence of
an insect's wings.

At the western end of the massed
assemblage of exhibit palaces will be
seen the classic outlines of the Palace
of Fine Arts, a beautiful example of
[talian architecture fronted with a great
spacious senticircular court resembling
St. Peter’s at Rome. At night its ivory
colonnades, drenched in silver radiance
apparently from the moon, will be re-
flected on the surface of the dreamy la-
goon in the intervening space between
the palace and the main block of build-
ings. But perhaps the most gorgeous
effects of glittering reflection will be re-
alized in the Horticultural Palace at the
left when entering ‘through the southern
gardens. Composed almost entirely of
glass, it will be a veritable crystal palace,
and at night will rise like a gigantic shim-
mering bubble of light 165 feet above a
fairvland of illuminated hlossoms and
shining fountains.

The mammoth electric scintillator,
which will be anchored on barges in the
bay 500 to 600 yards from the shore, will
project out over the entire grounds great
beams of colared light variations aggre-
gating over 4,000,000,000 candlepower.
This will consist of a battery of 48
searchlights having 36 inch parabolic
mirrors and representing the 48 States,
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Sixty men will be required to operate the
lights and will be trained to direct them
through many evolutions of color, throw-
ing brilliant auroras into the sky. On
clear nights the spread of these colors
will be visible in all the bay cities to
a distance of 50 or 60 miles. But mists
often roll in from the bay at night,
which will greatly heighten the wonder-
ful lighting effects, furnishing a back-
ground upon which to play the con-
stantly changing color scheme, and to
soften and intensifyv the lights at will

Modern Apartment Bunldmg
Basement
The illustration shows a corner of a
basement such as are now found in
modern apartment huildings. At the
right is a stationary vacuum cleaner with

VACUUM CLEANING SYSTEM

pipes and connections
apartment.

FFor the individual control of the vari-
ous laundry devices, a series of plug out-
lets are located as shown at the left of
the picture with a connector hanging at
one side. Ilinged covers are provided
over the outlets so that each tenant un-
locks his cover and uses current through
his own meter on motor driven washing
machines, irons, etc. A large hose and
tool also connects to the vacuum cleaner
for the janitor’s use in cleaning large
rugs and carpets,

reaching each

Kindling Wood Saw

The outer slabs that are ripped from
the logs at the mill as they are first pre-
pared to be sawed into lumber, form a
by-product, so to speak, which is cut up

GANG SAWS FOR
CUTTIMG KINDLING

into kindling wood by the machine shown

in the picture. These slabs and other
short pieces are conveyed by the continu-
ous chain hooks shown in the platform to
a set of gang saws. These saws set four
inches apart on the same shaft and cut
the pieces into suitable lengths.

Green Gutta-Percha

This substance is now obtained from
the leaves of the caoutchouc tree, and is
said to be more durable than that pro-
cured by cutting into the stem of the
tree. Unlike the ordinary product, it
does not require an expensive process of
purification, so that its cost is cheapencd.
In France and elsewhere green gutta-
percha has heen employed in the con-
struction of submarine cables,

S —

The notoriously poor street lighting in
most of the cities in Turkey cotnpels the
citizens to carry lanterns. Recently elec-
tric pocket lamps equipped with dry cells
have become very popular with all classes
except the very poor, and their use is in-
creasing rapidly.
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Miniature Battleships in Tank Tests

Iilectricity affords the power for the
various operations of the experimental
model basin of the United States Navy
Department, located at Washington—an
nstitution without counterpart on this
side of the Atlantic. Its purpose i3 to
disclose the virtues and defects of the
hull design for any given vessel by means
of experiments with models built on the
lines of the prospective ship. Uncle
Sam’s model testing tank which cost
$100,000 is 500 feet in length and 50
feet in width. The basin, the largest of
the kind in the world, holds one million
gallons of water. Up and down the
length of this artificial waterway the
models or miniature vessels are towed by
electrical power. The speed is con-
trolled in minutest detail by means of
four motors and is further regulated by
controlling the output of the generator in
the power station located 100 feet from
the tank. Ilectricity also operates the
brakes. -

An Elevator Without a Cable

A tendency is often observed in the
development of a machine or mechanical
system to revert to original types. Years
after a certain way of doing a thing had
been discarded as impracticable the idea

ELEVATOR WITHOUT A CABLE
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has been revived and perfected. For in-
stance, the very earliest types of eleva-
tors moved ponderously up and down be-
tween upright pillars under the impulse
of cog wheels meshing with a vertical,
toothed rack. A western inventor has
now perfected a similar idea in which an
electric motor, with a shaft extended in
each direction, drives a series of pinions
and worm gears, the latter meshing with
a rack and drawing the elevator upward
or downward.

United States Army T elegraphers

The United States Army now enrolls
not less than 1,200 telegraphers who are
capable of performing any of the work
required of their -
brethren in the
commercial field
and a large pro-
portion of whom
have had some

SIGNAL CORPS OPER-
ATOR IN SZRVICE
UNIFOEM

experience in wireless work as well as in

regulation key pounding. There are
several hundred telegraphers in the
coast and field artillery service but the
majority are to be found in the United
States Signal Corps, which is charged
with military conmmunicative work and
which now musters 700 qualified teleg-
raphers and at least 200 additional who
are fairly proficient.

The Signal Corps maintains a school
for telegraphers at FFort Omaha where
instruction is given to enlisted men who
wish to specialize in this branch. There
is no stated period of iustruction, this
having been found impracticable because
many men enter the armv from civil life
with more or less knowledge of teleg-
raphy.
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Talking Machine Helps to Sell
Real Estate

By the use of an clectrically operated
talking machine the sale of Los Angcles
real estate is expedited by a firm that
handles large tracts. In opening these
subdivisions it is neccessary to instruct
many salesmen regarding the commercial
features involved; not only prices, terms,
ete., must be correctly stated but all the
advantages of each particular tract must
be clearly set forth. Sometimes
as many as 200 salesmen are
engaged for a single tract open-
ing, and the training of these
men was formerly by oral in-

struction on the part of the sales manager
and by a quantity of printed literature,
which was too frequently not read.

At last the manager, Mr. Robert
Armstrong, hit upon the idea of delivering
his instructions at length to the talking
machine, such asisused in correspondence,
and the rolls are then repeated for the
benefit of the classes of prospective sales-
men. By this method the selling points
can be covered thoroughly, once, by the
manager, and after that repeated again
and again to the assistants with no further
strain upon the manager himself, who
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is left free for more important duties.
One of the photographs shows the sales
manager dictating, with a map of a
new tract in his hands. He carcfully
prepares his discourse, and, as the other

AFTER THE SALES MANAGER HAS ONCE GIVEN
HIS DISCOURSE INTO THE PHONOGRAPH HIS
WORDS ARE REPEATED AS OFTEN AS DESIRED
TO THE SALESMEN

photograph shows, his salesmen gather
in a group and listen to his instructions
until they are memorized.

Chicago Central Station Institute

The installation of the large turbo-
generator stations, together with the
present methods of high tension trans-
mission, coupled with the local sub-sta-
tion distribution systems, has opened up
ficlds for the use of energy which only
a few yecars ago were not considered
profitable. This new territory demands
well trained, experienced men.

This demand for trained men for the
sales and contract departments of the
large Middle West electric companies led
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to the organization of the Chicago Cen-
tral Station Institute.

The companies interested in this insti-
tute and which expect to receive the
trained men from the institute, are the
Commonwealth Edison Company, Illi-
nois Northern Utilities Company, Fed-
cral Sign System (Electric), Middle
West  Utilities Company and Public
Service Company of Northern Illinois.

The underlying idea of the institute is
to obtain the best possible material cap-
able of being trained, to fill the higher
positions in these companies later on.
At present the school has enrolled stu-
dents whose qualifications vary from the
four years’ engineering course to a tech-
nical high school education coupled with
sufficient practical experience.

The course given occupies a period of
eleven months, leaving out the month of
July, subdivided in such a manner that
each month is devoted to one general
branch of the business. This is to cn-
able the student to enter the course prac-
tically the first of any month for the rea-
son that the demand for the men is con-
tinuous throughout the year, and, there-
fore, it is the intention to graduate these
men at different periods during the year.

The forenoon work consists of class-
room instruction and demonstrators’
lectures by experts in various lines from
the companies interested, as well as
special lectures by men from the large
manufacturing companies on the com-
mercial application of their apparatus.

At one o'clock the students report to
the different departments of the com-
panies, where their time is put in at prac-
tical worlk. The departments are those
more or less directly connected with the
public, largely the contract and sales de-
partments. The students are moved
from time to time, thereby getting varied
expericnce in the actual working of dif-
ferent departments.

The students’ records are kept, both for
classroom and for afternoon worlk and
students are graded according to ability
shown.
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Arrangements arc made with the com-
panies interested to pay cach student $40)
a month for the half day’s service in the
various departments. A\ tuition fee of
$100 for the entire course is charged. [t
is the intention to give students a general,
all-around commercial training—in a
way. commercializing their engineering
training—covering everv phasc of cen-
tral station practice, enabling them to in-

telligently handle any of the general

problems brought up to the salesman of
today, without having recourse to the
office in order to obtain infermation and
advice.

Artistic Lamp Stand
The accompanying artistic design for
a table or stand lamp is the idea of Julius
[vans, San Francisco, Cal. The weight

needed to make the lamp stable assumes

TABLE LAMP OF
NOVEL DESIGN

the shape of a flower pot and the switch
and attachment cord are well concealed.
The lamp takes the form of an artificial
flower supporting and partially enclosing
the lamp globe.




Electrical Men of the Times
LAWRENCE J. SHAY
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Lawrence J. Shay of \Worchester,
Mass., has been made manager of the
newly created telegraph department of
the New IEungland Telephone and Tele-
graph Company, attached to the staff of
the general manager. Mr: Shay has held
the position of manager of the leased
wire and circuit department since this
department was created. This depart-
ment has to do with all telegraph leases
and the testing of the telephone toll
circuits. Since the beginning of the joint
arrangements between the New England

Telephone Company and the Western
Union Telegraph Company two years
ago, Mr. Shay has directed the work
as the representative of the New En-
gland Company. The importance of
this new service resulted in the creation
of the new department and Mr. Shay
was chosen to continue the successful
work. He is one of the best known tele-
phone men in the East and already has
the reputation of being “Johnny on the
spot,” when it comes to settling up Morse
broker leases or furnishing emergency

314



POPULAR ELECTRICITY MAGAZINE

facilities for the handling of newspaper
matter, without a single fall down re-
corded against his department.

Among some of his various “stunts”
for newspaper men were the wires set up
at Groton during the illness of President
Roosevelt's son; at the trial and execu-
tion of Mary Rogers at Windsor, Vt.:
the famous Raymond trial at Augusta,
Me., and several similar instances of the
handling of emergency facilities under
adverse conditions.  His motto has al-
ways been:

“Don’t wait for something to break,
but be ready for it when it does break.”

On election nights in 1906 and 1912 he
reduced the time by 24 hours in which
practically full returns were gathered
throughout the territory of the New
Fngland Company by establishing tele-
graphic centers into which returns were
telephoned from smaller places and im
mediately wired to the Boston center. As
a result, on election night, returns were

bulletined up on the St. Johin River in

northern Aroostook Countv, Me., with-
in two or three minutes of the time
thev were published on the hoards in
front of the DBoston newspaper offices,
the wire system being worked Dboth ways,

At the time of the Titanic disaster,
when the flash came that the vessel and
passengers were being taken to Halifax,
Mr. Shay tmmediately got his force to
work to set up a Morse circuit, available
for the newspapers. After the circuit
was completed, the story was dehied and
the circuit was not used. This was an
expensive bit of work, but when the con-
necting companies asked about the ex-
" pense, Mr, Shay's reply was that it was
for humanity, and that the anxious thou-
sands awaiting news of the awful disaster
were entitled to every opportunity to get
the facts without expense.

The first multiple relay telephone
switchboard was established at Worces-
ter in 1806, over which Mr. Shayv had
supervision. A few vears ago he de-
vised a combination telegraph-telephone
test board to meet the requirements of the
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New Iingland company, and this hoard
was afterwards adopted as the standard
testboard of the American Telephone and
Telegraph Company, being known as
“number four.”

Mr. Shay is 46 years of age, a native
of Northampton, Mass.. and was working
as a telegraph operator before he was
fifteen at Mt. Carmel, Conn. Ile had
seven vears in practical railroad work.
He saw the possibilities of the telephone,
however, and took up that work as night
operator at the Worcester office in 1889,
and has since mastered the details of
every branch of the service.

He is a modest man, and disclaims the
credit for his test hoard invention, giv-
ing the credit to his test men, than whom
there are no more expert wire men in
their line in the United States. TIf ever
there was an exponent of the square deal,
that man is Shay, and he is beloved by
his subordinates.

The Toughness

of Wait Meters

Apn electric
watt meter is a
scientifically  ac-
curate instrument
apphed to the
practical, every-
day purpose of
measuring  the
current used in
your home. As
such its mechan-
ism is necessarily
delicate but at the
same time so pro-
tected as to stand a great deal of hard
usage before it can be put out of com-
mission.

The watt meter shown went through
a fire and although badly battered and
buried under the débris for several days
it still registered just as accurately as
ever. A falling rafter knocked it from
its place on the wall and punched a hole
in the top of the casing, which can be
seen in the picture.

AND IT STILL REGIS-
TERED



A Profitable Club

“My! How tired I get of this continual
pedaling ! exclaimed Mrs, Mills, who had
a large amount of sewing to do for her
daughter who was going away to school
in the fall. “I don't know what I would
do without my sewing machine. It is a
thousand times better than having to sew
everything Dby hand, but sometimes I
think T know what it means to be a slave
in a treadmill!”

“Indeed it is tiresome,”” remarked Mrs.
Ames, a neighbor who was sitting near by
doing some hand embroidery. “Really I
don’t know what I would do if I had three
girls to sew for, as you have. I am kept
busy mending clothes for just one boy.”

“Well, T have a machine,” remarked
Mrs. Penn, “but I confess I am not fond
of running it, and if I had to do so much
sewing as Mrs. Mills T would never
get it done.”

The machine whirred and the three
women sewed, embroidered and knitted
in silence for some little time, then sud-
denly there was an explosion. .

“1 have an idea,” cried Mrs. Ames,
breathlessly.

“Do tell!” exclaimed the other two
women. The sewing machine came to a
dead stop.

“Recently,” ran on Mrs. Ames, “in
looking over my son's magazine, of
which he is very fond, T came across a
little story about a household fairy and
what do you think the fairy was?”

“What was it?”

“An electric sewing machine motor,.

and it did such piles of work—"
“But I could never afford it,” inter-

Elecirica% [nterests
S iomen

EDITED BY GRACE T. HADLEY
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rupted Mrs. Mills, “because it is all I
can do to send Llsie away to school. I
know that electricity can do the pedaling
for I have seen a sewing machine run-
ning smoothly and noiselessly with no
attendant, but I also know that I cannot
afford to have one. I have priced them
and they cost something like $25, I
think.”

“Maybe therc’s more to my idea,”
suggested Mrs. Ames.

“Do be more explicit,” urged Mrs.
Penn. 7

“Why couldn’t we club together and
buy an electric sewing machine motor?”

“Fine idea,” interrupted Mrs. Mills,

“We would consider your home the

PO
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THE DRUDGERY OF PEDALING BECAME A THING -
OF THE PAST
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‘club headquarters’ and keep the motor
here hecause vou need it most, but when-
ever either onc of us needs to do some
sewing quickly we will run here and do
it. We run in most every day anvway, to
sit with von.”

“The idea is excellent, but suppose I
pay $10 and vou each pay $7.50-—that
makes the $23, and with that amount we
can purchase the houschold fairy and it
will always be here to work for us.”

In this way the Neighborhood Sewing
Machine Cluh was organized among
three women who were congenial and
forn? of cach other and the plan worked
we'. ) he electric sewing machine motor
was purchased and kept in the busy
woman's homie. It proved to be a labor
saver and a profitable investment. The
drudgery of pedaling became a thing of
the past and the unanimous verdict of all
three was this:

“We could not do without our house-
hold fairy!”

Girls Study Electricity

The pretty girls of the 1lollywood
High School in the suburbs of los An-
geles are being given a course in electric-
itv this year that is in advance of any-
thing offered heretofore in the curricu-
lum of the public schools. This course is
intended to be a part of the practical
preparation of housewives in the art of
taking care of their homes, and the girls
are being taught the mechanism and use
of electrical apparatus and how to in-
crease household comforts and reduce
expense by having a practical knowl-
edge of the newest electrical devices.

Prof. Claud Sandifur, the instructor
in this course, has worked out an inter-
esting series of lessons for the girls, tak-
ing the theoretical and making it practi-
cal and the study of electrical problems
has become very popular with the girls.
It is interesting to see these students
dressed in their pretty middy suits, with
perky bows in their hair, ahsorbed in
their studyv of clectricitv.

A few days ago I called at the home

(A
—
-~

IT 15 INTERESTING TO SEE THESE STUDENTS
ABSORBED IN THE STUDY OF ELECTRICITY

of one of the cleverest ol the girl stu-
dents to ascertain just what practical
effect the course is having. T was met’
by the girl’'s mother,

"“Yes, indeed, Gertrude is hringing in
new ideas constantly for tlie operation of
the home in a more desirable way.” she
declared.  “Gertrude is in school now
but T will shiow vou how many electrical
aids we have now as a result of Prof.
Sandifur’s suggestions 10 the girls.”
She poirted to a pretty heater that was
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very ornamental, in a corner of the
drawing room.

“That is all the heat we need at anv
time in Hollywood,” she said. “You see
how pretty and clean the heater is and it
is always so. We carry it to any room
which it heats most efficiently and eco-
nomically.

“We are gradually depending almost
entirely upon the electric chafing dish
for our cooking as the girls at schooi
are obtaining new ideas every day for its
practical use. Gertrude has been speak-
ing lately of an electric oven which we
may have in the kitchen when we re-
quire more elaborate cooking. These
electrical devices are proving so service-
able and so convenient that 1 am just as
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enthusiastic about them as my daughter
is.”

1 found that the lights in this bunga-
low home are arranged to give the
greatest service at the least cost, for Miss
Gertrude's scientific touch was apparent
in every plan and fixture. Then there
were other devices such as irons and
toilet aids. It was a pleasure to visit
this home into which a clever school
girl had introduced so many electrical
comforts in a sclentific wayv. It made
an added proof that electricity is des-
tined to play a very much greater part
by far than many of us imagine in mak-
ing this world a comfortable place to live
in and a joy for human beings.—
STEPLEN [NNES,

WIRING FOR A $5000 TO $10,000 HOUSE

This house uses a single electric heat-
ing circuit with a restricted use of the
lighting circuits for heating purposes. As
can be seen in the basement plan, the
main supply circuit enters the basement
and from this the heating circuit and
lighting circuits branch off as indicated
by the arrows. The heating circuit runs

direct to the basement laundry, a branch
going to the flatiron. Connections are
made with the kitchen on the first floor
aud with the dining-room by branch cir-
cuits running through the partitions to
the respective rooms,

The heating circuit at the dining-room
is provided with flush wall receptacles,
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FIRST AND SECOND FLOOR. PLANS

Pl by conrtesy General Filectric Co.

to which connection is made for the chaf-
ing dish and percolator. In the kitchen
the electric baking outfit is arranged as
shown. This clectric outfit is used for
auxiliary cooking and the oven, placed
by itseif on the opposite side of the coal
range is controlled from the main table.

Upstairs the heating circuit upon
which the dining-room appliances are
operated is extended to supply current to

the electric luminous ra-liater, either in
the chamber or bathroon . The arrange-
ments for lighting circuits are shown in
the plans. Ianding and basement lights
are controlled by three-way switches to
make them most convenient. In the liv-
ing room a flush floor receptacle is in-
stalled so that the reading lamp, chafing
dish or coffee percolator can be operated
without using a long cord.
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Portable Breezes

It is a great comfort to have any kind
of a fan in the home, hut to have a fan
that vou can casily carry around as you
need it is a convenience
multiplied many times.
What is more delightful
on a hot sunmumers day
than a cool breeze to drive
away cares and worries
and rest vour tired body?
When the heat is oppres-
sive outside you can sit in
vour own home and by
merely turning a  switch,
vou can command a breeze
at \g/ill and this breeze iz
not © confined one

to any

room, for vou can have it ir. the dining
rooni, sewing room, the library, bedroon,
kitchen, upstairs, downstairs, at work or
at leisure, with only one portable electric
fan.

These portavle breezes keep you cool
while performing the evervday house-
hold duties: thev permit vou to dine in
comfort, uupestered by the troublesome
fly, and best of all they prevent the hot
weather from sapping the strength.
Thousands of homes to-day are being
cooled by breezes from electric fans.
Many homes have made them part of

IN THOUSANDS OF HOM=3 THE

ELECTRIC FAN

PART OF THE SUMMER EQUIP-

MENT THE SAME AS SCREEN
DOORS AMD AWWNINGS

IS MADE A
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their summer equipment the same as
screen doors and awnings.  These elec-
tric fans cost little to operate.  Ten cents
will run a portable eight-inch home fan
seven hours a day for a whole ~week.
Think of it—cool comfort
for less than a“quarter of a
ceut an hour! The twelve-
inch fan which gives a
stronger breeze uses 1o
more current than a single
electric light, It 1isu't a
question of whether vou
can afford one of these
summer comforts; they

cost so little to run that

they are within reach of
every purse,

The Girl Behind the Electric Sign

lectric advertising has increased to
such an extent that every citv now has its
“Great White Way.” a cheerfully il-
luminated thoroughfare with electric
signs that flash or spell out words, or
chromatic color signs attracting the eve
through color and motion. There are
waving flags, crawling snakes, jumping
rabbits or streaks of lightning; how
many women have stopped to inquire
how the flags wave, or the rabbits jump
or the lightning flies across the display?
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Some place out of sight is a busy little
flasher that operates electric signs
whether they are crawling chasers or
script breakers; in a type of flasher
wherein one apparently animated object
chases another around the border of a
sign, this illusion is accom-
plished by wiring each oppo-
site lamp in the sign on
one wire making half the
number of circuits

4

that there are
lamps in the bor- ?
der. About eight

or ten circuits are
lighted at one
time, and when the
ninth circuit ahead
comes on, the first !
drops off; when !
a lightning stroke
goes across a sign |
or building front, a
very small flasher
is making about 30 E
revolutions per | i
minute. A &)
high speed
tvpe of
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“I began to work here in the flasher
company's office,” she says, “when I was
a little kid and I began as a telephonce
girl. Then I took a night school course
in stenography and book-keeping and
kept on working. Now I am happy to

say I am office manager. Each

sign that comes to us must
S be worked out on blue
> prints and we decide
very soon whether

it can be operated

as an electric sign.
Then we construct

it on the dummy
boards back of the
office and wire it

\ and aperate it until
it warks perfectly.
When an order
comes in we have
to know the brand
of flasher, number
of circuits, two or
three-wire system,
& how flashed, and
-~y ho w to
&/, ship. I
L et LI like the

flasher pro-
duces spec-
tacular
cffects,
such as the
falliny ef-
icct of fountains, streams
of lipr'ds, foam, smoke,
fire, cLoud effects, revolv-
ing wheels and chro-
matic squares.  They
generally operate at a
speed of about 200
breaks per minute.

All electric signs are first built up on a
dummy board in the office of the company
making them and in the office of one
such company is a young woman who
has practically grown up with the flash-
ers.  She is Miss Nettie Liepe and she is
a good illustration of what a girl can do
who is thrifty and industrious.

A GIRL WHO WORKS OUT ELECTRIC
SIGN DESIGNS

work -and
if word
comes in
that a sign
is not
working
right in some distant
town, if [ know ‘what
lamps are out, I can soon
ascertain  where  the
trouble is by studying
the blue print where all
the wiring 1is traced
down to the flasher. Then I write the
clectrician how to fix it.”

Probably more small towns and ham-
lets in Norway use electric:ty than in any
other country, owing to the abundance
of water power. In ihe country districts
alsa there are often plants for each collec-
tion of five or six houses.



How | “Rezllluminated" My Home

By NELLIE ARCHER ALEY

The problem of satisfactory lighting
for the living rooms of a house recently
confronted me. The manner in which I
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EMPIRE LAMP AND SHADE

solved it may be of help to others con-
fronted with similar difficulties. In com-
mon with many houses this one into
which we moved was over-lighted. Glare
is probably the greatest crime against
good taste in the average American
home: this house was a flagrant exam-
ple of unsubdued glare ; sprawling chan-
deliers of poor design hung from the
center of each ceiling, each chandelier
heing equipped with four to six lights,
and when all were turned on. the living
room presented an appearance of glaring
distinctness reminiscent of the parlors of
country hotels; rugs seemed to jump at
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one from the floor while the furniture
stood out in a most displeasing way and
yet to get the light where it was needed
we had to suffer this eye tiring glare
throughout each room.

My problem was to retain the electric
lighting but to produce with it the soft
glow of canele or lamp light. I set about
to find just where the light was needed
in each room and my idea was to localize

-the lighting; that is, to bring it directly

to the places where it was needed instead
of flooding the rooms with unnecessary
illumination. The living room is not
large, about 18 by 18 feet. Here the light
nceded to be localized at the reading
table and at the desk, each of which
stood against the walls but on opposite
sides of the room. I had plugs put in
the baseboard—the wiring coming from
the basement—near each of these pieces
of furniture. On the reading table I
used a large portable electric lamp which
T already had; the base of this lamp is

verde green and the plain shade is of
four shaped sections of green glass
Jeaded tooether. Iior the desk a smal.

drop light seemed to be the most satisfac-
tory but when T cairr o look about T
found that the really wesirable ones
were very expensive. took plain
brass candlestick and had it wired 2-.d
fitted with a Tiffany shade. The total
cost was about four dollars but “he lttle
lamp is very handsome and quite the
equal of the ten dollar ones I saw in the
shops.

With these two portable electric lamps
the living room is now satisfactorily
lighted and evervone who enters it re-
marks upon the pleasing effect. A soft.
restful glow is diffused throughout the
room, in which not only the furnishings
but myself and my guests look infinitely
Detter than we did in the glaring light of
an overhead chandelier.

On the newel post in the stair hall was

s <

2
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a lighting fixture that I can only com-
pare to an explosion; a slender brass
rod supported six contorted arms, each
of which had an etched glass shade of
cheap appearance. The fixture was de-
cidedly in the way, for the armis stuck
out awkwardly. Some one was always
humping into the thing and I fully ex-
pected to hear it crash every time we had
company in the house. For these six
lights I substituted a single wall bracket
of simple design with a Tiffany shade
and the improvement is wonderful.

The drawing room had a cluster of six
lights at the ceiling that resembled a
spider in shape and sprawl; when not
lighted the fixture was not so conspicu-
ous, so I left it, but it is no longer used
for the room is now lighted by four drop
lights. For the piano I bought one of the
plain brass fixtures especially designed
for upright pianos and this throws the
light exactly where needed. The large
amount of light for the room comes from
a large Empire lamp with a shade of
green silk; a French gilt base of good
design supports the plain Empire shade.
Nothing could be more appropriate for
a semi-formal room and this lamp pro-
vides a pleasing illumination. The base
of this lamp was purchased at a depart-
ment store for eight dollars and the wire

frame for the shade was bought uncov-.

ered and I got the green silk and put it
on myself. The total cost of the lamp
was twelve dollars against $25 for
the same style when bought com-
plete. The other lights for the room are
two wired candlesticks with shades of
green sill; both of these, exclusive of the
holders cost but three dollars. One use
on a small cabinet and the other on a
side table. The effect of these green
shaded lights is very pleasing.

As I look about me at the way houses
are lighted I can not but marvel at the

lack of discrimination and taste shown by

most women in this matter. I have seen
beautiful rooms ruined by some mon-
strosity of a fixture which had no rela-
tion to the room itself. Remember your
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living room is not a store and that the
light of eight or ten unshaded bufbs is
hardly suitable for a room where one is
supposed to rest and relax after the day’s
work is done. As a rule, side lights of
simple design with shades of ground or
Tiffany glass and portable lamps of con-
venient size with silken or glass shades

SMALL DESK LAMP WITH SHADE OF TIFFANY
GLASS

will be found more satisfactory for home
lighting than wunshaded chandeliers.
Don’t judge illumination by the bright-
ness of the lamps. Judge the light vou
are getting by the way it helps yvou to
see. Do not think that because a lamp
looks glaring and brilliant it is giving
you good light. It may be merely giving
you too much light in the wrong place.
On the other hand, a well shaded table
lamp may look dim because it is well
shaded, and still be giving first-class light
for working purposes.




Holland’s Canals Awaiting Electricity

Of all the undeveloped opportunities
likely to impress the clectrical engineer
who travels over Europe none will prove
more conspicuous than the canals of the
Netherlands, which may be said to be not
merely waiting upon but silently plead-
ing for the transforming influence of
electricity.  Canals are. of coure, the
principal highways of Holland and vet,
with the exception of a comparatively
limited number of storage battery boats,
little has been done toward the introduc-
tion of the magic current in this promis-
ing sphere. The fact that the canals
afford long. straight stretches with few
locks would seem to render these water-
ways peculiarly well adapted to the intro-
duction of electricallv propelled canal

boats of the overhead trolley type which
o

have Dbeen tried out so successfully in

other places. Holland is to hold this
year sonie notable international exposi-
tions and there will be opportunities for
outside manufacturers to do “missionary
work”™ on behalf of electric propulsion
for canal boats.

Tasting Electricity

You can feel clectricity, the sense of
hiearing can detect it, ozone made by the
clectric spark atfects the sense of smell,
but not everyone is aware that it can be
tasted. If ycou have not tasted the effect
of current try this experiment:

Take a picce of bright, clean tin about
the size of a silver dollar and place it
above the tongue or beneath it with a sil-
ver dollar on the opposite side.  Keep the
outer edges of the silver and tin apart for

= . o s ™ 5
Copyright by Waidon Faweett, Hashington. D. Ce

TYPICAL SCENCE IN HOLLAND, SHOWING ONE OF THE LONG, STRAIGHT CANALS SO ADAPTABLE
TO ELECTRIFICATION
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a moment to see if you can detect any
Now bring the outer edges of the
metals together with one above and the
Immediately
there is a sour taste in the mouth. A
small wet Dbattery with the metals as
plates and the saliva as the electrolyte is
formed and the contact made at the outer
edges of the metals completes the circuit
while the current causes the sour taste.

taste.

other beneath the tongue.

Lord Keivin's Question

I was told some years ago at Niagara,
savs Isham Randolph in the Journal of
the Franklin Institute, that when lord
Kelvin was there a short time previously

he visited one of the power plants then

in the process of construction. A young

engineer—ignorant of the great persan-
ality he then encountered—was very kind

in showing him over the work and tell-

ing him all that he knew about it. \When
they were about to part, Lord Kelvin
said:  “You have told me many
mstructive things. Let me ask you,

Pyrography Pump from Odds
and Ends

The owner of this odd but effective
outfit, having a great deal ¢f pyrography
work to do, rigged an air pump to take

HOMEMADE PYROGRAPHY PUMP

the place of the bulb usually furnished,
The cylinder was made from the pump of
an old blow torch. The works of an old
phonograph was used for a reducing
gear and a 20 watt fan motor furnished
the power,

Weather Forecasts Reported by
Telephone

FOREST OFFICER READING THE THERMOMETER

“What is electricity ”” The young man
answered, “I do not know, sir.” The
great man said: “Then at last we stand
upon the same plane.”

The Mlountain State
Telephone amd  Tele-
graph Company of Ari-
zona is now co-operat-
ing with the United
States Weather Bureau
in reporting the weather
conditions in the differ-
ent sections of the state.
Ilven some of the im-
portant towns in this
section have either been
without any forecasts at
all or the reports have
been very incomplete.

Thirty-one towns will
soon be equipped by this
combined action of the
weather bureau and the
telephone company and
every morning the complete forecast
will be telephoned to the chief operator
of each town and will be accessible to
telephone subscribers.
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Mysterious VVrithing Snake

An amusing
piece of experi-
mental apparatus

may be made us-
ing a bar magnet

and some hraided
strands of tinsel.
» Fasten the Dbar

magnet to a wood-
y en stand as shown
and hetween the
y binding posts con-
nect a very slack
braid of tinsel
Connect - the bind-
ing
switch and
P or four dry cells.
By arranging a
double pole, double
throw switch not
shown and throw-
ing it over first to one side and then to
the other, the tinsel will wrap itself in
one direction around the magnet and
then uncoil and coil itself about the bar
in the opposite direction, depending upon
the direction of the current through the
tinsel.

To prevent the bar from short circuit-
ing the tinsel, the bar may be wrapped
with a layer of paper or linen tape.

\

MYSTERIOUS WRITH-
ING SNAKE

A Hot Fiber

According to the experiments of the
I'rench investigator Weber, the temper-
ature of the incandescent filament in an
ordinary electric lamp varies between
2849° and 2890° IF. This is perceptibly
lower than the melting point of iron,
which is about 1500° C. or 2912° F.
Dut with carbon fibers a little thicker
than ordinary, giving a little brighter
light, Monsieur \Weber finds that the tem-
perature may rise to 2962° T, or, in
other words, 30 degrees above the melt-
ing point of iron.

posts to a gz
three 2

POPULAR FELECTRICITY MAGAZINE

Boy Scout Lamp

The accompanying cut is of a new type
of flash lamp to be used for a bicycle
lamp, camping and general service. It
has a bicvele clamp; also a clamp to hold
it in the pocket or to hang it on a rope.

BOY SCOUT LAMP

On the side is a steady light switch and
a flash button. The battery will operate
a 374 volt tungsten lamp for five hours.
A large and efficient reflector is em-
ploved on the lamp.

Magic ‘Box

A novelty which affords much amuse-
ment is the magic box. Itis 4 x 6 x 2
inches, made out of wood with a glass
cover and lined with foil. The directions
for operating the box are as follows:
Rub the pane of glass with the little
leather cushion and the balls and paper
men will begin at once to produce their

MAGIC BOX
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performance, jumping about in the most
fantastic manner.  The only thing
necessary is to keep the box and leather
cushion clean and dry, which is done best
by cleaning the pane of glass before
using, with a piece of dry cloth. Static
electricity is the secret of the odd move-
ments.

Lighter for Motorcycle Lamps

In cold, windy weather it is not an

agrecable task to light a motor cycle
lamp, and it was this experience that
led to the following:

To the burner of the lamp bind with
tape tyo insulated wires each about three
feet long. T.eave about six inches pro-
jecting above the burner and bend in the

LIGHTER FOR MOTORCYCLE _AMP

shape illustrated, leaving the points about
1/10 of an inch apart. Connect one of
these wires to the spark-plug of the
motor and the other to one pole of a
push button suitably situated. Then con-
nect the other pole of the push button to
the front of the motor and the outfit is
completed.

In order to light the lamp simply start
the motor, turn on the gas and press the
clectric button.

Open Circuit Telegraph Connections
Referring to page Y83 of the January
tssue of Porvear Erectricity Maca-
ziNE 1 think the accompanying arrange-
ment an improvenient upon the open cir-
cuit telegraph diagram there shown.
With switches (A) and (B) on points

w
(8%
~I

(2) and (3) respectively this station can
be called using its own battery. \When
both switches are on points (2) this
station can be called using the battery
at the other end of the line. With tlre
switches on points (1) the line is clear.
Whenever the station is called switch
(B) is placed on point (3). The single
point switch is to open and close a local
circuit for private practice.—J. D. Vax
DRAKLE,

Light from Sugar

A phenomenon, the cause of which has
not yet been satisfactorily explained,
was described at a meeting of the British
Association.  Disks of loaf sugar were
mounted on a lathe and rapidly rotated
while at the same tinie a hammer plaved
lightly upon them.

An almast continuous radiation of light
was thus produced upon the sugar. It
was shown that the light did not arise
from beating of the sugar, and it is be-
lieved Dy some to be caused by changes
taking place in the sugar crvstals, held by
some experts to be of the nature of elec-
trical phenomena.

Experimenters” Tap Wrench
In building electrical apparatus of the
small kind, amateurs will find the tap
wrench here shown a handy tool to in-

x

EXPERIMENTERS” TAP WERENCH

clude in their kit.  As shown it is so made
that a tap can be quickly put in or taken
out, and the beveled end. when thrust
home, effectually prevents the tap from
turning in the handle—D. E. WiLpEr.

[P
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Wireless Club

Experimental 200 Meter VWave Sets
By PHILIP E. EDELMAN

Part 5

Rorary Gap

The rotary gap is more desirable for a
200 meter set operated by a transformer
because it combines the cooling feature
in the gap itself and may be used con-
tinually without objectionable heating.
When properly adjusted this form of gap
presents the additional advantage of a
musical tone. This gap is well known
and there are many forms of it, including
those using studs on the periphery or
face of a revolving wheel, stationary or
revolving electrodes, solid revolving
wheels without studs, plural electrodes
and other types. One suitable form
which may be constructed without special
tools and machinery other than a lathe
is shown in Fig. 9. The design is taken
from “Experimental Wireless Stations™
and a flat plate is utilized instead of a
ring with studs, by boring holes in the
plate at uniform distances.

The rotary electrode is preferably
made out of sheet aluminum 14 inch
thick, and while other sizes may be con-
structed in a similar manner, an eight
inch rotary electrode capable of dis-
charging up to one kilowatt is here
described.

IFind the center of a square sheet of
aluminum and describe a circle with a
four inch radius. Describe another circle
with a_ three inch radius, and a third
circle with a radius corresponding to the
size of the shaft used. (See Plate Lay-
out.) Now divide the circle on the three
inch radius into eight equal parts and
prick-punch the points accuratelv., Eight

holes, each 12 inch in diameter, are to be
drilled at these points, cither before or
after the plate is turned down to the out-
side diameter. The shaft hole should
also be drilled out. In drilling care
should be taken to get all of the holes
true and the aluminum should be worked
slowly. Use kerosene oil as a lubricant.
The outer diameter is best trued up after
the plate has been placed on a mandril.
A machinist will be glad to do this.

The simple bearings and mountings
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FIG. 9. THE ROTARY ELECTRODE

require 1o comment, but it is necessarv
to have the electrode revolve without
vibration and so that the face does not
wabble. The stationary electrodes should
have a diameter of 5/8 inch and are
mounted so that they are at the center
of two opposite holes when the latter are
in that position. These electrodes can be
mounted on a rocker like dynamo
brushes, if desired, to allow for adjust-
ments. The rotating electrode should be
revolved at a high rate of speed, that
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resulting from direct connection with a
synchronous motor being suitable. The
revolving and stationary electrodes
should be well insulated from each other
and foreign bodies and the rotating elec-
trode should be insulated from the drive
. shaft of the motor. An insulating coup-
ling with a 34 inch opening at each end,
such as is used in electric light fixtures,
may be used with a 3% inch shaft or the
insulator used may be made from a
block of hard rubber. The light alu-
minum electrodes do not offer much
resistance and a small fan motor may be
utilized to drive it. The stationary elec-
trodes mav De perforated as described
for the series gap and the length of the
gap should Dbe the same at both elec-
trodes. The gap need only be rotated
when in use and may be stopped when
the station is not used for sending pur-
poses. If a rotary gap is to be used with
a spark coil, it is not necessary to bore
the holes, as a solid electrode will do.

Tt should be noted that there iz no
chance for the spark to pass when the
stationary electrodes are concentric
with the holes. Tlte condenser may
charge at this point, and will readily
discharge through the short gap as soon
as the metallic surface comes into place
opposite the stationary electrodes. Small
aerials can he charged with larger
quantities of energy by means of the
rotary gap, for this reason. The gap will
give the best restilts when itis adjustcd
to correspond to tize other apparatus
vced. By again referring to Fig. 7
{Part 4, June) it will be evident that it
is an advantage to have the electrode in
line for sparking at regular intervals
along the charging voltage curve, out
of line while the condenser is charging
and out of line when the charging volt-
age, as, it approaches zero, falls below a
desired charging voltage.

CHARGING VOLTAGE
When spark coils are used no special
design is required for a 200 meter cir-
cuit. TFrom the foregoing discussion it
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should he obvious that a transiormer
capable of supplying a voltage at least
twice that of the charging voltage is re-
quired for use with the particular type
of apparatus described if the condenser
capacity is to be kept to the small value
specified. A 14 kilowatt transformer,
then. should be wound for at least 13.-
500-15,000 volts, a 14 kilowatt trans-
former for at least 19,000-20,000 and a
one kilowatt transformer for at least
26,000-30,000 volts, the first value in each
case corresponding to the lower value
given in Part 2 (April) and the other
value corresponding to the higher value
given in Part 2 for the charging voltage.
It may De stated that not many of the
old transformers are wound with a ratio
of the turns which will give this voltage
for the power specified. The voltage in
any case can be found by finding the
number of turns used on both the primary
and secondary of the transformer, and
since the primary voltage is known, the

Secondaryl_ (Primary voltage) X (Nc of Secondary turns)
voltage J' Number of prurary turns

In making a transformer for the
present purpose, then, it is only neces-
sary to alter the design to make the
scondary voltage at least twice that of
the charging voltage desired, or if a
transformer is purchased the purchaser
should see that the transformer is
wound so that a condenser of substan-
dally .01 microfarad will produce res-
onance, as has already bLeen set forth.
Many old transformers can doubtless be
remodeled to meet this particular re-
quirement and those having taps can in
some cases be operated with fewer
primary turns in circuit in order to
raise the secondary voltage. This last
case however may mean an overload on
the transformer and is not desirable.
The sanme result may be olstained in some
cases by adding to the secondary turns,
but this method is not always practicable.

CONNECTIONS

It will be remembered that the con-
denser circuit using .01 or .011 micro-
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farad can only have 1.1257 or 1.025°

microhenry for the total inductance. In
order to keep most of this inductance in
the helix or primary of an oscillation
transformer where it is needed, it is
necessary to make all connecting conduc-
tors in the primary circuit as short as
is possible. Every inch of wire or ribbon
used should be noted carefully with the
object of shifting the apparatus to make
the leads still shorter. The leads are
preferably made by using two to four
strips of eighteen or 20 gauge brass 00
copper ribbon at least 15 inch wide.
This method gives a thick conductor
which will be somewhat flexible, and if
thinner ribbon is used in a greater
number, the flexibility will be increased.
The cable mentiond in Part 3 may also
be used where a more flexible conduc-
tor is necessary, that is, for the induc-
tance leads.

The author finds that it is practical to
make the total length of the leads be-
tween the inductance, gap, and con-
denser less than sixteen inches. Wave
meter readings indicate very clearly that
even an inch in the length of the leads
in the condenser circuit make a difference
and that if long leads (total two to
three feet) are used, it is not possible
to operate efficiently at 200 meters. The
importance of short good conductors for
the leads, then, cannot be overempha-
sized. There are several methods of ar-
ranging the apparatus so that the leads
will be a minimum. Thus, the condenser
may be mounted on the helix and the gap
may be placed on top of it, in which case
the transformer can be mounted on a
shelf higher up so that the secondary
terminals can run down to the gap. (I,
Fig. 10.) Or when either a helix or oscill-
ation transformer is used with either a
rotary or stationary gap, the three parts,
the gap, the condenser, and the inductance,
can bhe arranged so that the terminals
form a triangle. the sides of which are
formed by the apparatus. This method will
give the shortest possible length for the
leads in most cases. As has already been
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noted, the ground and antenna leads
should be made as direct and short as is
possibie,

The . plural layers of ribbon form a
conductor which is readily soldered to
the terminals of apparatus, or which is
suitable for use with ordinary binding
posts provided that a hole or slot is
drilled through the ribbons at one end
(see Fig. 10.)

OPERATION
The connections for the apparatus

described are shown in the diagrams of
T
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Irig. 10. There are also. other variations
of these circuits which are suitable.
Some form of antenna switch (not
shown) should be used. The primary
cireuit of the transformer has also beéen
omiited. If the ~vlindrical incuctances
are of the standard type previously ¢-
scribed the primary inductance for any
turn or number of turns may be readily
found. The inductance of one complete
turn is approximately .29 microhenry,
that of two turns 1.16 microhenrys, that
of three turns 2.61 microhenrys, that of
four turns 4.64 microhenrys, and so on,
multiplying .29 by the square of the
number of turns to find the inductance
for the desired number of turns. Allow-
ing for the inductance of the lead con-
ductors, the primary circuit will include
between one and two turns with the .01
or .011 mf. condenser, and much can
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be done with even one turn to secure 2
good coupling between the circuits. The
feads, however, are an unknown quanti-
ty, and if made too long they may casily
have an inductance equivalent to from
3 to .6 microhenry. It mayv he noted
that the smaller sizes of spark cotls may
be operated at less than 200 meters with-
out difficulty on account of the small
capacity used.

The method of tuning {or 200 meters
has already been explained. In con-
clusion, it may be said that the object
of this article has been to clear up a few
points by giving specific cases.  ['arts
such as keys, switches, and even the
receiving apparatus, which involve no
conditions peculiar to a 200 meter cir-
cuit have been omitted, as they have all
been treated elsewhere,  Most of the
items represent recent practice and in
any case the reader should now under-
stand the chief requirements and limita-
tions, as well as the advantages of a 200
meter wave circuit for experimental pur-
poses.

(To be concluded.)
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Harry Hong Sling

Harry Ilong Sling, a bright, energetic
Chinese hoy, 1s probably the only wire-
less amateur having a stazion within the
“loop™ or business district of Chicago.
Harry is fifteen vears old, was born on
South Clark Street and i3 in the eighth
grade at the Jones school.

In onc of the pictures he is shown
seated in his room which 1s located upon

-the fourth floor of the hwlding in which

he lives.  This room serves both as a
workshop and as a good location for
wireless cquipment.  The lad’s mechan-
ical ability 1s demonstrated by the num-
ber of instruments upon the table which
were con-
structed  at
the work-
bench shown
on the left.
Among them
are a helix, a
rotary spark
gap. a con-
denser and a
telegraph kev.
His former

HARRY HONCG SLING AND HIS
WIRELESS STATION AMIDST
THE SK'YSCRAPERS OF CHICAGO
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aerial was small and low but recently he
erccted a higher one of four wires and is
seen standing by one of the masts which
is on the roof of a six story building.
The aerial height is 80 feet. In the dis-

-tance is the dome of the Chicago post

othice building.

Within a few months ITarry will go
over to China to study the Chinesc lan-
guage and customs, for China is as
strange to him as to an American boy ex-
cept as his father and mother have told
him about the country by stories and
pictures. While Chinese is spolken in his
home Harry writes and speaks most ex-
cellent English,

Fileering Out Wireless Without
Confusion

Professor Michael I. Pupin, chief of
the electro-mechanical Departiment at
Columbia University, New York, and
discoverer of the Pupin cable that per-
mits quick and perfect messages to he
sent under the sea, has just announced
an even more wonderful invention. ITe
calls his recent triumph the Pupin in-
ductor, and it has already startled and
received the unqualified approval of the
American Philosophical Society, as well
as no less a physicist than Professor
LLlihu Thomson.

Professor Pupin modestly refuses to
predict the great possibilities of his im-
portant discovery. Professor Thomson,
however, speaks boldly and enthusiastic-
ally about the discovery. [t is a rotating
armature which means around the world
wireless even for amateur ratio stations.

“The big trouble with wireless com-
munication,” said Professor Thomson,
“has been that the electric waves weaken
very quickly.  This makes it impossible
to send messages many thousands of
miles even with such gigantic stations as
Arlington, \Washington, or the LEiffel
tower in IFrance.

Atmospheric and other changing con-
ditions have limited wireless communica-
tions to the relatively narrow limits of
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3,000 miles. LEven-with airships Marcoui
was not able to extend the radius of the
messages beyond 3,000 miles. Even
2,000 miles is a long distance for land
stations to cover.

Professor Pupin's device is one by
which the received electric waves are put
in inductive relation with a rotating
armature of a motor. When a signal is
received it acts at once automatically on
the rotating armature. This rotating
feature, although the technicalities of its
action cannot be explained here, serves to
increase vastly the strength of the cur-
rent as well as the magnetic power. Thus
a greatly extended area of inter-com-
munication is assured.

_The rotator answers several other pur-
poses but none more important than the
filtering out of preferential or desired
signals.

In other words, all confusion is
abolislied, all interfering messages are
suppressed and no amateurish or criss-
crossing flashes can perplex the operator
or derange the codes.

A cruiser, for example, in Hampton
Roads or Long Island Sound where
there is so much perplexity and riotiug
of radio-telegraphic signals, because of
the large amount of business, the im-
mense number of vessels, and the numer-
ous near-by land stations, by the installa-
tion of one of Professor Pupin’s rotators
can not only pick out just the antenne
it desires, but can send a correct reply
across all of the interfering and interven-
ing stations,

Save Odds and Ends for the Shop

Don't pass up any good “raw materi-
als.” You will be able to make use of
most evervthing, sheet iron, copper, zinc,
and brass, wire, glass jars, tumblers and
bottles; all these things should be care-
fully hunted up and neatly arranged on
shelves around your shop. Edison is
said to have thousands of boxes in his
laboratory filled with every manner of
things. e even has a box of feathers!
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An Air ]nsula_ted Tesla Coil

Experimenters who have wireless
sending stations have all the apparatus
necessary for the operation of an air
insulated Tesla coil.

The coil here described is suitable for
use with spark coils giving from a two
to six inch spark or with a 4 k. w.
transformer. It is not advisable to make
a larger coil unless oil is used for in-
sulating. The coil shown in the photo-
graph will give a seven inch spark when
used in connection with a ¥4 k. w. closed
core transformer (magnetic leakage
type), glass plate condenser and a rotary
spark gap. \When a stationary gap is
used the sparking distance is about five
inches.

The drawing gives the necessary di-
mensions. Part of the primary and sec-
ondary tubes are cut away in the draw-
ing in order to make the construction
clearer. The post in the end view is
also cut away for the same reason. The
primary consists of 20 turns of Nc. 14
B. & S. gauge rubber insulated wire
wound on a paper or fiber tube six
inches outside diameter. The length of
the tube is not shown in the drawing
because there is a great variation in the
thickness of the insulation of different
kinds of wire. There should be just
space enough between
the end pieces to accom-
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be lower or the spark will jump into the
primary winding. . -

The framework may be made of any
hard wood. It should be put together
entirely with dowels, for if nails or
screws are used the spark will jump
into them. The tubes may be fastened
to the en pieces with glue. The wood-
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AN AIR INSULATED TE3LA COIL

work may be finished with any sub-
stance whicli is a good insulator. A
good imitation of hard rubber can be
made by using maple and finishing with
black shellac.

Very beautiful experiments may bhe
performed with this coil in a dark room.
The spark may be allowed to jump to

modate 20 turns of the
wire used. TIf stranded
wire can be obtained it
is preferable.

The secondary coil
consists of one laver of
No. 32 B. & S. gauge
enameled wire wound
on a tube three inches

outside diameter. The

winding should be eleven

~ Spork 6ap

inches long. The other i 8 _L §‘°
dimensions  may  be o v s = N
changed somewhat to | E Tm”"” 2@ 4
suit the builder. The Diggram of Connections

posts, however, must not

DETAILS AND CONNECTIONS OF TESLA COIL
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a piece of metal held in the hand but no
sensation of pain will be experienced.
If the spark jumps directly into the
body only a slight burning sensation will
be felt. Lubricating oil may be placed
on the end of the finger and lighted by
means of the spark without burning the
finger-—L. S. Urnorr.

Making a Detector Out of a Cart-
ridge Fuse

To make this improved detector the
following readily obtainable material will
be required:

One 30 ampere cartridge fuse and
base, one small piece of galena or other
detector mineral, four inches No. 30 cop-
per wire and two ounces of ordinary
sealing wax. )

The fuse is first opened by pulling out
the pins (one at each end) and the fuse
wire broken off near one cup. Now
wrap the fuse wire fastened to the other
cup tightly around a small piece of the
mineral and pour a little melted wax
over-the points where the mineral and
wire come into contact and let cool and
harden.

Fasten this cup and the piece of No:. 30
wire to the receiving setas you would
any detector and adjust the end of the
wire on the mineral till the signals come
in strongest. Then pour a little of the
sealing wax around the point of contact
and when it sets you will be surprised to
find it in the same sensitive spot as when
first adjusted. -

Following this, line the inside of the
fiber tube of the fuse plug with cotton and
insert the detector proper, putting the
wire through first so that a connection can
be made to the cup at other end of the
tube. This can be done with the remain-
der of the sealing wax and when the cups
are replaced on the tube and fastened
you Wwill have a detector that can stand
a surprising amount of hard usage and
can even be dropped on the floor without
affecting its adjustment in the least.—N.
E. Horr.
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Convergence of Wireless Waves

In discussing the possibility of wireless
communications for- distances exceeding
those now traversed, attention has been
called to a very interesting theoretical
point, namely, that when the equator is
passed, the waves may begin to converge,
following the outline of the globe, and
thus it may happen that at the antipodes
messages can be received much more
easily than halfway to the antipodes.

WIRELESS CLUB DIRECTORY

This directory of amateur wireless clubs and
associations will be published quarterly. When
a new club 1s formed the names of the officers,
also the street address of the secretary, should
be forwarded to us at once. Any changes that
should be made in the directory, when desig-
nated by an official of a club, will he made in
the next issue in which the directory appears,
after receipt of such advice.

Aerogram Club.—Walter B. Clarke, 17
St., Newport, R. I., Corresponding Secretary.

Aerograph  Club  of Richmond; Ind.—James
Pardieck, 320 South 8§th St., Richmond, Ind.,
Secretary.

Aero Wireless Club.—D. Beard, Napa, Calif.,
Secretary and Treasurer,

Allegheny County (Pa.) Wireless Association.
—James Seaman, Leetsdale, Pa., Secretary and
Treasurer.

Alpha Wireless Association.—G. F. Girton,
Box 57, Valparaiso, Ind., Secretary and Treas-
urer,

Amateur Wireless Association of Schenectady,
N. Y R. Toft, R. F. D. 49, Schencctady, N.
Y., Secretary, =
Amateur Wireless Club of Geneva (N. Y.).—

May

Benj. Merry, 148 William St., Geneva, N, Y.,
Secretary.
Arkansas  Wireless  Association. — Edward

Vaughn, 2622 State St., Little Rock, Ark., Sec-
retary and Treasurer,

. W. T. A, Wireless Club.—C. H.
Scarsdale, Pa., Secretary,

Back-Bay Wireless Club of Boston.—John F.
A, Davis, Readville P. O., Mass., Secretary.

Berkshire Wireless Club,—Jas. H. Ferguson,
18 Dean St., Adams, Mass., Secretary.

Calgary Radio Telegraphy Club.—C. Selby
Rickards, 3237 Seventh St., W. Calgary, Alberta,
Canada, Seecretary and Treasurer.

Canadian Central Wireless Club.-——Harold .
Mott, 9 Central Ave., Armstrong's Point, Win-
nipeg, Manitoba, Can., Secretary.

Cardinal Wireless Club..—Harry
South Division High School,
Secretary.

Chester Hill Radio Association.—Richard D.
Zucker, 46 Clinton Place, Mt. Vernon, N. Y.,
Secretary and Treasurer.

Chicago Wireless Association.—F. D: North-

Smith,

Sechwebke,
Milwaukee, Wis.,

land, 24 Scott St., Chicago, Ill., Corresponding
Secretary.
Coatesville Radio Telegraphy Assoeciation.—

Geo. H. Newlin, 326 Charles St., Coatesville, Pa.,
Secretary,

Colorado Wireless Association.-—W, F, Lap-
ham, 1545 Milwaukee St,, Denver, Colo., Secre~
tary and Treasurer.

Custer Wireless Club.—Walter Mavnes, 438
Custer Ave,, Los Angeles, Cal., Secretary.
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Association.—
De Xalb, 1L,

De Xalb Radio-Transmission
Bayard Clark, 205 Augusta Ave.,
Secretary.

Electrical and Wireless Club.—Clyde Stillwell,
108 Kappell Ave., Council Bluffs, la., Secretary.

Electro Mechanical Association of Columbus,
Ohio.—John Dolby, 512 W. State St., Columbus,
Ohio, Secretary.

Fargo Wireless Association.—Earl C. Reincke,
518, 9th St., Fargo, N. D., Secretary.

Forest Park School Wireless Club.—William
Crawford, No. 1, Springtield, Nass,,
Secretary.

Frontier Wireless Club.—George S. Franklin,

1034 Elmwood Ave., Buffalo, N. Y., Secretary
and Treasurer.

Geneva Amateur Wireless Association.—
“(Gieorge Esser, Geneva, I, Sccretary.

Geneva Wireless Club.—Henry B. Graves, Jr.,
418 (Castle St., Genevy, N. Y., Secretary.

Yermantown MWireless Association.—George C.
Jlackwood, 5346 Germantown, Philadelphia, Pa.,
President.

(,1amercv Wireless Club.—John F. Diell. 207
1. 25th St., New York, N. Y., Correspchding
Secretary.

Granby High School Electricity Cluh.—Kast-
man Smith, Granby, DMass.,, Secretary and

Treasurer.

Greater Huntington Wireless Club.—Frank L.
Murphy, 201-203~Main St., Guyandotte, W. Va,,
Secretury and Treasurer.

Greenfield Wireless Association.—Burrell .
Morris, 2201 Harrison Blvd., Oakland, Cal.. Cor-
responding Secretary.

Tiamilton Wircless Association.—H. N. Swain.
405 Franklin St., Hamilton, O,, Sccretary.

Hannibal (Mo.) Amateur Wircless Club.—
G. G. Owens, 1306 1ill St., Hannibal, Mo. Sec-
retary.

Harriman Wireless Association.—Everett R.
Parish, 801 Clinton $t., Harriman, Tenn. Sec-
refary,

Haverhill (Mass.) Wireless Association.—I.eon
1. Westbroolk, Haverhill, Mass., Secretary and
Treasurer.

Hobart Wireless Association.—Charles Clif-
ford, Hobart, Ind., Seccretary.

Indeponden(‘e \\'110](‘5': Association. — Joseph
Mahan. 214 South Sixth St., Independence, Kan.,
Vice President,

Independent Wireless Transmission Co.—ITar-
lan A. Eveleth, 72 Gray St., Arlington, Mass,,
Secretary.

Jonesville Wircless Association. — Merritt
Green, Lock Box 82, Jonesville, Mich., Secietary.

Klllm"ton Radio Club of Rutiand. Vermont.—
W. R. Canty, Rutland, Vt., Secretary.

l.ake View Wireless Cluh.—R. F. Fecker,
1439 Winona Ave,. Chicago. 1ll.,, Secretary.

T.ane Radio Association.—R. R. Trauk, 2147

Lincoln Place, Chicago, 11, Corresponding
Seceretary.

T.exington Aerogram Company. — Charles
Youbg, 5 Warren St., Lexington, DMass., Sec-
retary.

T.ong Beach Radio Research Club.—Bearnard

Williams, 5556 M. Seaside l.ong Bcach,
Calif., Secretary.

Manchester, (N. I1.) Radio Club.—KEarle Frec-

Bvd.,

man, 759 Pine St., Manchester, N. 1l., Sccre-
tary.
Minneapolis Wireless Club.—John T. Ewart,

Minneapolis, Kans., Secretary.

New Haven Wireless Association.—Russell
()'Connor, 27 Vernon St.,, New lIlaven, Conn.,
Secretary and Treasurer.

New Thomson Wireless Club.—Edward M.

Fleming, care the New Thomson, Kane, Pa.,
Secretary.
Niagara Falls Wireless Assaciation.—J. TJ.

Dobbhie, JJr.. 7 Buffalo Ave,, Niagara Falls. N, Y.,
Vice President and Secretary.

Non-interference  Wireless Association of
America.—Gerald E. Travis, 1062 Saratoga St.,
ast Boston. Secretary.

Northwestern Wireless
tHealy, 3349 Lincoln Ave., Chicago, 11, Corres-
])l)ll(]ll]‘* Secretary.

Oakland Wireless Club.—W. R. Sihbett, 916
Chester St., Ouakland, Culif., Sccretary.

Association.—T.. J.
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Oklahoma State Wireless Association.—Ralph
Jones, Box 1448, Muskogee, Okla., Secretary and
Treasurer.

Oregon State Wireless Association.—Clarcnce
Bischoff, I.ents, Ore., Treasurer and Corres-
ponding Secretary.

Panama-Pacitic

Wireless Club.—F. A, T.

Browne, 1553 Muth St., Oakland, Cal., Secretary.
Peterborec Wireless Club.—E. W. Oke, 263
IXngleburn Ave., Peterboro, Ontario, Can., Sec-
retary and 'I'reasurer.
Plaza Wireless Club.—Myron ITanover, 156 12.
66th St., New York, N. Y., Secretary and Treas-
urer.

Pueblo Wireless Club.—K. G. Hermann, 100
Board of Trade, 1’ucblo, Colo., Secretary.

Radio Club.—D. 8. Brown, East Side Y. M. C.
A., 153 East 86th St.,, New York City, Secretary
and Treasurer.

Radio Experimental Club.—T.

Chartres St., New Orleans, la., Secretary.

Radio-8ignal Club of Chicigo.—F. H. Mec-
Carthy, 2113 Washington Dyvd.,, Chicago, 111,
Secretary and Treasurer.

Radio Wireless (lub  of
Jurghard, 1 East 934 St
Secretary.

Rockland County Radio Wireless Association.
—1°, Haeselbharth, Nyak., N. Y, Secretary.

Roslindale (Mass.) Wireless Association.—
Fred C. Fruth, 962 Soutfh St., Roslindale, Mass.,
Secretary.

Reboul, 2106

America.—George,
New York, N. Y.,

Sacramento Wireless Signal Clubh.—W. E.
Totten, 1524 “NM” St., Sacramento, Calif., Sec-
retary.

Santa Cruz Wireless Association.—TTlarold 1Z.
Sentor, 184 Walnut Ave,, Santa Cruz, Calif.,
Secrcetary and Treasurer.

Seneca Electrical Club.—Toward Donnelly,
R. F,. D. 1, Geneva. N. Y.. Sceretary,

Southeastern Indiana Wireless Association.—
}. Hitz, Fairmont, Madison, Ind., Correspond-
ing Secretary.

Southern Wireless Association.—P. Gerns-
bhacher, 1435 Henry Clay Ave,, New Orleans, T.a.,
Secretary and Treasurer,

Springfield (Mass.) Wireless Association.—
D. W. Martenson, Secretary; Club Rooms, 32!
King St., Springfield. Mass.

Spring Hill Amateur Wireless Association.—

P. Hood. 2nd, 2 Benton Road, Somerville,
Mass.. Secretary and Treasurer.
St. ,Paul Wireless Club.—L. R. Moore, 1911

Ashland Ave., St. Paul, Minn., Secretary.

Stoneham Radio Assaciation.—Wendell Smith,
33 Warren St., Stoneham, Mass., Secretary and
Treasurer,

Qullivan Amateur Radio Association.—Cecil
1. Pigg. Sullivan, Ind.. Secreiary.

Tri-State Wireless Association.—C. J. Cow-
an, Room 1001 Falls Building. Memphis, Tenn.,
Recording Secretary.

Waterbury Wireless  Asseociation. — H. M.
Rogers, Jr., 65 1Xlizabeth St., Waterbury, Conn.,
Secretary.,

Wircless Association of Atlantic City.—Room
314 Bartlett Building. Atlantic City, N.

Wireless Association of DBritish ‘Colimbia.—
H. J. Bothel, 300 Fourtcenth Ave, 12, Vancouver,
B. (., Corresponding Secretary.

Wireless  Association of Canada.—\W. .
Schuer, 183 Harvard Ave.. Quebec, Can.

Wireless Association of Fort Wayne.—Adolph
Rose, 132¢ 1. Wayne St., Fort Wayne, Ind.,
President and Secretary.

Wireless  Associntion of Montana.—Harold
Satter, 209 South Ohio 8t., Butte, JMont., Sec-
r(*tarv

Wireless Association of Savannah.—I.. H. Cole,
Cor. Liberty and Price Sts, Savannah., Ga.,
Secretary.

Wireless Club of Baltimore.—Winters .Jones,
728 Monroe 8t., Baltimore, Md.. Secretary.

1Wireless Club of the Shortridge TTigh School.
—Robert €. Schimmel, 2220 N. Penn St., Indi-
anapolis, Ind., President.

M. C. A. Wireless Club of Williamsport,
Pa.—T.ester Tighton, 211 W. 4th St., Williams-
nport, Pa., Secretary.

Zanesville \Wireless Association.—Rudolph €.
Kamphausen, 105 South Seveath St., Zanesville,
Ohio, Secretary and ‘Treasurer.




Homemade Artcraft Fixtures of VWood|
By JOHN D. ADAMS
Part 1

LANTERN

In planning a lantern we must re-
member that there are two distinct ef-
fects to be considered—the result when
it is’ illuminated and its general ap-
pearance during the daytime. The effect
that obtains during the one period seems
to bear no relation to the other, as many
lanterns show up fairly well at night but
are anything but pleasing in broad day-
light. The subject of the accompanying
ittustrations is a simple affair of rather
attractive lines that will add to the home-
like appearance of the porch, and when
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BASE PIECE FOR LANTERN

illuminated will give ample light for all
practical purposes without being offen-
sive to the neighbors.

The first piece to make is the sloping
top. Square it up, and mark off the
necessary angles before sawing. Fin-
ish two opposite faces before commenc-
ing the remaining two. Next make the
bottom board. cutting a round hole in it
so that the globe may be renewed when
necessary. In order that the sides may
be firmly connected, nail four small strips
around the upper side of the bottom as

shown in the small sketch. Similar
strips are als» to be placed around the
lower side of the top piece. The four
side boards are now to be worked out
with the scroll saw, which should be
set with the teeth pointing inward so that
splinters will not be torn off along the
outside. The thin boards that trunks are
made of, consisting of three thicknesses

L7 ) '

DIMENSIONS OF LANTERN

. Note: The suggestion in the National Electrical Code regarding the wiring of wooden fixtures
is that wireways be metal lined unless approved armored conductors with suitable fittings are used.
Those desiring to conform strictly to insurance requirements may use a substantial metal tubing
for the wireways taking care that fins and sharp edges are rounded off.
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of veneer with their grains crossed, is
excellent material.  Thoroughly dry

hardwood, however, will answer every -

purpose. The corner seams may be mi
tered or simply nailed up after the fash-
ion of a box. Secure the necessary

LANTERN

pieces of art, colored, or frosted glass
and arrange for holding them securely
against the wooden sides by means of
tacks and small strips. Being assured
that everything goes together properly,
the assembling may commence. Nail the
sides to the top and also to one another
along the corner seams. Use glue and
small wire brads, the heads of which
must be carefully and deeply set. After
drilling a hole in the top for the wire,
the lantern is ready for the staining and
finishing.
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The chain may be connected by means

.of the bent piece of metal as shown, or

with a large screw eye. The wires should
be interwoven with the chain, or the lat-
ter may he entirely dispensed with and
the lantern hung directly on the usual
electric cord. The light can be controlled
from a wall switch or by means of a soc-
ket with a drop pull.

HALL LAMP

There are several places besides the
hall where the bracket fixture illustrated
may be appropriately used. On a porch
column, at either side of the fire place,
or above a small desk are all places
where this form of light may be worked
in to advantage. The shade is of a
form that may he made use of in several
combinations and its adaptability to a

o i

HALL LAMP

chandelier will be the subject of a later
article.

The one feature that will require the
greatest attention will be the fitting of
the four corners seams orn account of a
very slight angle made nécessary by the
general angles of the sides. Attend to
this feature first, and after having made
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the four sides to form a
tight fitting tapering box,
proceed to cut out the
panels for the glass and
the small  ventilating
openings near the top.
Use a scroll saw, and
finish all edges smoothly.
Securely nail and glue
the four pieces together
and then fit in a top.
Should the sides tend to

— 4 —
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wrap along their lower

edges, reinforce them

with thin strips of hard-

wood fastened on the inside. The two
blocks on top are now in order and each
will require some little care and accurate
marking out if we are to expect the
lines to stand out clearly. Prepare the
two wall blocks next, after which cut
the mortises for the horizontal arm. At-
tach the several pieces with glue and
screws, and while the glue is setting pro-
ceed to tenon the short arm to fit the
mortises already made. Cut a pmall
groove in the upper edge of this piece
for the wires, and then assemble the en-
tire lamp. Drill intersecting holes about
as large as a lead pencil through the top
blocks to- lead the wires out te. where
they connect with the slot just mentioned,
from whence they are to be carried back
through the two wall blocks. The socket
is suspended inside directly from the
electric cord and is operated by the usual
wall switch, otherwise a socket having a
drop pull must be provided.

If the necessary art or frosted glass
cannot be conveniently obtained, pro-
cure some heavy and appropriately col-
ored paper and paste it on the inside.
Those who have never used colored pa-
pers in this connection will be greatly
surprised at the effects that are possible
when illuminated. '

For use out of doors the woodwork
should be well varnished outside and in,

. LIBRARY LAMP
The successful construction of this li-
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DETAILS OF
HALL LAMP

brary lamp is much more a matter of
time and patience than of skill.  In other
words, the structural features are more
numerous than difficult. If the reader
decides that he can make one shade, one
bracket, and one foot, it is safe to assume
that all four of each can be made, and
therefore the entire lamp.

The method of making and attaching
the shades is identical with that pre-
viously described in connection with the
lantern fixture. The accompanying sec-
tional view clearly shows this feature.
First square up the sixteen small boards
that compose the sides, mark out the
openings from a carefully prepared pat-
tern, cut them out with a scroll saw and
finish all edges smoothly. Next get out
the eight pieces for the tops and bottoms
and after cutting the circular openings
(in the former for the sockets and in the
latter to give access to the interior) nail
strips around on one side, as shown in
the sketchh of the lantern base piece.
These are to facilitate the connecting of
the sides, which may then be attached
after having put in the glass. The shades
may now be put aside until we are ready
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to place them on the sock-
ets, to which they will be
attached by means of four
small strips of tin securely
bound or soldered around
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each socket. These strips

47—z ]

are spread outward when

.__I/Z!
the shade is in position, as

illustrated in the sectional

sketch. , W
In making the cross for

the base, each piece must

¥
o

be notched out in the cen-

ter and aifter securing a
good close fit, apply glue

and set in a couple of
screws from below. Cut
the square mortise for the
center’ post, and then
square up and fasten on
the four foot blocks. Aec-
curacy is essential to bring
out all these simple lines.
The center post is now in
order and after tenoning
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the lower end bevel off the

four edges, make the top
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perfectly flat, and drill a
large central hole for the
wires,

Next prepare the eight
«curved brakets and test carefully with
the steel square.  Place the post in
the hase and secure the lower set of
brackets in position using glue and
screws set in as indicated on the
working drawing. The four plain
projecting arms are now to be squared
up and drilled near the ends for the
sockets.  These holes need only be
about a half inch deep and will con-
nect with a smaller hole running
lengthwise to carry the wires to the
center post, through which they will
then run downward to the underside
of the base.

Attach the upper set of brackets
and the cap and ball on top.  Stain
and finish the entire lamp, shades and
all.  Place the sockets in position,
each with a good length of wire,
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DETAILS OF LIBRARY LAMP

L f 1

ONE MEMBER OF CROSS FOR
BASE OF LIBRARY LAMP

PLUG
ARRANGEMENT
FOR FASTENING

SOCKET TO
ARM

SECTlONAL VIEW OF LlBRARY
LAMP
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LIBRARY LAMP

which must be drawn tightly through
the wood so as to pull the socket up
snug and secure each socket by two
hardwood plugs inserted in holes in the
woodwork, the plug points entering
holes drilled opposite each other in the
socket nipple. Draw the ends down the

central hole and then attach the four
arms.  The various ends of wire are
now to be connected to the regular
twisted cord, which will lead away from
the lamp from the underside of the
base. If desired this feature may be
turned over to any wireman.



Elementary Electricity for Practical VWorkers
By W. T..RYAN

CHAPTER IV—MATERIALS LsED BY PracricAL WORKERS

In any electrical, apparatus there are
in generdl four classes of materials: con-

ducting materials for carrying the cutr-

rent; msulatlon for e]ectrlcall) separat—

ing material; magnetlc materials  in

which the magnetism is produced; and

the additional materials required to give
mechanical support to these three classes
of materials.

CONDUCTING MATERIALS

The most 1mportant conducting ma-.

terial is copper. It is the best all around
conductor of electricity with the excep-
tion of silver whose conductivity is ap-
proximately nine per cent greater, but
which is so expensive that it is not con-
sidered. Copper wire may be either
“hard drawn” or “soft drawn.” Where
tensile strength is of primary impor-
tance, as, for example, for transmission
lines, trolley wires, etc., hard drawn wire
is used. Where conductivity is a pri-
mary consideration and mechanical
strength is not of great importance, soft
drawn wire is used.. The difference from
the standpoint of manufacture lies in the
fact that the soft drawn wire is annealed
more frequently in the process of draw-
ing. The difference in conductivity
favors the soft drawn wire by about
four per «cent, whereas the tensile
strength of the hard drawn wire is very
much greater than soft drawn. For ex-
ample, the breaking strength of No. 1
hard drawn wire is 3,746 pounds and of
No. 1 soft drawn wire is 2,234 pounds.
Aluminum.—This is very plentiful in
nature and the cost of recovering it is
constantly becoming less. The use of it
for electric conductors is quite frequent
and is increasing. It is lighter than cop-
per but has a lower conductivity and
lower tensile strength. Copper
aluminun compare as follows:

and”‘,

ot Cocflicient

Specific | Condic | enie Stngrh | o, £EBa

degree F.

Copper, 8.95 98 35000 to 65000 | .0000095
Alumi-

num, 2.69] 62 25000 to 35000 | .000013

The relative conductivity of copper to
aluminum as shown is almost exactly
the ratio between the area of any B. & S.
gauge wire and one two sizes larger. For
example a No. 12 B. & S. gauge copper
wire may be replaced by a No. 10 alumin-
um wire as far as conductivity goes.
For equal conductivities aluminum has
1.56 times the cross-section of the cop-
per conductor, therefore it presents a
much greater -body to the pressure of
wind and the formation of ice. In some
localities these factors are important
considerations. Taking two wires of
equal conductivity, it will be found that
their diameters have the ratio 1 to 1.25,
therefore, with insulation of equal depths
it will require about 25 per cent more
material for the protection of the alumin-
um wire than for the copper wire. At
present equal conductivity aluminum
costs about fifteen per cent less than cop-
per. It is so plentiful that its price will
probably continue to decrease whereas
copper will probably increase in value.

While aluminum is undoubtedly not
well suited to many situations it is well
adapted to high voltage transmission
distribution. Aluminum is frequently
used for station bus bars. An aluminum
bar presents a much larger surface to
the air for radiation than a copper bar of
the same conductivity. Aluminum is
quickly coated by a thin layer of oxide
which protects it from moisture, sul-
phurous fumes, etc. It is now success-
fully soldered by ordinary means
through the use of an aluminum solder.
~ Iron.—Pure iron has about six and
hard steel about twelve times the re-
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sistance of copper. Where mechanical
strength is more important than conduc-
tivity, iron wire is sometimes used. In
very long spans in transmission lines
steel wires in a copper shell (copper
clad) are sometimes used in order to get
the necessary strength. Both iron and
steel wire must be galvanized in order
to protect from oxidation. Iron weighs
about 84 per cent as much as copper. A
very serious fault of iron for use as a
conductor is that it is magnetic, there-
fore offering a higher resistance to alter-
nating currents than to direct currénts.
This, of course, depends upon the fre-
quency, the size of conductor, etc. The
effective resistance of the Ballston line
of the Schenectady Railway System was
increased 93 per cent when alternating
current series motors were put upon the
cars and supplied with 25 cycle alternat-
ing current.

Carbon—Although. carbon is not
nearly as good a conductor as the metals
it is often used as a conductor of elec-
tricitv. The brushes which conduct cur-
rent to and from direct current dynamos
are almost always made of carbon. The
carbon of arc lamps is another example.
The filaments of carbon incandescent
lamps are also made of carbon. Rheo-
stats are sometimes made with carbon
conductors.

Liquids.—Acids and salts in solution
which are decomposed by the passage of

electricity may all be classed as conduc- .

tors.  The most important of these is
probably sulphuric acid, because of its
use in the lead storage battery. It is
often convenient to control current by
means of a liquid resistance. Pure water
is a non-conductor, but if small quanti-
ties of salt or acid is added almost any
desired degree of conductivity may be
obtained.

Alloys.—There are a large number of
alloys in use as conductors, but in gen-
eral they have some special application.
They are manufactured each for the sake
oi - some quality - which makes it of
greater value under certain circum-

. per.
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stances. This peculiar property may Be
zero temperature coefficient, low melting
point, high resistance, etc. The more im-
portant ones are German silver, man-
ganin and a combination of tin, bis-
muth and lead which will melt at very
low temperatures. It may be used for
fuse wire or solder. German silver is
an alloy of copper, nickel and zinc. The
resistance is about 20 times that of cop-
Manganin has nearly 40 times as
much resistance as copper and has a zero
temperature coefficient. TIts resistance is
the same at all temperatures.

INSULATING MATERIALS

Insulating materials are used to pre-
vent leakage of current between conduc-
tors in electrical apparatus and trans-
mission lines. Tt is not generally appre-
ciated that the lack of proper insulation
causes an unusual amount of trouble and
is one of the principal hindrances to
electrical progress at the present time. It
is a giiestion of insulation that limits the
voltage of commercial alternating cur-
rent generators to approximately 20,000
volts. It is a question of insulation that
fixes the upper limit of transmission line
voltages and limits the area over which
such water powers as Niagara Falls can
be economically utilized. Go and look ar
any railway motor scrap heap and you
will find that at least 80 per cent of the
motors are out of commission because
the insulation has failed.

The primary requisite of an insulating
material is that it be able to withstand
puncture when submitted to the maxi-
mum electromotive force under working
conditions, and that it will not deterior-
rate. There is a place for a number of
good insulating materials. Dr. Stein-
metz has given the name “electric pres-
sure rupturing gradient” to the number
of volts per inch of thickness neces-
sary to puncture the material. This is
the most important of the requisites of a
good insulating material as its function
is primarily to prevent leakage of elec-
tricity between conductors.
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Among the important dielectrics are
the following: Air, ambroin, armalac,
asphalt, ebonite, enamel, glass, gutta
percha, horn fiber, lava, leatheroid, mar-
ble, mica, micanite cloth and paper,
paraffin, porcelain, rubber, shellac, slate
and sterling varnishes.

Air—The wires of high' voltage trans-
mission lines are as a rule, not covered.
The air between the wires is what in-
sulates 110,000 volt transmission wires
from each other. Even in the case of a
large per cent of the covered wires, the
object of the covering is simply to
separate the wires, the air being de-
pended upon for insulation. Air has
many peculiarities as an insulator. The
rupturing gradient depends on the length
of path between the conductors being
much greater for a relatively short path
than for a longer one. It is also much
greater for a high pressure, than for u
low one. :

The spectacular “corona effect” which
precedes breakdown takes place when a
certain critical electromotive force is
reached, depending on the spacing of the
conductors, their radius and the atmos-
pheric conditions.

Armalac—This is an insulating var-
nish that has many good points. It is
black paraffin‘in a solution of petroleum
naphtha, the melting point of the paraf-
fin having been raised by a secret
process to over 300°C. It will absorb oil
and be benefited thereby. It never at-
tacks the conductor. It is applied by
simply dipping the taped conductors into
it. It is also used to insulate iron lamin-
ations. It is thinned with petroleum
naphtha and the plates dipped into it. A
very thin layer is formed which dries
very quickly without baking.

Asphalt.—This is used chiefly in cable
conduits. It is not affected by water and
is very ductile. It is cheap and is easily
repaired.

Ebonite—This is a species of hard
rubber. It has a very high dielectric
strength but is attacked by oils and also
by the air because of the sulphur which

it contains. It is brittle but fairly strong.

Enamei.—\arious kinds have been ap-
plied successfully to small wires ranging
in size from the smallest up to about No.
10 B. & S. gauge. Its principal advan-
tage lies in the saving of space and the
heat resisting qualities of the insulation.

Glass—This has veryv high dielectric
strength, is easily molded into any form
and posseses excellent electrical and fair
mechanical properties.

Gutta percha—This is used for in-
sulating cables where it is protected from
the action of light and air. It oxidizes
rapidly in air, the oxidation being has-
tened by light.

Horn fiber.—First in rank among the
fibrous materials is horn fiber, both in
mechanical and dielectric strength, but it
is rather expensive. \When impregnated
with varnish the dielectric strength is
high.

Lava.—This is not, as commonly sup-
posed, a substance of volcanic origin, but
is a mineral talc which has come to be
an important insulating material. While
in its natural state it can be machined as
easily as brass. After machining, it is
baked at a temperature of over 1,000°
which renders it so hard that noth-
ing but a.diamond will cut it. It is used
for transformer bushings and other
places where the requiremnents are simi-
lar.

Marble.—A high dielectric strength is
characteristicof this material. It is, more-
over, easily worked and is very beautiful

Mica.—One of the most valuable and
important of the insulating materials is
mica. It has a high dielectric strength
and is suitable for very high temper-
atures. It is a silicate of aluminum and
potassium or sodium found in nature. It
crystallizes in laminated form and may

- be split along its axis into sheets as thin

as 0.001 inches.
Parafin.—This is used to impregnate
other materials, such as cloth and paper.
Porcelain.—This is a suitable material
for line insulators. At high tempera-
tures it becomes a fairly good conductor
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and, therefore, is not suitable for ex-
tremely high temperatures such as are
found in furnaces.

Rubber.—In the manufacture of in-
sulated wires and cables rubber enters
very extensively. A layer of soft rubber
is applied to the tinned surface of a wire,
the tinning being necessary to prevent
the action of the sulphur of the rubber
upon the copper. Rubber will not stand
very much heat, therefore it must not be
raised to such temperatures as will
soften it.

The rubber coating is then mechani-
cally protected by cotton braids impreg-
nated with some wax compound.

Shellac—This is a quick drying var-

nish which is a good sticker, has a
dielectric strength and is moisture and to
a certain extent acid proof. It becomes
brittle and disintegrates at high temper-
atures.
. Slate—It should be free from conduct-
ing. veins and be enameled so as to fill
the pores and keep out moisture.
suitable for some classes of switchboard
work.

MAGNETIC MATERIALS

The only commercially important mag-
netic material is iron. When a piece of
iron is placed in a magnetic field it be-

FIG. 8. SIMPLE METHOD OF MAGNETIZING iRON

comes a magnet. The operation of mag-
netizing the iron is called induction. The
ability of the field to induce the attrac-
tive force is called its magnetomotive
force. The magnetomotive force may be
produced either by a previously mag-
netized piece of magnetic material or by
a coil of wire carrying a current as
shown in Fig. 8.
(To be continued.)

It is_
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Air Current Equalizer

The peculiarly shaped device placed in
front of an electric fan is called by its
inventor, Charles Goodwin, East Moline,

AIR CURRENT EQUALIZER

Ill., an air current equalizer. The adjust-
able, flexible blades permit the air to be
distributed over a large or small area as
desired.

Making a Hammer Useful at
Both Ends \
When fastening wires up with split
knobs, the wire should be drawn up taut
as each knob is put on. A handy instru-

HAMMER AS A WIRE STRETCHER

ment for the purpose is an ordinary ham-
mer. Cut a notch in the end of the
handle about three-fourths of an inch
deep and wide enough to take the” wire.
When you are ready to draw up the wire
and put the final tightening twist to the
screw in the knob, get hold of the wire
with the notched handle up close to the
knob on the far side and give it a turn
which will draw the wire as tight as you
wish. While you have it tight, clamp it
there with the knob.—NarsuarLL LokEe.



Electrical Securities
By “CONTANGO "

Receiverships and what they mean.

Necessary and unnecessary thev will occur —

sometimes to the detriment and occasionally to the benefit of the properties
involved. Their average effect explained by analysis and chart.

Broadly speaking, there are two main
forms of receivership: the voluntary and
involuntary. The former is brought
about by friendly action on the part of
owners; that is to say, in the case of a
big corporation, of the stockholders.
The latter is brought about by action on
the part of creditors, usually the bond-
holders on whose bonds interest has been
defaulted for a period.

The term receivership means the plac-
ing of the affairs of a corporation or busi-
ness concern in the hands of one or more
persons appointed by a court of law to re-
ceive all moneys due, pay out all moneys,
and in fact conduct the business until such
time as it may be ascertained as to wheth-
er the business should be continued or
wound up, or sold to bidders, in which
case, if the action for the receivership has
been brought by bondholders, it is usually
bought in by them.

A score or more disgruntled stockhold-
ers applyving to a court for a receivership
for a large concern is an occurrence always
looked on with more or less suspicion by a
judge in any court, unless fraud should be
charged and substantiated. In such case
an official receiver would be appointed by
the court to take charge of the business
and if need be wind it up. A receiver-
ship does not always mean failure. It
may, and usually does in the case of a
large corporation, mean that stockholders,
or a body of them, bondholders and com-
mercial creditors unite in a desire to as-
certain the company’s true position.
There would then be probably three re-
ceivers appointed as a committee repre-
senting the different interests mentioned.
In the case of default on bonds the bond-
holders, after the period established in
their particular mortgage, have, of course,

an absolute right to demand a receiver-
ship or to foreclose. There have in past
years been some very serious failures in
the United States involving receiverships
for some very important railway com-
panies, and in such cases the value of
shares of stock may have dropped from
say $80 a share t~ as low as $5.00. On
the other hand the bonds may have been
so well protected as to have suffered com-
paratively slightly in quoted price. This
would mean that the bondholders assum-
ing control of the property have ample
security for their investment with the
certainty of acquiring the property under
a receivership sale, and of thus being able
to have the particular company’s aftairs
conducted on such a basis as to pay and
maintain the rate of interest on their
original securities. But in the final ad-
justment there is usually a rearrange-
ment of the bonded indebtedness, a call-
ing in of the old class of securities in favor
of a new and more comprehensive issue by
means of which more capital is raised for
the proper development and further con-
tinuance of the business. A dozen cases
of corporations of the largest caliber pass-
ing successfully through the trammels and
difficulties of receivership might be men-
tioned. On the other hand, in quite a
majority of cases of receiverships for com-
mercial and industrial concerns the final
result has been the wiping out of the hold-
ings of the original owners. The point
of moment to the investor is to what de-
gree does a receivership affect his holdings
of stocks or bonds.

Will he lose his principal as well as the
interest, or dividends overdue, in the case
of preferred stocks?

It is hard to apply a set rule. One has
known cases of companies where there has
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been no bonded indebtedness and where
stockholders themselves have been re-
sponsible for the receivership, buying the
property in at the receiver’s sale, realizing
enough money to pay off or compound
with the creditors and then running the
business anew with a subsequent loss and
final failure. On the other hand large
corporations have passed through one or
more receiverships with little or no final
loss to the security holders and even with
final recoupment to the original stock-
holders.

The moral of this is that the mere fact
of a receivership must not of necessity
imply that all is lost. With the affairs of
a corporation like a public utility com-
pany this is scarcely ever the case, be-
cause by the very nature of its business it
is always a going concern; practically, the

POPULAR ELECTRICITY MAGAZINE

It appears that the risk of receivership
in gas and electric utility corporations
with average net earnings of $8.45 per
$100 of securities outstanding, is but
$0.37; in the case of industrials with
average net earnings of $7.79 the average
receivership risk is set at $2.07 and in the
case of railways with average net earn-
ings of $4.25 the reccivership risk is set at
$1.84. 1In each case the receivership risk
is represented by the length of the solid
black area. This chart very aptly and
clearly shows by a few simple figures
what has just becn explained at some
length, viz., it is in the commercial, or
perhaps one should say mercantile, line of
business that the receivership is most to
be expected and feared.

A receiver or receivers appointed by a
court conducts or conduct the business

NET EARNINGS,AND RECEIVERSHIP RISKS
PER 3100 OF OUTSTANDlNG SECURITIES.
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business must be conducted cither by re-
adjustment of stock and securities in the
hands of the original investors, or the
taking over of the corporation by some
larger concern with consequent protection
to the holdings of the original investors.

The point to be insisted on is that in-
vestors should not be in the least alarmed
a$ to the likelihood of receiverships for
public service corporations. The accom-
panying chart compiled by the well
known operating and financing firm of
Henry L. Doherty and Company of
New York is decidedly worth while con-
sidering as to this point.

until the affairs of the corporation are
refinanced or wound up, but at the same
time the expert managers and men con-
versant with the affairs of the company
are retained to look after their specific
departments. It therefore often happens
thatin the case of the receivership of some
railway company, for example, one would
not know that anything untoward had
occurred in so far as the personnel of the
operating force of the company is con-
cerned. It is the tightening of finances
and prevailing cconomies that as a rule
indicate the situation. But even so, the
business must be conducted, and for all
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pressing matters receivers' certificates for
payment will be issued, which, of course,
have prior claim on the company’s re-
sources or money coming in and before
anything else may or can be paid. These
certificates somctimes include wages and
salaries. When the receiver has paid off
and adjusted the claims of a company or
wound up its affairs then the legal court
under which he has been appointed will
discharge him.
ship is alwayvs heavy; in big affairs the
legal charges are enormous and there are
court fees as well. Courts have usually
special men they appoint as receivers in a
general way, and in particular is this the
case with the Federal Courts, but natural-
ly if the receivership is brought about by
the bondholders, in other words by those
who seck to get an accounting without at
once foreclosing their mortgage, thev have
much to say as to the person or-persons to
be named as receiver or receivers. In
the case of a friendly receivership the
president of the concern may be named
as the receiver and often is.

It is not necessary to go into the in-
tricacies of the legal end of a recetvership;
it is, however, quite important to insist
once more that security holders in partic-
ular need not by *any manner of means
immediately assume that they have lost
their investment by such proceedings.

Position of Electric Service Company
Securities

During the past ten vears the investing
public has been called upon to pass judg-
ment upon electric service company se-
curities to- a very large extent and the
final verdict has been a most favorable
one. Prior to 1900 it was difficult to
market the-bonds of such companies, ex-
cept when the company issuing them. op-
erated in thickly populated centers and
could show very large gross earnings.

This hesitation on the part of the public
did not arise from doubt as to the inher-
ent safety of such securities, for the elec-
trical business had been profitable and

The cost of a receiver-
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was known to be one of the few classes of
enterprises which had passed through
panics without experiencing anv serious
setback in earnings, but was due rather
to the fact that the technical develop-
ment had been so rapid that the methods
and cost of production had not been
standardized and there could be no real
basis upon which to. judge various prop-
erties. This, coupled with the fear that
new inventions might revolutionize the
entire preduction, made the public hold
off from buying this class of electrical
securities.

To-day these difficulties have disap-
peared. Methods and costs of produc-
tion are fast being brought to a fixed and
practical standard and investors have
been educated to a full realization of the
value of this class of investment.

Lost or Mislaid Securities

Few people realize the risks run by
them in not taking proper precautions to
see that their bonds do not fall into the
hands of strangers. by reason of careless-
ness, theft or fraud. It is therefore well
to outline the position of a bond in' the
hands of others than the true owner. A
bond is governed by the law of negotiable
instruments while the interest coupons
attached have the same negotiability as
the bond itself, if there appears on them
some negotiable word or language from
which negotiability-can be inferred, there-
by creating an obligation distinct and in-
dependent of the bond.

The first general principle in the law
of negotiable instruments is that the
holder of such has a good: title which he’
can defend against all others. if he is a
bona fide ““purchaser for value,” having
bought in the ordinary course of business
without any actual notice or inference of
facts which might interfere with its value
as relating to prior holders.

In the case of a bond an innocent ““pur-
chaser for value’ must acquire it before
its maturity, as an obligation presented
after maturity implies on: its face a situa-
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tion which should be inquired into. A
purchaser who has taken a bond in the
manner set forth above may recover on
it, although it may have been obtained
by the seller through fraud, theft, rob-
bery or breach of trust. As to whatisa
“purchase for value” the law may be
summarized by saying that a valuable
consideration has passed if the bond has
been paid for in money or something of
real value or where the purchaser has
changed his position to hisown injury,but
if the consideration given is considerably
below the market price, the good faith
of the purchaser may be inquired into.

It can be set down as the law that if a
bond is stolen or obtained by fraud and
_then is bought in good faith for a good
consideration by a third party, such party
can defend his title even against the de-
frauded owmer. While registration of
bonds would avoid the danger of loss by
theftlor fraid, yet it is not advisable to
put coupon bonds in registerable form, as
immediately upon registration the bond
loses its quick marketability due to the
red tape necessary before the bonds can
be transferred on the books of the regis-
trar and the various methods used by
registrars.

POPULAR ELECTRICITY .\IAGAZiNE

Few investors have a legitimate excuse
for being careless in the protection of their
securities, as it is ncarly always possible to
find a convenient safe deposit vault in
which to place bonds and stocks so that
possibility of theft may be precluded.

Accrued Dividends as Affecting the
Price of Stock when Issued
Any firm of brokers offering an issue
of “cumulative preferred stock” at par,
for example, with accrued dividend is
merely suggesting an arbitrary price. It
remains with the public to fix that price
by its belief, or lack of it, in the value of

the stock and its future,

Used as a term or expression in con-
nection witli the price of an issue of
stock, or quoted in an advertisement, it
carries with it the meaning of dividends
due or accrued and current, otherwise
the price of the stock offered would be
lower and described as ex-dividend, that
is, purchasable without accrued or cur-
rent dividends. And this is the same in
regard to bends, which, without accrued
or current interest, would be described as
ex-interest, and therefore quoted at a low-
er price.

To Determine Length of Wire in
a Spool

It is often necessary to find the length
of wire a spool will hold in order to get
the resistance or weight of wire.

To the large diameter in inches add
the small diameter in inches, multiply by
the number of turns of wire, then multi-
ply by .1309 and the result will be the
length in feet.

The number of turns in one layer may
be found by dividing the length of the
spool by the diameter of the wire (over
insulation of course). The number of
layers by dividing the depth of the spool
by the diameter of the wire, but there
will be an extra layer of wire about
every six to ten layers caused by the

wire dropping .in the grooves between-
the wires of the under layer.

Wire Splicing Tool

The illustration shows a device made
out of a temper drawn file, bent as shown
with slit shoulders
ground in the
sides so that
when two wires
are crossed for
the making of a
splice, the round-
ed slit holds one
wire and a lever-
age of ten inches
may bhe obtained
for twisting.

VVIRE SPLICER



SCIENCE EXTRACTS FROM FOREIGN
JOURNALS

Detecting Flaws in  Aluminum
Joints.—Now that aluminum wire is
coming extensively into use for electrical
work, it will be of interest to note the
new method ~f detecting flaws in alumi-
num welded joints, whether for wire or
for other kinds of pieces. This applies,
of course, to a direct weld of the metal,
and not to a soldered joint. A German
engineer, Otto Nicolai, of Bonn, finds
that a joint of this kind can be very
readily tested Dy simply dipping in
water for a certain time. For instance,
the joint is immersed in a vessel of
water, and if air bubbles are seen
to he given off after 48 hours, such
bubbles being hydrogen gas, we may
be sure that the joint is defective and
the metal will give out sooner or later.
He claims that a bad joint of this kind
“will last only fourteen days when under
water, but in the air it may sometimes
hold good for several months, but is sure
to break at last. Naturally, damp air
hastens the corrosive action and soon
breaks down the joint—Revue [Llec-
trique, Paris.

Wireless in Polar Explorations.—

Wireless telegraphy will be a feature for
the equipment of the “Fram,” Capt. R.
Amundsen’s vessel to be used in his ex-
pedition to the North Pole, which is due
to start in May. Capt. Amundsen also
intends to carry a wireless outfit on the
sledges in his final dash to the Pole. It
has been queried whether a wireless set
carried on the sledges would not have
averted the tragedy to Capt. Scott’s
partv. They were only eleven miles
from One Ton Depot where there was
food and help when disaster over-
took .them. No doubt in the future
the stations in the Polar regions
will be provided with wireless. In
Polar exploration, of course. a very light
weight outfit is needed, especially for

the sledges. One of the lightest is the
new Marconi “knapsack” type, for con-
vevance by hand, and the total weight of
the complete station is only 86 pounds. It
can be erected in six minutes by four men,
and is able to reach a twelve mile range.
It will be highly interesting to note from
Capt. Amundsen’s experience with his
wireless equipped sledges what future
radio-telegraphy has in Polar explora-
tion. Among the members of the Shack-
elton expedition to the South Pole was a

‘young Australian explorer, Dr. Mawson.

On his return with the party, he decided
to retrace his steps in order to system-
atically explore the land which had just
been opened up by these intrepid ad-
venturers. Accordingly he, at the head of
a party of 32 scientists, has for
more than a year been engaged in ‘im-
portant researches in this virgin territory
—the coast extending westward for 2,500
miles. The main exploring party was
landed in Adelieland, where a base was
formed preparatory to another journey
to the magnetic pole. Other parties were
landed to the westward by the “Aurora”

and will be taken off by the vessel on her
return journey. . A wireless telegraphic
station was established at M\lacquarie
Island by the expedition in 1911. This is
midway between Tasmania and the Ant-
arctic Continent, Since then another
wireless installation has been made in
Adelie Island, and the connecting link of
Macquarie Island will enable Dr. Maw-
son to communicate the adventures and
discoveries of the three exploring parties
to his agent in Hobart. With characteris-
tic enterprise the Daily Chronicle has
made arrangements with the agents to re-
ceive the messages as soon as they have
come through to Hobart, and_ will then
publish them. This is the first time that
wireless communications will have been
telegraphed direct from the DPolar re-
gions.—Marconigraph, London.
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Electrically Produced Ferro-Silicon
and Potash.—LElectric production of
ferro-silicon as well as potash is to be
carried out by a new method in Sweden,
using current from hydraulic stations
which can thus be had cheaply. It is
reported from Gothenburg that the
Swedish engineer, Axel Lindblad, who Is
known by his work in electrical smelting
of iron, is experimenting with a test
plant in which felspar (containing
eighteen per cent potash is to be elec-
trically smelted with coal and iron. The
main product resulting from the opera-
tion is ferro-silicon, while the easily
sohible potash salts are in the slag and
can be extracted by a dissolving process.
About 100 tons of fertilizer potash are
said to have been turned out already in
the small plant and he is now engaged
upon the plans for a large one.—London
Electrical Review.

Use of the “Iron Arc” in Optical
Work.—The Zeiss optical works of Jena,
Germany, have latelv produced a rather
curious form of electrical apparatus for
use in various kinds of optical testing
work in their laboratories. The device
is based upon the use of the so-called
“iron arc,” that is, an electric arc having
its carbons impregnated with salts of
iron and this causes the arc to give out
a strong light which contains a large pro-
portion of ultra-violet rays. The iron
arc is much richer in such rays than the
arc bgtween ordinary carbons. A set of
screens is placed in front of the arc so
as to cut off all the ordinary light rays as
well as the heat ravs, and leave only the
ultra-violet rays to pass in a strong beam.
Such a beam is of a striking nature, as it
is quite invisible to the eve but at the
same time can produce powerful effects.
In these rays many substances are seen to
glow with a fluorescent light, and as is
well known, this is caused by the invisi-
ble rays exciting the substance, such as a
mineral crystal, for instance, so as to
make it glow and give out light which is
of another degree so that it can now be
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seen by the eye. It is also noticed that
the amount of light they give out is
greatly atfected by the purity of the sub-
stances, so that different chemical sub-
stances can be examined in the beam in
order to test their purity; that is, a pure
and an impure specimen will give differ-
ent hues of light.—The Engineer, Lon-
don.

Record in Wireless Telephony.—An
almost sensational feat in the way of tel-
ephoning acrcss space by wireless has
been accomplished by Professor Vanni,
who succeeded in telephoning from Rome
to Tripoli, a distance of over 600 miles,
mainly over sea. It will be remembered
that after the pioneer work of the Danish
engineer Poulsen, the question was taken
up by the Italian scientist Majorana, who
succeeded in eovering about 250 miles
distance, working between the vessel
“lLanciera” and the coast. Since then
there appeared to be no further progress
made up to the present time. Professor
Vanni now covers a distance which is far
ahead of anything to be reached up to
date, and this marks an important step in
telephoning by the aerial waves. His sta-
tion is set up at the Military Institute,
about eight miles from Rome, where he is
professor, and he was able to talk to the
engineers at the Tripoli station 600 miles
off. It is of interest to note that speech
is now sent over space for the first time
between Europe and Africa, crossing the
Mediterranean. He uses a liquid micro-
phone, which, by the way, is the invention
of an American, Chichester Bell, brother
of the celebrated inventor of the tele-
phone. Emploving a’ microphone on this
plan combined with electric apparatus of
the Maretti tvpe, his voice could be well
distinguished at Tripoli. Still more diffi-
cult was the experiment made by placing
the trumpet of a phonograph before the
telephone, and the words of the phono-
graph could also be heard at the other
end. Professor Vanni states that he will
next trv to work between Rome and
Paris, 730 miles.—La Nature, Paris.
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The Foen Drier

After scouring a tan shoe it must be
dried thoroughly before the polish is ap-

plied. To dry it
by fanning with a
rag or whisk

broom is a process
that “gets on the
nerves” of the cus-
m| tomer and wastes
the time of the
shop emplove. In
the most progressive shoe shining estah-
lislnments this fact is recognized, and al-
most as soon as the electric hot air blower
became practicable for other purposes
it was used for this one also. Some of
these driers, being designed for alto-
gether different work, are too cumber-
some and clumsy to handle in the re-
stricted quarters of the small shoe
shining parlor, so a small, convenient one
has heen designed—the Foen drier. Tt
weighs but two pounds and if operated
continuously would require but about
two cents worth of current an hour.
Considering that it dries a pair of shoes
in less than a minute its use means a
great many additional dimes during rush
hours when the shop is woerking to ca-
pacity and people are turning away every
minute because there is no vacant chair.

Barbers" High Frequency Apparatus

The [llectro Prismatic Wave gener-
ator is a new high frequency device for
use in barber shops, the current being
conducted directly into the customer’s
face or scalp through a vacuum elec-
trode of glass. The current used is high
frequency. The ordinary 110 volt light-
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ing current is stepped up to several thou-
sand volts and its frequency or alterna-
tions raised to several million per second,
making the current harmless and pleas-
ant to receive.

First, a thin towel is placed over the
customer’s face and a very mild current
is then turned onto the machine. As the
treatment progresses, the strength of the
current is increased little by little. This
treatiment is continued for approximately
four to five minutes, at the end of which
time the current is turned off and the
towel removed. Tlot towels are then ap-
plied to the customer’s face, after which
the regular massage cream is put on. The

BARBERS’ HIGH FREQUENCY APPARATUS

machine is then turned on and the elec-
trode held by the customer in his hand.
The barber then gives approximately a
three minute hand massage—the current
going into the customer’s body through
his hand during the entire period. As
the barber massages the face, sparks are
drawn through the face to his fingers.’
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This gives a slight tingling sensation to
the face. It is not, however, in any way
painful or disagreeable, but on the con-
trary, quite pleasant.

After the completion of the massage
the balance of the operation is similar to
the finish of an ordinary massage. Expe-
rience seems to have demonstrated that
the customer feels that he has received
nearer the worth of a dollar than fifty
cents.

Electrolytic Bleaching

In the days before modern chemical
and manufacturing methods had been
discovered, the bleaching of cloth was
done by exposing the material for a
length of time to the action of the sun
and the air. This process was called
“crofting” and the persons engaged in
the business were ‘‘crofters.” In the
early part of the last century the bleach-
ing properties of chlorine were dis-
covered, and since then this has heen

BLEACHING MACHINE

ELECTROLYTIC

POPULAR ELECTRICITY MAGAZINE

used almost exclusively, in the form of
chloride of lime or eau de Javelle, which
is a solution of potassium hypochlorite.
The use of chloride of lime, however,
necessitates the employment of a pre-
cipitating agent, such as soda ash, to re-
move the lime, which if not removed
makes the water extremely hard and
forms soap curds which if deposited on
the cloth camot be removed. This
method, however, gives a liquid which
although soft is strongly alkaline,

In recent years manufacturers have
been experimenting with electricity to
see if it would be possible to discover a
method of producing a solution of chlo-
rine which will have none of the disad-
vantages of the old methods. Now it
happens that one of the most prolific
sources of chlorine is ordinary common
salt, which is a chemical combination of
sodium and chiorine. By submitting a
solution of salt in soft water to electroly-
tic action there is liberated at the posi-
tive electrode, chlorine and at the nega-
tive, caustic soda. The chlorine gas.
being soluble in water, combines with
the caustic soda and produces a solution
which is perfectly soft and perfectly
neutral.

The manufacturers of the electrolytic
bleaching apparatus shown in fthe ac-
companying illustration state that if
electric power costs one cent per kilowatt
hour, and salt five dollars per ton, then
the cost of producing electrolytically a
bleach which would be the equivalent of
100 pounds of chloride of lime, will be
83 cents—the power costing 45 cents
and the salt 38 cents.

An analysis of these figures will enable
a comparison of the two methods of pro-
ducing a bleach to he made if the cost of
power, salt and chloride of lime is known.
It was found that taking an average of
a number of mills using the electrolyzers,
300 gallons of the electrolytic bleach
was equal to 100 pounds of bleaching
powder ; this 300 gallons being produced
by 150 pounds of salt and 45 kilowatt
hours of power.
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NEW BOOKS

Practicar Mataeamatics. By C. 1. Palmer.
New York: MeGraw-Hill Book Company.
148 pages with 68 illustrations. Price, 75 cents.
This book is Part 1V of a series and

completes the set which is designed to

meet the requirements of the practical

man who finally realizes the need of a

knowledge of elementary mathematics.

Part IV treats the subjects of trigonom-

etry and logarithms,

Tre Evecrric Motor. By Elmer E. Burns.
Chicago: Joseph G. Branch Publishing Com-
pany. 1912, 182 pages with 78 illustrations.
Price, $1.50. :
The aim of this work is to give to the

men in engine rooms and shops a first

hand understanding of the principles of
motor operation in everyday Lnglish.

PracTicaL MATHEMATICS FOR THE LENGINEER
AND ELectriciax. By Llmer E. Burns and
Joseph G. Branch. Chicago: Joseph G.
Branch Publishing Company. 1912. 139
pages with 21 illustrations. Price, $1.50.

A Dbook intended chiefly for the oper-
ating engincer and electrician. It treats
only of such subjects as the authors be-
lieve will be of value to such men,

SteEL. By I R. Markham. New York:
Norman W. Henley Publishing Ceompany.
367 pages with 168 illustrations. Price, $2.50.
This work was formerly known as

“The American Steel Worker.” It is
written by a man who has been select-
ing, annealing, hardening, tenpering,
and studying steel for nearly 30 vears
and is a practical hook for the machinist,
tool maker, blacksmith, tool hardener
and superintendent.

WiriNG Di1agraMs OF ELECTRICAL APPARATUS
AND INsTaLvaTIONs. New York: MceGraw-
Hill Book Company. 253 pages with 439
Mlustrations. Price, $2.00.

This volume contains a collection of
circuit diagrams pertaining to all
branches of electrical engineering with
the exception of telephony and teleg-
raphy.
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AmericaN TeLeEararn Practice. By Donald
MeNieol.  New tYork: 3MeGraw-Hill Book
Company. 497 pages with 421 illustrations.
Price, $4.00.

In this work the aim has been to give

a detailed exposition of the various sys-
tems of telegraphy in use in America at
the present time, together with a complete
description of modern methods of opera-
tion and an extensive compilation of the
formule used in practice telegraphy.

EvecrricaL INSTRUMENTs aND TesTING. By
Norman Il. Sehneider and Jesse Hargrave.
New York: Spon and Chamberlain. 245
pages with 133 illustration=.  Price $1.15.
The apparatus described in this hook

is modern and universally used. The
tests are such as are made frequently in
the engine room, power house or techni-
cal school. Two chapters are given to
testing telegraph wires and cables,

A HaxpBoox oN INcanDpEsCENT Lamp [LLum-
INATION. Schencetady: General Eleetric Com-
pany, 1913. 148 pages with 59 illustrations,
Price, 50 cents.

A\ convenient reference book to all
interested in the sale or use of lamps,
containing valuable data of a general
nature, tables, diagrams, etc.. concerning
lamps, reflectors, cost of light, distribu-
tion, fixtures, wiring and a great num-
ber of kindred subjects.

ExamprLes IN ArrLiep Ernectricity. By C. G
Lamhb., New York: G. P. Putnam’s Sons.
61 pages with five illustrations. Price, 70
cents.

A collection of questions compiled
principally from test papers handed in
by students of the Cambridge Engineer-
ing Laboratory.

Tue MopeEry Wansair. By E.-L. Attwood.
New York: G. P. Putnam’s Sons. 142 pages
with seventeen illustrations. Priee 40 cents.
A brief account of the modern warship

written from the naval architect’s point

of view but in such a manner as to be
mteresting to the gencral reader.



The idea that the waves of light pro-
duce a mechanical push or pressure was
advanced by Clerk Max-

The well, who could, however,

Pressure offer only a theoretical
. proof.

of Light Lebedew of Moscow,

made an  experimental

demonstration of the pressure of light.
He employed a radiometer resembling
the familiar Crookes radiometers with
revolving vanes, but used a larger and
more completely exhausted bulb, from
which the heating effect that is the
principal agent in moving the Crookes
vanes was excluded.

When the light falls upon the vanes
they are driven before it, and the in-
tensity of the pressure thus revealed
comes within ten per cent. of that calcu-
lated by Maxwell. The effect is inde-
pendent of the color of the light, and was
also found to he directly proportional to
its energy.

The fact that M. de Boismenu has suc-
ceeded, as he claims, in producing small
diamonds in the electric

Electric furnace by a new method,
has awakened much atten-
Furnace . Rt ; .
. tion in Paris. Tt will be
Diamonds

remembered that the late
Prof. Moissan produced
microscopic diamonds, also by the elec-
tric furnace, but the experiments were
very difficult to carry out, so that since
then no one has been willing to take up
the matter, especially owing to the very
smnall size of the diamonds. M. de Bois-
menu states that his method is not a
difficult one to work, and he already
secures diamonds of 1/20 inch size, but

expects to produce larger ones, as the
process is only in the first stages of de-

velopment. He was led to his discovery
somewhat by accident, as while superin-
tendent of a carbide works he found that
the use of direct current on the carbide
caused it to be decomposed in the fur-
nace so as td produce carbonm, part of
which took the crystalline state as real
but minute diamonds.

Then he set up an experimental fur-
nace in Paris and after a few trials he
succeeded in oltaining quite a number of
the minute crystals. \What is encourag-
ing is that the size of the diamonds ap-
pears to depend upon the length of the
cperation, so that in his coming work
he hopes to be able to produce much
larger specimens.

Wireless telegraphy is being success-
fully employed in the survey of such
countries as the Belgian
Congo, the Sudan and sim-

Wireless o . ]

in ilar inaccessible regions. It

Survevin is well known that a very
YIE  exact result can thus be

obtained for the difference
in longitude between any two points as
shown by the difference in their re-
spective times. .Previous experiments
show that this latter is readily ascertained
by sending wireless signals between the
two points. - The method is likely to
prove a valuable one in colonial regions,
where there are no telegraph lines, as
portable wireless posts can be set up with
little trouble. In Belgium it is thought
that a map of the Congo which would
require a period of ten years to draw up
can now be made in two years or pos-
sibly less time.
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“I understand you went over to Crimson
Gulch and lynched the wrong man?”’

“No,” replied Three-fingered Sam. “You
can’t lyncle the wrong man in Crimson Gulch.

We jest got Piute Pete u little bit ahead of his

turn.”
* * *
"Arf a hinch, arf a hinch,
"Arf a hineh honward,
"Ampered by ’obble skirts,
‘Opped the “400.”
P
Mr. Rinkpate (to barber) — Part my hair
in the middle, please.
Barber —Yes, sir!  Shall I split the odd
one, sir?

* * *

One of the central Illinois county papers was
devoting considerable space ecach week to a
sensational divorce case then being fought in the

“local court. A reporter on the paper walking
through the city park one afternoon noticed a
young lady lay aside a copy of the paper, take
off her shoes and stockings, turn the latter wrong
side out and then put them on again. This
aroused the curiosity of the reporter and he
went to her and asked the reason for her peculiar
actions. She replied, “I was just reading the
account of the divoree case in this paper and it
was such hot stuff I had to turn the hose on
myself.”

* * *
Automobile Owner (after mishap in which
puppy has been run over) —— “Madam, I will

replace the animal.”

Indignant Owner — ““8ir, you flatter vourself.”
* *

He prided himself on his knowledge of base-
ball. At the end of the first inning he turned
to the girl and very condescendingly said to her:

‘“If there is anything about the game you don’t
understand, ask me and I'll be glad to explain it
to vou.”

“Just one thing,” she replicd. “I wish you
would explain how that rheumatic bush league
relic in the box ever gets the ball over the plate
without the aid of an express wagon.”

* % %
The whale that bolted Jonah dawn
Was kept awake o’ nights.
By hearing Jonal’s frantic ery,
“Turn on the ’lectric lights!™

1

or{ s
(ircuits

Minister — So you are going to school now,
are you, Bobby?

Bobby (aged six) — Yes, sir.

Minister — Spell kitten for me.

Bobby — Oh, I'm further advanced than
that. Try me on cat.
* * ¥*

Henry was very proud of the kittens, and
brought them to show to the visitor. His
mother heard them coming along the hall and,
alarmed at the procession, called out:

“Don’t hurt the kittens, Henry.”

“No, mother,” came the reassuring answer,
“I'm carrying them by the stems.”

#* * &

“Freddy, you shouldn’t laugh out loud in the
school-room,”” exclaimed teacher.

“I didn’t mean to do it,”" apologized Freddy.
“I was smiling, when all of a suddent the smile
bu’sted.”

* *

, Caller — So the doctor brought you a little
baby sister the other night, eh?

Tommy — Yeh; I guess it was the doctor
done it. Anyway, I heard him tellin’ pa some-
time ago, ’at if pa didn't nay his old bill he'd
make trouble for him.

»* * #*

“I got a funny one myself to-day,” said the
treasurer of the theater. “A kind of a fidgety
girl frisked up, pushel a five-dollar bill across the
shelf and sald, ‘I want a seat.’

“ “Where do you want it, madam?’ T asked her.

“She shoved her whole arin through the
window, waved her glove under my nose, and
hollered, ‘I want it right here in iny hand! Where
did you think I wanted it?" "

* * EJ

A physician visited a certain school building
to examine the eyes of the children. The
teacher next day sent a note to the mother of
one pupil saying that he was “not perfect
optically.” The following day Johnny brought
back a reply from his mother which read:
“The old man whaled Johnny last night and I
took a hand at him this morning and we think
he’ll be all right from now on.”

* * *

The smallest boy in the class read haltingly:
“I sce—a man—flyin’.” “Don’t forget the ‘g’
Danny,” reminded the teacher; so Danny read
again: “Gee, I see 3 man flyin’.”

3
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Electric Fans
Made by

Westinghouse

OU might just as well enjoy the coolness and com-
fort of an electric fan this summer. -

S} OU can buy a Westinghouse Fan (8 inch size), no better fan made
for less than ten dollars.

A nickel will pay for the electric current to run such a fan all day long.
The features that make the Westinghouse Fan of such unnsual value are:

Drawn steel frame, worked out to its present perfection by the Westing-
house engineers. Well designed and perfectly balanced motor, giving
great economy in the use of current. Properly designed blades. gtrength
of guard. Special felt protective base.

Look for the curved Westinghouse name plate and insist upon having a
Westinghouse Fan.

Westinghouse Fans may be had from dealers and electric light companies
in all cities.

Write for fan booklet showing various stvles of Westinghouse Fans for
all purposes.

Westinghouse Electric & Mfg. Co.

East Pittsburgh, Penna.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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In the depths of tropical seas the
coral polyps are at work. They are
nourished by the ocean, and they
grow and multiply because they
cannot help it.

Finally a coral island emerges
from the ocean. It collects sand
and seeds, until it becomes a fit
home for birds, beasts and men.

In the same way the telephone
system has grown, gradually at
first, but steadily and irresistibly.
It could not stop growing. To stop
would mean disaster.

The Bell System,starting with a few
scattered exchanges, was carried for-
ward byanincreasing publicdemand.

Each new connection disclosed a
need for other new connections, and
millions .of dollars had to be poured
into the business to provide the
7,500,000 telephones now connected.

And the end is not yet, for the
growth of the Bell System is still
irresistible, because the needs of the
people will not be satisfied except by
universalcommunication. Thesystem
is large because the country is large.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

One Policy

One System

Universal Service

For our Mutual Advantage mention Popular Electricity svhen writing to Advertisers,
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The Hospitality of Ample Light

W g

'\‘;5 £ I

HE porch is an evening

ik

institution.  Its usefulness

1s measured by the kind of
light you provide. Without ad-
ditional expense National Mazda
&&) Lamps will give you better,
whiter light and three times as
much of it as carbon =2 lamps.
You can burn a 25-watt National
Mazda =) Lamp all evening for
less than a cent. It is the idecal
lamp for pleasure, protection,
hospitality and economy—the
lamp that triples the lighting
power of electricity.

7

Put a National Mazda Lamp in Every Socket

P oy

Run an extension cord down to your porch table for
your portable lamp. Put a National Mazda Lamp in the
socket and read in the radiance of the Quality light,
National Mazda Lamps make every room a living room.
Holophane globes and reflectors provide scientific
distnbution of light without waste. COLUMBIA

Send for the “National Index to Proper Light-
ing of Homes”—free. It tells how to select the
right lamp for every room. QOur House Wiring
booklet, also free, shows how easily and inexpen- ™
sively you can wire any home for electricity, -t

NATIONAL OUALITY LAMP DINISION

Of General Electric Company

63 NELA PARK, CLEVELAND, OHIO

Any of these labels is o guaranty of National Quality

. W, % —

For our Mutual Advantage mention Iopular Eieetrielty when writing to Advertisers,
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12 DAYS = 5 60

~7#2%q ~ Seeing Foreign
PR America

including all expenses for travel,
berth and board, is offered by the

RED CROSS LINE

visiting Halifax, Nova Scotia and -
St. John’s, Newfoundland. The |f
most delightful, unique and health- l :
ful vacation cruise from New York.

Excellent Fishing and Shooting

New tourist steamships— 'Stephano” and
“Florizel™-—fitted with every device for
comfort and safety—wireless, bilge keels,
submarine bells, etc. 7 days at sea; 5 days
in port; the ship is your hotel. o trans-
fers. Splendid cuisine. Orchestra. Sea
sports. This cruise will be one of the most
novel and wonderful experiences of your life.

Reduced rates for superior accom-
modations during September and
October.
SEND FOR ILLUSTRATED BOOKLET 6

BOWRING & COMPANY, Battery Place,N.Y.

or your Tourist Agent.

For our Mutnual Advantage mention Popular Electricity when writing to Advertisers,
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These Buildings Occupied Exclusively By The

International Correspondence Schools

3 INSTRUCTION BUILDING. { -\

The 1.C.S.
Can Raise Your Salarx

For more than 21 years the International Correspondence Schools have been
training thousands of men for better positions and larger salaries. They can do
the same for YOU—right in your own home during vour spare time. g

Last year 5,143 I.C.S. Students voluntarily reported promotions or raises in
salary as a direct result of I.C.S. training. And thousands more were helped
who did not report their advancement.

What these men have done YOU can do, They had to face the same problems that now
puzzle you. They had worked hard but never got anywhere. They were tied down to
unpleasant, poorly paid jobs. They were face to face with the increasing cost of living, with
absolutely no hope of providing against it.  And they had just as limited educations, just as
hard work, and just as little spare time as you have.

G0 S0 O0OOOPOOOPOEOIESOSETOEOOEPOEOSIOIOOIOIOIOIODS

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 1102-Z, Scrantoa, Pa.
Please explain, without further obligation on my part, how

I can qualify for a larger salary and advancement to the
positlon, trade, or profession before which I have marked X.

But these men made up their minds that they
would prepare themselves for better jobs. And
with the help of the I.C.S. they ‘“made good.”
Today they are receiving three or four times their
former salarics. Their work is a pleasure. Their
opportunitiesforadvancement arcalmost unlimited.

Electrical Engineering
Electric Lighting

Mechanical Engineer
Mechaanical Draftsman

You've got just as much abilitv—just as high
ambitions—and just as stiff a backbone as these
men had. What they have done, with the help
of the I.C.S., YOU can do.

Mark and mail the attached coupon. It won't
obligate you in the least—and the 1.C.S. will show
vou how they can raise YOUR salary by training
you for a good job in the occupation that is most

20 00PN OPELEIY GQOGOGOOGY

Electric Railways
Electrician

Electric Car Running
Dynamo Foreman
Wireman

Mining Engineer
Telephone Expert
Surveyor

Civil Engineer
Automobile Running
Agriculture

Shop Foreman
Concrete Construction
Architect

Contracting and Build'g
Architectural Draftsman
Plumbing and Heating
Chemist

Bookkeeper
Advertising Man

Civil Service Exams.
Salesmanship

to your liking. Name . )
o St.and No._
Mark the Coupon—NOW Ec;zy S

® Present Occupation
P90 4000000200090 00000006000000¢

For our Mutual Adviaantage mention Popular Eleetricity when writing to Advertisers.
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CLASSIFIED

ADVERTISEMENTS

THE COST OF ADVERTISING IN THIS
SECTION IS 5 CENTS PER WORD

Remittance must accompany order,
or advertisement will not be inserted,

Forms for the August issue close July 1st.

AERONAUTICS

REVOLVING WING MODEL MONOPLANE
in knock down form $8.00; send $5.00, plans 30c.
Weight complete two pounds C. Lxcl\lel, Route
No. 29, Yonkers, N. Y. .

COMPLETE PLAN, DRAWN TO SCALE,
with concise Instructions for building a 3-foot
Nicuport Monoplane, 25¢.  Other Plans: Bleriot,
15¢, Wright, 25¢, Curtiss, 35¢, “Cecil Peoli’’ Cham-
pion Racer, 25¢.  Set of five, $1.00. 40 pp. Model
Supply Catalog, 5c. IDEAL AEROPLANE CO.,
86B West Broadway, New York.

AGENTS WANTED

DON'T ACCEPT AN AGENCY UNTIL YOU
get my samples and particulars. Money malkers.
Address SAYMAN, 706 Sayman Bldg., St. Louis,
Mo.

AGENTS WANTED

SELL HOSIERY; GUARANTEED AGAINST
holes or new hose freo build a permanent trade; big

profits; experience unn(‘cess(uv INTERNATION-
AL \IILLb Dept. 2, West Phila., Pa.

BOYS — WRITE FOR MY SPECIAL KEY

check proposition. It’s a money maker. David C.
‘\1012(’1 Belvidere, 111
AGENTS SEND TOR FREE SAMPLES

Joseph Duoba, 2409 S. IHoyne Ave., Chicago, 111
SALESMEN AND AGENTS: 40 UP-TO-

date new fast sellers. Sells everywhere. Samples
free. Utility Company, Dept. P., Hastings, Neb.
SEE WHAT I SAY UNDER “TYPE-

writers.” ATCHISON.

Agents—COST 3e, SELL 25¢. SIGN LET-
ters put on with roller. Samples free. Embossed
Letter Co., 237 West Illinois St., Chicago.

ATTRACTIVE ()PPORTUNITY: 150 PER
cent, profit sclling “ Gates Edgers.” For lawn and

garden.  GATES MANUFACTURING CO.,
)8() Parker Ave., Detroit, Mich.

AGENTS MAKE BIG MONEY SELLING
our new gold letters for office windows, store fronts
and glass signs. Anyone can put them on. Write
today for a free sample and full particulars. Metal-
lic Sign Letter Co., 400 N. Clark St., Chicago, 1l

THELEADER ELECTRIC IRON, COMBINA-
tion house to house and trade proposxtlon for
canvassers of either sex. State experience. Whitte-
more & Fuller, 601 Penobscot Bldg., Detroit, Michi-
gan, Dept. B,

AGENTS! SELL CREMEINE FOOD FLA-
vors.  Big sales. Something new. 25-cent tube
equals over a dollar’s worth of common extract.
Write for prices. The Magnet Co., Cortland, Ohio.

AGENTS — WE HAVE SEVERAL LEADERS,
brand new household specialties, big money mal\ers,
particulars free. Murphys Agent Supply Co,,
Box 11-A, North Stdtum Detroit, Mich.

MAKE AND SELL YOUR OWN GOODS.
Formulas by Expert Chemists. We obtain your

Government, Serial Number. Catalogue for stamp.
E. MYSTIC COMPANY, Washington, D. C.

AGENTS — AN  EXCEPTIONAL OPPOR-
tunity to earn $3,000 a year and upward. Some-
thing no one else sells. Send postal to-day for full
particulars. A. 8. SHUH, Sales Mgr., 1652 Syca-
more St., Cincinnati, O.

AGENTS SELL RICII LOOKING IMPORTED
36x68 Rug, $1. Carter, Tenn., sold 115 in four days.
Profit $57. You can do as well. Write for selling
plan. Sample offer. Exclusive territory. Sample
rug sent by prepaid parecl post 98¢. R. Condon,
Importer, Stonington, Me.

ATTENTION AGENTS “MOP, VACUUM,
Crew Managers, ete.,” Our indestruefible clemlng,
polishing, and dubtlcss mop just patented sells at
sight, pays 1509, profit; make $10 to $15 per day
oaslly Iixelusive territory to business producers.
Wonderful opportunity. A record breaking propo-
sition. Aet at once. Duncan Bros., 2906 N. Troy
St., Chicago.

AGENTS GET BUSY, NEW ADDING MA-
chine, Patented, exelusive ten'itory. sales unlimited.
Get our proposition, price $5.00 delivered, Guaran-
teed five years,” PHELPS SPECIALTY CO,,
Dept. S., Caro, Michigan.

AGENTS WANTED TOR ORIENTAL NOV-
elties, never before introduced. Quick sellers.
Repeaters. Immense profits. Particulars free, or
samples 25¢.  Kanematz, Box J-529, Portland,
Oregon.

SALESMEN:—WORKING FOR US MEANS
cash in your pocket every day; Household Device;
duplicate orders; profits big, experience unnecessary.
Write immediately.  Specialties Supply Co., 31
Willoughby Street, Brooklyn, N. Y.

MAKE $20.00 DAILY OPERATING OUR
Minute Picture Machines. Ixperience unneces-
sary. Small investment; large profits. Iree

book, testimonials, ete. Write, American Minute
Photo Co., Dept. 37y Chicago, 111.

WANTED—RESPONSIBLE INDIVIDUALS
or firms to take exclusive county and state rights
for handling our new patented EXTENSION
COVER. ¥its all sizes of kettles and cooking
utensils. An article that every housewife wants
because she will use it in the preparation of every
meal. Over one million will be sold this vyear.
Toreign orders solicited. THE SCOTT-JOHN-
SON COMPANY, Central Bldg., Rochester, N. Y.

SALESMAN FOR $6.00 SPECIALTY. YOU
get repeat orders.  Get ageney. B. Allbrad Co.,
723 Colonial Bldg., Boston.
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AGENTS WANTED

AUTOMOBILES

AGENTS:—DO NOT INVEST ANY MONEY
in Sign Letters until you see our samples. Guaran-
teed untarnishable Gold or Silver Letters, 214"~70c;
314"-80c; 414"-90c: per 100. Dime brings five
large samples with instructions for lettering win-
dows. Full line of Trade Emblems. Particulars
free. H. Alexander, manufacturer, 329 ISast 59th
St., New York. Established 1905.

AGENTS — EVERY MERCHANT AND PRO-
fessional man a prospect. Sell our complete line of
high quality, low-priced window letters, glass signs,
name-plates and wood specialties. Write to us now
for new 48-page catalogue and sample letter —
Free. Attracto Sign Co., 2649 North Clark St.,
Chicago.

AGENTS — TO SELL THE NEWEST ELEC-
tric appliance on the market; sold everywhere there
is electricity, in the home and office; liberal profits;
sales-driving sample, weighs a pound, no experience
or knowledge of electricity required; it shows how
to use one light instead of two and get the same
results; sells for $3.50 and saves the purchaser an
investment of $25. Write for particulars. THE
HANDY LIGHT CO. 29 Handy Light Bleck,
Cincinnati, Ohio.

YOUNG MAN, WOULD YOU ACCEPT AND
wear a fine tailor-made suit just for showing it to
vour friends? Or a Slip-on Raincoat Free. Could
yvou use $5 a day for a little spare time? Perhaps
we can offer you a steady job? Write at once and
get beautiful samples, styles and this wonderful
offer. Banner Tailoring Company, Dept. 275,
Chicago.

- AGENTS—WOULD YOU TAKE A STEADY
Job where you can clear $20.00 to $30.00 weekly
and work up to yearly profits of $3,000.00 or more?
My line is snappy household goods. Quick sellers.

Get busy with postal asking particulars. E. M.
Davis, G51 Davis Block, Chicago.
WE MANUTFACTURE GLASS PAPER.

Plain glass windows made to look like real stained
glass. Easily applied and beautifies the home.
Something new for agents. Two sheets of this glass
paper sent as a sample with catalogue in colors
and complete instructions on receipt of 10c. S. H.
Parrish & Co., 202 S. Clark St., Chicago.

AUTO ACCESSORIES

FOR FORD HEADLIGHTS, ABCO LITE-
Controller, $3.00. Prevents burnouts. Helps
magneto. American Battery Co., 1123 Fulton 8t.,
Chicago.

TIRES—ALL MAKES, ALL GUARANTEED.
28x215 $4.50; 30x3 $6; 30x314 $13. Write for our
complete list of tires and tubes before purchasing.
We ship C. O. D. Guarantee Tire Company,
Dept. E, 213-219 West 125th St., N. Y. City.

GUARANTEED 5,000 MILES WITHOUT
puncture. If your tires are old, don’t throw them
away, or you'll throw away 350 to $200. With
Durable Treads we give you a written guarantee for
5,000 miles without puncture. This is binding
whether your tires are new or old, treadworn, rim
cut or rut worn. Write for interesting booklet and
special discount at once to Colorado Tire and
Leather Company, 1024-L. Karpen Bldg., Chicago,
Iil.; 435-L Golden Gate Ave., San Francisco, Calif.;
524-1 West 34th St., New York City; 1344-1, Acoma
St., Denver, Colo.

AUTOMOBILE BARGAINS. LOWEST
prices and largest list in the world. All guaranteed,
shipped freight prepaid; get my prices before
purchasing. Runabouts, Oldsmabile, Reo, Cadillae,
$50; Fords, Buicks, $150; Touring cars, Cadillac
$90; Reo $150; Buick $175; Winton $275; Pope
Toledo $300; Ford $300; Maxwell $275; 1 have all
makes on hand. I desire agents to sell my cars;
write for Special Agents’ proposition at once. P. E.
King, 217 West 125th St., New York City.

BOOKS AND PERIODICALS

READ “SHE” 25¢. CATALOGUE 2c.
Duff, 2713 Mozart, Chicago.

MODERN SELF-TEACHING MECHANICAL
books sold reasonable. Stamp brings particulars.
Lamont’s Agency, Matteawan, New York.

THREE LITTLE BOOKS FOR LADIES,
postpaid, in plain cover, for 25¢. (Tell what you
want to know.) O. I{. Pub. Co., Decatur, 111

PAUL

FASCINATING BOOKS AND PLEASING
pictures, samples 10c. Curtis, E. 4, Englewood,
Chicago.

“BEAUTY SECRETSR.”
sell for $1.00. Now 10c.
Dept. 109, Washington, D. C.

“TELEPHONE TROUBLES AND HOW TO
find them.” New 16th edition — 56 pages. Price
%‘57?. Hyde Publishing Co., 183-&th St., Milwaukec,

is.

3,000 RECIPES, FORMULAS, 40c. ROAD-
man’s Guide — 100 money-making schemes, 25c.
Machinery books, 115 titles, 25¢. each. List free.
Scientific Boek Shop, Syracuse, K. Y. .

WONDERFUL BOOIK ON HYPNOTISM,
personal magnetism, magnetic healing and occult
science sent free to anvone. Send your address
today. M. D. Betts, Sta. 129, Jackson, Mich.

RITUAL, RITES AND CEREMONIES
Junior Order of Messenger Boys. An up-to-date
method of preparing the boy to become a man
amongst men. Postpaid, 20 cents. J. H. Standish-
street, 522 Buckeye St., Toledo, Ohio.

OLD BOOKS ARE VALUABLE. AN OLD
Bible brings $54,000 at auction. I have just pub-
lished a list of 1,000 books that are worth from $50
to $50,000. Better send me a dime and see if you
have any. Parker’s Book Value Catalogue, First
Ave., West, New Haven, Conn.

ELECTRICITY. JUST WHAT YOU HAVE
been looking for. Our Modern Blue Print Chart
Method of Electrical Wiring Diagrams. Thor-
oughly explained so that you carn easily understand
them. All kinds of Bell Wiring, Annunciators,
Telephones, House Wiring, Conduit, Theatre, Iso-
lated Plants, Dynamos, Transformers, Are Lights,
Special Treatise on Motor Wiring. Write now for

PUBLISHED TO
Winslow W. Chase,

information. ELECTRICAL WIRING DIA-
GRAM CO., Box B 173, Altoona, Pa.
BUSINESS OPPORTUNITIES
SEE WHAT I SAY UNDER “TYPE-
writers.”” ATCHISON.
NEW  OUTFITS, CIRCULARS, FREE.

White Co., Franklin, N. Y.
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BUSINESS OPPORTUNITIES

WRITE MOVING PICTURE PLOTS. GOOD
pay. Wewillshow youhow. Ripless Co., Brockton,
Mass.

STOP WORKING TFOR OTHERS. YOU
can’t make $20.00 a day at a $2.00 a day job. Don't
be a joke. Be a man. H. F. Walker, San Antonio,
Texas.

FREE — ABSOLUTELY FREE. THIE MIN-
ing News will be sent you three months free just to
get acquainted. The Mining News, 2532 W. 37th
Ave., Denver, Colo.

WHY NOT START A DISTRIBUTING AND
sign tacking advertising agency in your locality.
Particulars 2e¢. stamp. Geo. A. Campbell, Distrib-
utor, Steubenville, Ohio.

LETTERERS DEMANDED AT GOOD SAL-
aries. Send stamp for free copy of ““Successful
Lettering.”  Address, Claflin, MecTachlen Bldg.,
Washington, D. C.

BE YOUR OWN BOSS, MAKE $20 WEEKLY
in business of your own. IFor instruetions, formulas,
plans ete., send 10c. to Aleco Mfg. Co., 133 W.
Buttn’d St., Reading, Pa.

$1.00 A WEEK WILL START YOU IN A BIG
money-making mail order business with the best
line—in spare time. Particulars Free. Nadico Co.,
1671 Belmont Ave., Chicago.

EARN $100 MONTHLY REPORTING IN-
formation, names, etc., to us. We have valuable
markets.” No canvassing. Send stamp. National
Information Sales Company, BCX, Cincinnati.

WE HELP YOU RAISE CAPITAL AT ONCE
to start you in retail, manufacturing, patent, real
estate, mail order or any legitimate business by
means of ‘“Our Practical Method.” Particulars
free. The Business Aid Co., K 508, Detroit, Mich

IF I START YOU MAKING FIFTY TO TWO
hundred dollars monthly operating small mail order
business from your own home using sparc time even-
ings, will you pay me fifty dollars in six months’
time out of profits for my services? The attractive
feature about my method is the fact that praetically
no capital is required; I ask no advance fee but trust
you until sucecessfully established. I guarantee you
will make fifty dollars or more monthly under
forfeiture of all elaim upon my fee; could 1 afford
to make such a guarantee if I were not sure of your
success? It is only by making you successful that
1 obtain my fee ($50). Upon receipt of ten cents
(to cover costs of printing, mailing, ete., but chiefly
to exclude triflers who tend to cause great losses by
waste of material; no such person can have my
money or valuable time at their disposal if T can
prevent it). 1 will send full instructions for your
mspection; if satisfied send agreement to pay me in
six months’ time; otherwise return everything as
received. Joseph C. Leinmiller, 1013-15 Olive St.
Philadelphia ofa. -

LET TIHIE PARCELS POST HELP YOU.
Add ($15 to $25 weekly) to your present salary or
income. Start during spare time and build up a
permanent mail-order business of your own. We
show you how and help you make good. No
canvassing. Experience unnecessary. The Parcels
Post makes success doubly sure. Our new ideas
and up-to-date plans bring the moncy. No so-
called “Course of Instruction” to sell. We give
that free. Write to-day. Address Pease Mfg.
Co., Inc., Dept. B, 70 Broadway, Buffalo, N. Y.

CAMERAS AND OPTICAL GOODS

FOR SALE, BEST CONDITION SENECA
camera, 5 x 7, 6 plate holders, leather carrying case,
tripod, six auxiliary lens — $35.00. N. Heuman,
Box 721, Buxton, lowa.

WE START YOU IN BUSINESS, FURNISH-
ing everything; men and women, $30.00 to $200.00
weekly operating our “New System Specialty
Candy Factories” home or small room anywhere;
no canvassing. Opportunity lifetime; booklet free.
H. RAGSDALE CO., East Orange, N. J.

GO INTO THE MOVING PICTURE BUSI-
ness. We will start you with complete outfit —
Best Machine, Films, and Supplies, on the Payment
Plan — Want to make big money? — Write for free
Catalog. Dearborn Novelty Co., Dept. P. E,,
537 S. Dearborn St., Chicago.

FREL ILLUSTRATIONS, BEAUTIFUL ART
casts, with particulars of instructions, making
interior, exterior decorations, garden furniture,
statuary, ete., mixing and ecasting (ornamental
form). Concrete, Plaster, Artificial Marble, Papier-
mache, Composition, Marble Dust, etc. Casting
from life, stuccoing frame buildings, elastic moulds,
modeling, coloring, gilding, burnishing. Big profits,
low ecxpense, artistic occupation.  Mahler, 117
Russell St., Brooklyn, N. Y.

PHOTOGRAPHERS, PROFESSIONAL OR
amateurs, to handle a high grade photo proposition.
Assures you $1,500 yecarly. Steady employment.
Write quick for particulars. United Photo
Cutlery Co., 602 Fourth St., Canton, O.

WE BUY, SELL AND EXCHANGE. BAR-
gains in microscopes, telescopes, binoculars, cam-
eras, etc. Bargain list sent. Kahn & Son, Op-
ticians, No. 54 John St., New York: Established
63 vears.

COINS AND STAMPS

5 FOREIGN COINS 15c. CATALOG
stamp. Clarence Evans, Somerville, N. J.

STAMPS—100 ALL DIFFERENT, FREE.
Postage 2c. Mention paper. Quaker Stamp Co.,
Toledo, Ohio.

FOR

WILL PAY FROM 1le¢ TO 25¢ FOR THE
parcel post stamps ranging from 15¢ to $1. Noble

Brewer, Abilene, Kan.

START A BUSINESS OF YOUR OWN IN
your spare time. Mail order or local. Our maga-
zine shows you. Small investment, big value to you.
10c a copy. 3 months 25¢., prospectus free. The
“LEVER” MAIL TRADER, 449M, KElizabeth,
N. J.

$4.25 EACIH PAID FOR U. S. FLYING EAGLE
cents dated 1856. $2 to $600 paid for hundreds of
old coins dated before 1895. Send ten cents at once
for New Illustrated Coin Value Book, 4 x7. Get
posted — it may mean your fortune. Clarke & Co.,
Coin Dealers, Box 76, Le Roy, N. Y.
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COINS AND STAMPS

FOR SALE OR EXCHANGE

STAMPS — ONE CENT APPROVALS, BIG
bargains, many new issues. Better grades at big
~discounts. References necessary. L. Moulton,
Boulder, Colo.

FOR SALE OR EXCHANGE

TELEPHONES COMPLETE, AS WELL AS
.all kinds of telephone parts, for sale. Cheap.
. Columbia Telephone Co., Columbia, Pa.

MAKE $2000 EASY AND QUICKLY — NO

fake. All honest pmtl(ulars for two le¢. stamp.
Hand Bros., Dept. 22, Edgemont, 8. D.

SEE WIIAT I SAY UNDER “TYPE-
writers.”  ATCHISON.

POCKET CIGAR LIGHTER, 20 ,CENTS;

smallest, practical lighter sold. NELLIS, Wald-

wick, N. J.

OXYACETYLENE WELDING MACHINLE.
New. For sale or trade. Bagley Brothers Garage,
Superior, Neb.

WANT 114 TO 2 H.P. GASOLINE ENGINE.
small electric plant. Good exchange proposition,
A. M. Erieson, Hector, Minn.

FOR SALE — SAMPLE LAUNCHES WITH
or without engines — also scveral second hand
bargains in all sizes. Send for list. Lverett Hunter
Boat Co., MeclIlenry, IH.

BOYS —SET CASTINGS, BLULE PRINT
modd  electric locomotive, with trucks, 434-in ch
gauge. Price $2.50. Eads & Jolmson, 2703 1.,
Sacramento, Cal.

MOTORCYCLE WANTED. IN EXCHANGE
“for 1. G, 8. Complete electrieal engineering course

and drafting outfit, cost $125.00. Will pay cash
_difference.  Box 28, Tola, Kansas.

SAVE SHOE MONEY—RBUY DIRECT FROM
factory by parcel post. Satisfaction gllamntood

- rough or machined castings.

MECHANICS, BUILD YOUR OWN 2 H.I.
water cooled gasoline engiue. Complete sets of
Others have built
them. Why not you? Send 10c¢ for photo, blue
print and catalogue. Vignean Mfg. Co., 245 Biddle
Bldg., Dectroit, Mich.

D. C. MOTORS ¢ H. P. GOOD AS NEW,
$10. Five L4, $15. Just the thing for light shop
work. Also 35 electric pianos with keyboards, $125
each, to close out business. Send for electric piano
circular. J. F. Herman, 1420 Pa. Ave., Washing-
ton, D. C.

UNUSUAL OPPORTUNITY TO BUY SMALL
jewelry store.  Address Box 146, Atwood, 111,

LELECTRIC PIANO BARGAINS, $85.00 TO
$125.00, with keyboard for Lhand playing. Closing
out clectrie piano business. Send for cireular de-
scribing them.  All guaranteed in first class order.
Also 30 motors, $10.06 up. J. F. Herman, 1420 Pa.
Ave.,, N.W.,, Washington, D. C.

FORMULAS

FREE 2 FORMULAS. HOW TO RENEW
dry batteries and resilver mirrors. M. W. Rand,
Box 94, Spokane, Wash.

20,000 FORMULAS PRICE $1.00 POSTPAID.,
Complete list 4e. siamps. Renewing old dry
batteries free with list. Edmund Bromley, Water-
vliet, N. Y

GAMES AND AMUSEMENTS
10 CARD TRICKS AND PACK PLAYING
cards, 23c. MecGuinness Co., 612 E. 4th St
Brooklyn, N. Y.
EFFECTS AFTER. FEW SECONDS. HARDM-
ftes vvrraong.  Powder 153¢. Two packages, 25c¢.
C Vvw, Longbeach, Calif.

TRICKS, JOKES, PUZZLES,

NOVELTIES.

Prompt shipments. Write tonight for “Style Largest assortment in the W(‘)I‘l(l_. Send 2¢ stamp
Book” and order blanks. Dept. 1, Pashfinder for illustrated catalogue. Garfield Novelty Co.,
" Rhoe Co., Dudley, Mass. 3126 Flournoy St., Chieago.
TRADE YOUR PERSONAL PROPERTY INSTRUCTIONS

Our method guarantees parties to ex-
change with you. Write for free literature. Nation-
al Trading Service, Dept. 53, South Bend, Indiana.

TALKING MACHINES AND RECORDS AT
cut, prices. 100,000 — 10 inch records never sold
less than 60 cents. Our cut price 20¢ each. Send
for catalogue. Deninger, North St., Rochester,
N. Y.

A PINT OF INK FFOR TEN CENTS. OUR
()11( :ntal Compound is the best ink made. Comes
in Blue, Black, Green and Red. Once tried always
used. A(ldr(‘ss, Smith & Mastick, Dealers, Seaside,
Cal.

11 YOU WANT TO BUY OR SELL THE BEST
power washing machines, either electric or gasolene
power, or electric automatic pumps, write the Wen-
zelmann Mfg. Co., Galesburg, Illinois, for free
circulars.

FOR SALE: MANUFACTURERS INVESTI-
gate. Automobile power-brake. Operating cone
-nut cluteh.  Pedal operated. English, Canadian,
United States rights. Copy and particulars.
George J. Clayton, Linwood Ave., Lakewood, N. J.

quickly.

MAKE YOUR OWN ELECTRIC PRINTER.
Blue prints 50 eents. Des LMoines View Company,
Box 109, Des Moines, Towa.

EXTERMINATE RATS. NO  POISON.
Particulars for 2 dimes.  Chas. Foster, Wellington,
Ohio.

RAGTIME PIANO PLAYING TAUGHT BY
mail. Book free. Christensen, 83 Auditoriuin Bldg.
Chieago.

“MAKE PRINTING CUTS”
tions) — “700  Formlas” 50c.
Clinton St., Albany, N. Y.

THROW YOUR VOICE!! VENTRILOQUISM
easily learned. Make money; have fun.  Complete
course near and disiant voice throwing, 50c.  Scott,
203 Godehaux Blog., New Orleans, La.

LEARN BOOKKEEPING AT HOME FOR #$1.
Its simplicity shown by practical set of books and
business forms. For everv entry full and clear
explanations. No long study, no high tuition.
Price $1, postpaid, by G. Melville, J, Box 531,
Syracuse, N. Y.

(INSTRUC-
Publisher, 49
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INSTRUCTIONS

MISCELLANEOUS

THREE MASTER KEYS —HOW TO MAKRE.
One unlocks almost any common door lock, one,
any night loek, one, any trunk. KEach 25¢. Fin-
ished keys 50c¢. each, postpaid. Harbert, Lock-
smith, 2861 N. Clark, Chicago.

ARE YOU INTERESTED IN ELECTRICITY.
If you are, you want to know how to find the
polarity of an electric.current. Very simple. Write
for information. G. W. Kotts, Hope, N. Dak.

ELECTRO GOLD PLATE JEWELRY. EV-
ery one has old jewelry to replate. Big profit.
Rig up your own plant. Little cost. One dollar’s
worth gold will start vou. Instructions $1.00.
No stamps. C. Webster, Box 1074, Providence,
R. 1.

LET US TELL YOU ABOUT OUR COURSES
of instruction in Electricity. One is to make pro-
ficient workmen in electrical plants; the other, a
complete course in electrical engineering—as good
as the courses given in any school of Electric En-
gineering.  Marvland  Correspoudenee  School,
Union Bridge, Md.

EARN MONEY WRITING FOR ELECTRI-
cal magazines. 1 will tell you how to get material,
how to plan and write articles. Will edit themn and
show you how to sell them. Most respectable way
to increase your income, $5 to $50 for articles.
Enclose dime (no triflers wanted) for my personal
instruction plan.  Address, Technical Editor,
Room 8, Kvening Wisconsin Bldg., Milwaukee, Wis.

MAGIC
LEARN TO HYPNOTIZE AND MAKE FUN

and money. Send for free book to M. D. Betts,
Sta. 129, Jackson, Mich.

MISCELLANEOUS

ADVERTISE IN BARKLEY’S MEDIUM,
le. word. Oliver Barkley, Blairsville, Penna.

SOMETHING GOOD IN MINES. W. C.
Frazier, Nampa, Idaho.

TEN CENTS BRINGS YOU BY RETURN
mail hundreds of propositions from different firms.
D. D. Green, Dept. B., Leslie, Mich.

ARTIST — I DESIGN TRADEMARKS,
labels, letterheads, business cards, ete. Drawings
for advertisements. Clare Wetzell, Sterling, T11.

ADVERTISING MATTER DISTRIBUTED;
sign tacking. Addresses supplied. Geo. A. Camp-
bell, Steubenville, Ohio.

WILL YOU ACCEPT MY FREE LITERA-
ture, and honest propositions.  Max Janes, Joplin,
Mo.

TOBACCO HABIT: PAY WHEN CURED.
Harmless home treatment. Write for prices and
terms. IKing Ni-Ko System, Desk 2, Wichita, KKan.

BIG MAIL FREE IF YOUR NAME IS IN
our directory. 10c per insertion. Max Janes,
Joplin, Mo.

'25-WORD AD IN PRAIRIE LILY MAGAZIN-

ette three months, 25¢.  Unique circulation, Re-
plies will surprise you. Prairic Lily, Danube, Minn,

STAMPING AND SPINNING BRASS, ALU-
minum and copper at reasonable prices our spe-
clalty. Write us your needs. Let us quote you.
C-Well Mirror Co., Toledo, Ohio.

DO YOU EXPECT TO ATTEND THE PAN-
ama-Pacific Exposition in 1915, at San Francisco?
Organizers wanted in every city and town, for the
California Travel Club. Two-cent stamp for in-
formation, to California Travel Club, 1547 Devisa- .
dero St., San Franeisco, Cal.

CYLINDER REBORED INCLUDING PIS-
ton and rings 7 in. to 11 in. Sterling Engine Co.,
331 8. Clinton St., Chicago. TIl.

BROTHER — ACCIDENTALLY DISCOV-
ered Root will cure hoth tobacco habit and indiges-
tion. Gladly send particulars. F. F. STOKES,
Mohawk, Fla.

I WILL START YOU EARNING $4.00 DAILY
at home in spare time, silvering mirrors; no capital;
send for free instructive booklet, giving plans of
operation. G.¥. Redmond, Dept. I.. Boston, Mass.

I INVESTIGATE ADVERTISED MONEY
making propositions. Will send all information to
you. Send 10 ¢cents. Thomas Howard, Jr., Spokane,
Washington.

ANYBODY CAN MAKE GOOD CUTS WI'TH
my simple zine etehing process; price, $1.00;
specimens and particulars for stamp. 1. M. Day,
Box E., Windfall, Ind.

SOLIDFIED ALCOHOL IN CUBES NON-
explosive for cooking and kindling fires. Useful for

the traveler, hunter, camper, as well as the home.

Safe. 26 cubes in can, 50c., special stove 50c¢. post-
paid. The “LEVER" COMPANY, 4491, Eliza-
beth, N. J.

FREE—INVESTING: FOR PROFIT MAGA-
zine. Send me your name and 1 will mail you this
magazine absolutely free. Before you invest a
dollar anywhere—get this magazine—it is worth
$10 a copy to any man who intends to invest $5 or
more per month.  Tells you how $1,000 can grow
to $22,000—how to judge different elasses of invest-
ments, the Real Earning Power of your money.
This magazine six months free if you write today.
H. L. Burber, Publisher, 423, 20 W. Jackson Blvd.,
Chicago.

DO YOU WISl TO KNOW WHETHER YOU
will prosper or not in your undertakings? Whether
you will marry or not? Have sickness or health?
Travel or stay at home? Win or lose in speculation?
Business to follow, ete?  Your planets will tell you.
No guess work. Clear answers to all questions.
Will send you hundreds of addresses of people who
have been patrons of mine for 10 years, and you can
write to them and verify ny statements.  Grasp
your opportunity and you will gain your desires.
Send birth date and 10c. for a trial reading. L.
THOMPSON, Dept. 50, Kansas City, Mo.

WIRE YOUR HOUSE FOR ELECTRIC
Light. “House Wiring”’ by Poppe, shows you
Just how to lay out the work, what wire to use and
how to run it according to the latest rulings of the
Fire Underwriters. All up-to-date methods are
described and illustrated. 103 pages, 74 illustra-
tions. 50c postpaid.  Popular Klectricity, Book
Dept. C., 350 N. Clark 8t., Chieago, 11l
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MOTORCYCLES PATENTS

MOTORCYCLES, I HAVE ALL MAKES; 1 PATENTS OF VALUE. PROMPT AND

can save you dollars, my illustrated catalogue efficient service. No misleading inducements.

is the largest published, mailed free. Marslies $20
up; Indians $25 up; shipped freight prepaid and
guaranteed for six years, send for my lists before
purchasing. P. E. King, 213 West 125th St., New
York City.

MOTION PICTURE MACHINES

WANTED MOVING PICTURE OUTFIT.
Fred L. Smith, Amsterdam, New York.

$35.00 PROFIT NIGHTLY, MOVING PIC-
ture business, small capital starts you, no experience
needed. We teach _you and finnish evervthing.
Ralph J. Golsen, Dept. E., 65 East 46th St., Chicago.

MUSIC

1 WILL PUBLISH YOUR SONG! IF AVAIL-
able, and pay you 509 profits! Song Poems wanted
with or without musie> G. L. Dearing Music
Publisher, Lincoln, Nebraska.

SONG POEMS WANTED—SEND US YOUR
song poems or melodies. They may become big
hits and bring thousands of dollars. Experience
unnecessary.  Proposition  pesitively  unequaled.
Available work accepted for publication. Write
for free instructive booklet. MARKS-GOLD-
SMITH CO., Dept. 21, Washington, D. C.

SONG POEMS WANTED. WE HAVE PAID
thousands of dollars to song writers — send us your
poems or melodies.  Acceptance guaranteed if
available by largest, most suceessful concern of the
kind.  We publish, advertise, secure copyright in
vour name and pay 50 per cent if successful. Hun-
dreds of (lolight(‘(?’ clients. Write to-day for Big
Magazine, Beautiful Illustrated Book and examina-
tion of your work—ALI. FREE. Dugdale Co.,
1035 Dugdale Bldg., Washington, D. C.

PATENTS

SEE  WHAT I SAY UNDER
writers.””  ATCHISON.

PATENT FOR SALE — ADJUSTABLE CUR-
tain fixture; simple, practical and needed. Particu-
lars, E. Chabot, 86 Fairview St., Providence, R. 1.

SEND FOR FREE BOOKLET, ALL ABOUT
patentsand their cost. Shepherd & Camphell, Patent
Attorneys, 5001, Victor Bldg., Washington, D. C.

PATENT YOUR INVENTION. FIRST GET
free “Inventor’s Primer” with statistical data.
Milo B. Stevens & Co., Estab. 1864, 640 F St.,
Wash.; 351 Monadnock Blk., Chicago.

. THE PATENTOME 1S INTERESTING AND
instructive. A liberal education in patents and how
to get them. Free on request. Established 1865.
Anderson and Son, Patent Solicitors, 712 G St.,
Washington, D. C.

. “PATENTS AND PATENT POSSIBILITIES"”
1s a 72-page treatise which tells all about patents,
what to invent and where to sell it. It gives honest
advice to inventors, and is full of valuable and inter-
esting information. Write forit today! Itis FREE
g. % HILL, 929 McLachlen Bldg., Washington,

“TYPE-

Iixpert in Mechanies. Book of Advice and Patent
Office Rules free. Clements & Clements, Patent
Attorneys, 705 Colorado I3ldg., Washington, D. C.

FIND OUT FOR YOURSELF WHAT TO
invent and how to procure and sell a patent for the
same. My book, “Inventor’s Universal Educator,”
covers thematter from A toZ 140 pages; elegantly
bound. Also contains 600 mechanical movements
and 50 perpetual motions. Price $1.00, postage
free. Money returned if not rnore than satisfactory.
I". G. Dieterich, 654 Ouray Bllg., Washington, D.C.

PATENT ATTORNEYS

C. L. PARKER, PATENT ATTORNEY, 915
G St., Washington, I>. C. Inventors’ handbook,
“Protecting, Exploiting and Selling Inventions,”
gent free upon request.

IF YOU HAVE INVENTED, OR IMPROVED
something, you want PATENT PROTECTION to
make it of value. Write to me. Jno. R. Wood-
worth, Wardar Building, Washington, D. C.

PATENT — ADVICE AND BOOKS FREE.
Highest references. Best results. 1 procure
patents that proteet. Watson K. Coleman, Patent
Lawyer, 622 F St., N. W., Washington, D. C.

‘A PATENT EXPERIENCE OF 23 YEARS
makes my services invaluable to honest inventors.
My FREE book tells the story. Write for it to-
day.  A. M. Wilson, 301 Vietor Bldg., Washington,
D. C.

BUSINESS GOES WHERE IT IS INVITED
and stays where it is well treated.  For 27 years 1
have given my personal attention to procuring pat-
ents for successful inventors and manufacturers.
The opportunity is open to you to get the benefit of
the same attention and method of proeedure.
Write or send sketeh.  Vernon E. Hodges, 631 Bar-
rister Bldg., Washington, D. C.

PICTURES AND POST CARDS

ONLY GIRLS, 10 DASHING POSTALS, 10c.
Richard Lavery, Summit, N. J.

PHOTOS — PRETTY GIRLS FROM LIFE,
24 beauty pases 10c. Curtis, E. 6, Englewood,
Chiecago.

FRENCH IKOOK POST CARDS—SOME-
thing funny! Set of 6 ‘“curtain raisers’’ for 10c.
Postpaid. O. K. Pub. Co., Decatur, Il

9 CONCEALED BEAUTIES, IMPORTLED;
and ‘“Alice,”” illustrated. All 45¢c. C. Wra, Long-
beach, Calif.

JUST GIRLS — 25 POST CARDS OF GIRLS,
25¢, postpaid; no landscapes. O. K. Pub. Co.,
Decatur, 111,

POSTALS—JUST GIRLS; 10 NIFTY POSES,
12c. 25 for 25c. Bailey, 111 Maple, Napanoch,
N. Y.

CARDS EXCHANGED FOR RESULTS 10c.
Membership, Pacific Card Excharge, 119 Johnson;
Bryn Mawr, Wash.
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PICTURES AND POST CARDS

PRINTING AND ENGRAVING

ART STUDIES—PHOTOGRAPHS FROM
live models. Finest eollection for artists and art
lovers. 1llustrated catalogues sent free on demand.
C. Klary, 103 Avenue de Villiers, Paris, France.

ART STUDIES FROM LIFE. LOVELY
Women, Pretty Girls, real photographs, 3 for 25c.
7 for 50c., 15 for $1. No two alike. Money back if
not more than pleased. King Co., Dept. 2500 P. E.,
Andover, Ohio.

BRIGHTEN UP YOUR DEN WITH BEAU-
tiful Girl Models —hand  colored art  studies.
3 for 25¢.  Winnebago Specialty Co., Lock Box 71D,
QOshkosh, Wis.

FRENCH ART CARDS AND PICTURES
from life models. 8 beauty poses and 4 art pictures
with priee list, 50¢ coin or stamps. Splendid sample
sent for $1.00-bill. L. Nicholas, 109 Rue Sainte,
Mavrseilles, France.

PHOTOGRAPHY

FINE PHOTOGRAPHIC LENSES SOLD ON
casy terms. Get our prices. Old equipment. taken
in exchange. TPhoto-Craft Co., New Castle, Pa.

FILMS FOR YOUR KODAK AT WHOLE-
sale prices. Send name and size of camera. M.
Camera, Box 28, Portsmouth, Ohio.

HIGH GRADE ENLARGEMENTS, 8§ BY 10,
25¢ each. Developing and printing equally low.
Diamond’s Photo Shop, 416 6th Ave., New York
City.

ANYONE CAN TAKE GOOD FLASHLIGHT
pictures with our electric flush lamp. Battery or
110V. Price complete 75¢. Eads & Johnson, 2703
T, Sacramento, Cal.

MAIL 12¢. WITH ANY SIZE FILM — FOR
development and six velvet prints; best material;
skilled operators.  Roanoke Cycle Company,
Roanoke, Va.

FFOR BETTER RESULTS IN DEVELOPING.
printing and enlarging, send vour films to us. It
costs no more. Prompt service and hest possible
results guaranteed.  Diamond’s Photo Shop, 416
6th Ave., New York City.

MONEY IN PHOTOGRAPHY. I START
amateurs making money at home taking portraits;
become professionals.  Studio secrets, retouching,
ete,, fully explained. Wells’ Studio, East Liverpool,
Ohio.

PHOTOGRAPHS WANTED BY PUBLISH-
ers. I'll find a buyer for all prints I deem worthy
of publication. Send your name on a postal for
leaflet of instruction. A. S. Dudley, Photographic
Expert, Box 775 T, Philadelphia, Pa.

20 YEARS' EXPERIENCE IN DEVELOPING
films, 10 cents per roll; prints 3e, 4c and 5¢. Each
negative and print given individual attention. We
ciploy no boy help. Sample print furnished.
Marble Bloek Studio, 80 Main St., Canton, N. Y.

NEW 3A EANSTMAN KODAK FREE, ALSO
chance for amateur photographers to make money.
Write for proposition stating style camera you use.
We make everything or anyvthing from the amateurs
negative, retouching taught and studio secrets
oxplained. Vanphoto Company, Winona, Minn.

GUMMED STICKERS. 1,000 60c. 32 PAGE
catalog 2c¢. MacTaggart, 1233 Arch, Philadelphia,
Pa.

100 BOND ENVELOPES, 200 BOND LETTER-
heads, 100 business cards printed and postpaid for
$1.10. Echo Printery, Gladstone, Michigan.

PRINTED — 100 BOND ENVELOPES 35¢;100
letterheads 814 x 514. 35¢; 500 envelopes, $1.50.
Art Type Press, Box, 318, East Pittsburgh, Pa.

YOUR NAME PRINTED ON 25 BRISTOL
calling cards, latest style, 10e. 100 for 25¢. Robert,
MecLaughlin, 16B Lewis St., Woodhaven, N. Y.

1000 IMITATION TYPEWRITTEN LET-
ters, envelopes, G x 9 circulars, statements, billheads,
cards,” tags, labels, $1.50. Samples free. Good’s
Press, Harrisonburg, Pa.

125 BOND LETTERHEADS AND 125 EN-
velopes, white, pink, blue or green, printed, $1 pre-
paid. Samples. W. Kinnier, Box 206, Brooklyn,
N. Y

GOOD PRINTING AT LOW PRICESR. 1000
Good Letterheads, Envelopes, Cards, Billheads,

Labels, Circulars, $2.50. Samples I'ree. Cata-
logues, Booklets and Circulars our specialty.

Lrnest L. I'antus Co., 523 3. DearbornSt., Chicago.

PRINTING — 500 EITHER NOTEHEADS,
envelopes, statements, cards, $1; 1,000, $1.50. 1,000
envelope slips, 1. 1,000 linen finish letterheads of
envelopes, $2.50. 1,000 typewriter letters, $2.
Samples, Model Print, Manchester, lowa.

REAL ESTATE AND LAND

SECURE CASII FOR YOUR PROPERTY.
No matter where located. To buy or sell write for
particulars giving full deseription.  National Prop-
erty Salesman Co., Dept. 9, Omaha, Nebr. i

SALESMEN

SALESMEN WANTED TO IIANDLE TIHE
Chase Shock Absorbers for "Typewriters. Ex-
clusive territory. TFine opportunity for the right
men. The Chase-Dunipace Co., Toledo, Ohio.

THE LEADER ELECTRIC IRON, GOOD
side line proposition. State experience. Whitte-
more & Fuller, 601 Penobscot Bldg., Detroit, Michi-
gan, Dept. A.

SCHOOLS

SEE WHATISAY UNDER “TYPEWRITERS.
ATCHISON.

WE TRAIN DETECTIVES.
one. Splendid Opportunities.  Travel. Earn
$100 to $300 monthly. This fascinating profes-
sion taught practically and scientifically by mail
at anominal cost, American School of Criminology,
Dept. G, Detroit, Mich.

YOU CAN BIL

TRADE SCHOOLS

TYPEWRITER REPAIRING
money. Easily learned.
Pike, Buffalo, XN. Y.

PAYS BIG
Send for proof. A, H.
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TRADE SCHOOLS

WIRELESS

%35 PAYS FOR COMPLETE, PRACTICAL

unlimited course in automobile driving and repair- |

ing. We have the best, most up-to-date and
complete school and shop in the eity. Actual
experience on various makes of cars. State license
guaranteed.  Day and evening classes.  Cull or
write.  Acadeiny of Automobile Engineering,
Dept. C, 1452 Michigan Avenue, Chicago.

TYPEWRITERS

STENOGRAPHER MUST SELL HER REM-
ington typewriter, $9.00. Miss King, 2230 Seventh
Ave., New York City.

TYPEWRITER — REMINGTONS  $9.00;
Densmores, Jewetts, Yosts, $3.00; Olivers, Under-
woods ,$15.00. 15 days’ free trial and five years’
guarantee.  Harlem Typewriter Ex,, Dept. P. 10,
217 West 125th St., New York City.

STOP—IF YOU ARE INTERESTED IN
wireless vou need a good book on the subjeet.
“Wireless Telegraph Constraction for Amateurs,”
by Alfred P. Morgan, is the most complete and
up-to-date bhook published, containing detaited
directions for the construction of outfits capable
of sending 3 to 100 miles and of receiving 100 t)
1,500 miles, also explaining elearly the workings and
purpose of each part. 200 pages, fully illustrated.
Postpaid, $1.50. Popular Electricity Book Depart-
ment, 350 N. Clark St., Chicago, 111

WIRELESS  ENTHUSIASTS — WIRELESS
Telegraphy and Wireless Telephony by Ashley and
Hayward will tell you all you want to know about
wireless—both theory and practice. Particularly
well adapted for home study. 134 pages 7 x 10
inches, only $1.00 postpaid.  Money refunded if
not satisfactory. Popular Eleetricity Book De-
partment, 350 N. Clark St., Chicago, Il

AN ENTIRE STOCK OF TYPEWRITLERS,
consisting of one hundred machines, for sale, to
settle an account. Visible writers and others.
Many like new. Write for list. Ayer’s Investment
Co., 254 Hennepin Ave., Minneapolis, Minn.

SAVE 6505 TO 859 OF MANUFACTURERS
prices on typewriters, Underwood’s, Oliver’s,
Remington’s, — all other mukes.  Guarantced 2
vrs. 500 typewriters, $10 to $15. Send for cat.
Dept. Key “26-9" Dearborn Typewriter Exchange,
Chieago.

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. 1o, Atchison, 112 N. La
Salle St., Chicago.

TELEGRAPHY

TELEGRAPHY —MORSE AND WIRELESS—
Railway Accounting (Station Ageney) taught
quickly, Railroad Dispatehers’ and Western Union
wires and complete Wircless Station in school.
Splendid opportunities.  Graduates assisted.  Liv-
ing expenses low—may be carned. Largest and
oldest, school—established 38 years.  Investment
$25,000.  Correspondence courses also.  Catalog
free.  Dodge’s Telegraph, Railway and Wireless
Institute, 16th St., Valparaiso, Ind. -

WANTED

WANTED TO SELL, BUY OR TRADE ALL
kinds of machinery on commission. What have you
or what do you want. Have new piano to trade for

WIRELESS AND ELECTRICAL APPARA-
tus bought and sold.  Send stamp for particulars.
The Apparatus Exchange, 437 Mclillan Ave.,
Detroit, Mich.

HELP WANTED

25 CENTS EACH FOR WIHISKEY DRINK-
ers’ names. Send dimme for contract to Woodbury
Iale, Seeretary, Everett, Mass.

SONG POEMS WANTED—NEW PLAN, BIG
money. Free book tells all. Hayworth Musie Co.,
661 GG, Washington, ). C,

WANTED—TEN THOUSAND GENTLEMEN
of good taste to try our “FIGOLA” Havana
cigar, 25 box $1 prepaid. Beaver Cigar Co.,
Canton, 11l

AGENTS MAKE BIG MONEY AND BE-
come sales managers for cur goods. Fast oflice
sellers.  Fine profits. Particulars and samples
free. One Dip Pen Company, Dept. 4, Balti-
more, Md.

START HOME BUSINESS., SELL YOUR
ideas, plans, formulas and knowledge by mail.
Some make $1,000 monthly. Instructive booklet,
for stamp. Information System, 413-411-415
Marietta, Ohio.

WANTED — COLLEGE GRADUATES IN
Flectrieal Engineering for work in our Testing
Departments. Good opportunitics for experience
and advancement. Apply to ‘“Employment,”
P. O. Box 911, Pittsburgh, Pa.

WRITE MOVING PICTURE PLAYS. $10
to $100 cach. Constant demand. "Devote all or
spare time. Experience, literary ability or corre-

auto.  W. S, Griffin, Letts, Iowa. spondence course unnecessary. Details free. Atlas
5 Publishing Co., 306 Atlas Bank Bldg., Cincinnati,

WIRELESS Ohio.
BOSTON VARIABLE CONDIENSER $2.75. NO EXPENSE TO LEARN ELECTRICITY,

Other bargains. Our large 34-page catalogue sent
for 3c. stamps. A. W. Bowman & Co., 5514 Sud-
bury St., Boston, Mass.

WIRELESS TELEGRAPH — TWO INSTRU-
ments and instructions, 25¢.  Chas. Olive, Danube,
Minn.

GALENA: SEND QUARTER FOR X POUND.
E. Lindmark, 4510 Sixth Ave., Brooklyn, N. Y.

automobiles, plumbing. Correspondence lessons
furnished; then actual work on contraet jobs. Your
work pays expense; 300 students last year. Get
free catalogue. United Trade School Contracting
Co., Los Angeles.

EARN A WEEKLY SALARY ADDRESSING
envelopes containing adverfising literature in spare
time.  Full particulers one dime. DMak Janes;
Joplin, Mo.

3
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HELP WANTED

MEN OF IDEAS AND INVENTIVE ABIL-
ity should write for new ¢ Lists of Needed Inven-
tions,” “Patent Buyers” and “How to Get Your
Patent and Your Money.”” Advice FREE. Randolph
& Co., l’:LtontAH()rnm's Dept. 34, Washington, D.C.

U. 8. GOVERNMENT POSITIONS OPEN TO
men and women. $65 to $100 month commence.
Vacations. Steady work. Over 12,000 appoint-
ments this vear.  Pareel Post requires several thou-
sand. Influence unnceessary. Write immediately
for free list of positions. Franklin Institute, Dept.
P52, Rochester, N. Y.

BIG MONEY WRITING SONGS.— WE HAVE
paid thousands of dollars to song writers—send us
your poewms or melodies. Acceptance guaranteed
if available by largest, most successful concern of
the kind. We pul)llsh advertise, secure copyright
in your name and pay 50 per cent if successful.
Hundreds of delighted clients.  Write to-day for
Big Magazine, Beautiful Hlustrated Book and
examination of your work — ALL FREE. Dugdale
Co., 13 Dugd: ale Bldg., Washington, D. C.

I RLE ILLUSTRATED BOOK TELLS OF
about. 300,000 protected positions in U. 8. service.
Thousands of vacancies every vear. There is a big

chance here for you, sure and generous pay, lifetime °

employment. Just ask for booklet $50. No
obhgation. Earl Hopkins, Washington, D. C.

LiVE, ENERGETIC REPRESENTATIVES

wanted everywhere, 1o \peuonce not necessary.
Anvone with a little “ginger” can make good
If you are honestly ambitious to increase your in-
come and not afruid of a little pleasant legitimate
work in your spare time, send 2¢ stamp for par-
ticulars of our Salary Plan. It’s a winner! Pop-
ular Eleetricity Magazine, Clrculat ion Department.

GREAT CHANCE FOR YOUNG ELECTRI-
cian, with experience with hydro-electric plants and
enough means to take an interest in 2 good business,
ineluding water power 300 H. I’. and franchises in
two towns. Present owner, reliable concern engaged
in other business, wishes to secure a practical man
as superintendent who will put in enough cash to
identify him with the business. Must be a first-
class man as to competency, industry and personal
habits.  Address immediately, giving references.
Water Power Owner, care of Popular Electricity,

L.OCAL REPRESENTATIVE WANTED.—
Splendid income assured right man to act as our
rcprcsenmt ive after learning our business thorough-

by mail. Former experience unnccessary. All
we require is honesty, ability, ambition and willing-
ness 1o learn o luerative business.  No soliciting or
traveling.  All or spare time onl\ This is an ex-
((‘])tl()ndl oppoltlmlt\ for a man in your section to
get into a big paving business without capital and
become independont for life.  Write at once for full
particulars.  National Co-operative Realty Com-
pany, 1.-604, Marden Building, Washington, D. C.

WE WANT AMBITIOUS YOUNG MEN TO
learn show card lettering.  Particulars, testimonials,
for stamp. The People’s Correspondence School,
P. O. Box 287, Rome, Ga.

Jenner Medical College

Oldest and Best NIGHT SCHOOL in existence, You can
work in, the day time and study medicine at night. Four
years' course,  21st annual session begins September 2, For
catatog— address

Dr.J. D.MacKellar, Sec., Box 96, 225 W, Washington St., Chicago, Ill.

ereless Amateurs

Thirty
Lessons
in
Wireless
Telegraphy

By
A. P, Morgan
25 Cents

- Postpaid

il Contains just the
| information that
{ every amateur
should have.
Covers ‘the fun-
{ damental prin-
ciples. of elec-

tricity and wireless telegraphy, with a concise
description of each part of the apparatus, show-
ing their purpose and action in connection with

the complete outfit,

Amateur’s Wireless
Handy Book.

The handiest and most useful book for the wire-
less operator, amateur or professional, ever pub-

lished.

What It Will Do for You.

Contains a complete list of wireless call letters,
1,500 in all, enabling you to locate the origin of
any certain call immediately; also the owner of
the station or ship and power rating. The Morse
and Continental Codes are shown oun two large
full page charts so that they can be read from a
distance, also, a Beginner’s Speed Chart so ar-
ranged to assist in learning the Codes quickly.
All the abbreviations used by operators to

save time and
labor. And last
but not least
over 100 Hook-
ups and Dia-
grams. No
matter what in-
struments you
have you will
find a perfect
hook-up that
works in this
book. Blank
pages are pro-
vided for keep-
ing a record of
yvour own hook-
ups.

25 Cents
Postpaid.

Popular Electricity Book Dept.
350 N. Clark St., Chicago, Iil.
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 TECHNOLOGY

The Greatesi Electrical
Library in the World

The Electrical Engineering Library is part of the Internationaj
i Library of Technology that cost $1,500,000 in its original prep-
ALTERNATING aration. It contains the knowledge given from the life experience
CURRENTS of some of the best electrical engineering experts in the country,
: edited in a style that nineteen years of experience in publishing
MNSM_.!SSION OF home-study textbooks has proved easiest to learn, to remember,
ELECTRICITY and to apply. There is no other reference work in the world that
so completely meets the needs of the electrician as the Electrical
AND POWER 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 wark, 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 64900 0000000000000 00% 00000

gold. Thebooksarcprinted +  ypeppational Textbook Co
on a high-grade book paper, Box 1102, Seranton, Pa.

and the type is large and
easy toread. Each volume
is 6 by 9 inches in size. If

[ . Tl :b-:'

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

T2 ELCLOCOONSS LS

you wish to know more Library.
about the most practical
electrical library in the Re—
;‘vgr‘;cli, send the coupon b 6 1
City State

9900000000000 00000
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For our Mutuanl Advantage mention Popular Electricity when writing to Advertisers.
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For our Mutual Advantage mention Popular Eleetricity when writing to Advertisers,

To Our Readers :
Do You Know Why—

You Should Buy from Ouwur Advertisers?

Because by patronizing them you enable us not only to keep
their advertising but add other advertisers, and in doing
this we are able to give you a larger and better magazine,
as for every 32 pages of advertising that we add to those
already running, we add from 8 to 16 reading pages.

We Refuse to Publish Thousands of Dollars
Worth of Advertising

Because we will not accept ““fake’ advertising of any kind
nor will we accept medical or liquor advertising, as we
believe in placing before our readers only the cleanest and
most honest advertising.

You Should Be Sure to Mention Popular
Electricity

in answering an advertisement. Because, by doing so, you
help us prove to our advertisers the paying quality of our
magazine. Some of them -use hundreds of publications,
using the same advertisement in each one, and if you do
not mention Popular Electricity when writing they fail to
give us all the credit we deserve and this naturally tends to
defeat our purpose to continually increase the size and
value of our publication to its readers.

Popular Electricity Magazine
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ELBERT HUBBARD’S

BOOK of BUSINESS

The Fra Magazine and The Book of Business
Two Dollars

N tins, the latest book written by Mr. Hubbard, business is
treated from every possible standpoint, and by a man who has
had a varied and extensive experience in many lines of trade.
€ When the world is redeemed from sickness, woe, want,
worry, distress, poverty—it will be through the influence of
Businessmen, and not through the poets, the preachers, the
professional retormers, the politicians.  The argunient is that

righteousness is a tform of commonsense, and morality pays.

Q[ Very tew persons have had the opportunity to meet the great businessmen

of America as has Mr. Hubbard. For twenty vears he has visited factories,

banks, stores, general offices, and studied conditions at first hand.

HIS most valuable book is to be given as a premium with a subscription to The Fra

Magazine. The subscription-rate of The Fra is Two Doliars a year.

. 7he Book of Business will be of great help to young men and women, no matter
how long they have lived. 1t will help them to plan, to organize, to work —1o win.
Q. Your subscription is solicited. If you are already a subscriber to T/he Fra you may have the
Magazine sent to some one else and Ze Bool of Bivsiness will be sent ta you.
€ The volume is beautifully printed in two eolors on Strathmore paper, from a special font
of type. Original initials, ornaments, and title-page made by Roycrott artists.  Bound in
solid art-leather, substantially and well. It is a book of which the printers and binders are
justly proud: and the belief is that it will be of great value to every businessmian, no matter
what position he may occupy.

The Roycrofters, Fast Aurora, New York

I enclose Two Dollars for THE FRA Magazine for one year, and TIHFE BOOK OF
BUSINESS, as premium.

Name.

Foreign postage. Canada excepled, Seventy-tive cents.,

¥or our Mutunl Advantage mention Popular Electricity when writing to Advertisers.
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e
It will pay to Read These Advertisements

Because they are small you should not pass them over. The
good things in life are worth looking for and many of the smaller
advertisers have worthy products w%ich they can sell you although
nany of them are not in a position to buy large space to tell their
tory. We bespeak your patronage for these advertisers.

POPULAR ELECTRICITY MAGAZINE

Small Ad Department
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s We Have Pald Thousands of Dollars
ON to Amateur Song Writers. You may be able to

¢,>Do Your Printing! | & Q4

Cards, cireulars, books, newspaper. Press X3, dvertise, secure

%

write a steady seller and share in future profits.
Send us your poems or melodies for only
Original square deal offer. Accept-
ance guaranteed if available

% d 7 Lurgersig, Rotary$60. Save mouey. Bigprofit copynight in your name
SSOUNEZ printing for others. All easy. rules'sent. Write ngﬁ&“yi["s“u
(=Yl factory {or press eatalog, TYPE, cards, paper, e e
IIEETEAN outfits, ete. . THE PRESS CO., Meriden, Conn. fostimonials from
’ Do
ig Song Writer’s 2,

ity - e
on song writing and examination of your work FREE,

DUGDALE CGC., 1051 Dugdale Bldg., Washington,D.C

Furniture On Credit | prer—speia30 5193

FACTORY "REBUILT

SUMMER BARGAINS

Our entire stock is offered at below-list.
prices for the summer only. All trade-
marked and guaranteed for one year like
new machines. Buy »otv and save as much
as $75. Branch stores in leading cities.
‘Write for Summer Price List and Catalog.
AMERICAN WRITING MACHINE CO., Inc., 119 Broadway, R. Y.

SAVE MONEY ON SHIRTS

DOUBLE WEAR-HALF COST

Write for Mammoth Bargain
Book picturing 4,782 articles

SPIEGEL, MAY, STERN CO.
1097 West 35th Street, Chicago

AUTOMATIC TELEPHONE

—The one logical phone. 10-second sccret con- COAT
nections—no dclays, no wrong numbers—low in S | G N A L SHIRTS $ l. 00
cost—local and lorg distance. Automatic Servicells Many unusual comfort features. Coat style. two pockets, one for
blanketing Chicago. For details phone or write watch, pencil, handkerchief. Big flaps, double sewed. many pat-

ILLINOIS TELEPHONE & TELEGRAPH CO. terns. Guaranteed wear. le 8).lDat dealer’s, send size and his

. g ress twi 5 i
162 WEST MONROE ST,, CHICAGO, Comi. Dept. 83-111 S We'll exp o Retum, our expense, if not

BIG BARGAINS

HILKER-WIECHERS MFG.CO.,1248 Mound Ave.. Racine.Wis.
. . Selling Guaranteed
: . Big Profits )
in Gasoline Engines, Machinery and General Sup- $$$ el $$$ “VUI:CN”? Pencils
plies. Write for Free IMustrated Manunoth Catalog . 5

- , . . 3 Small Investment. Qick ng Arguments. ] Write Now.
showing 50,000 bargains.  Ask for Book No. 169. J. Y. ULLRICH & GO., 27 Thames Steect. New York

Harris Brothers Co.

x X h and I Sts., Chi A ' i
Dept. 145, 35th and Iron Sts icago ‘8 Rent a Few MOl’lthS
) = —Then It’s Yours!

to check mental calculations. For General Office or

Personal Desk. Over 60,000 - A : < o .

in use—mostly sold thru rec- $10qnlﬂfrﬁmﬁffn 2 This Great Visible Writer
omimendation. " Guarantced— el FITTFIIIY 1113
money refunded if not satisfac- U 2 i
tory after 10 days trial. v.7)

Buy from your stationer

: %2/ The Famous Oliver Model No. 3
Send your'name and we will tell you aboutthe
greatest typewriter proposition in the ‘world.

TYPEWRITERS DISTRIBUTING SYNDICATE
N.-Michigan®Boulevard, Chicago

P. E. Gancher, A.A.M.Co. (TR
119 W. Broadway, New York

Our Smart
| Cards in

You will be judged by your acts, If you

prefer not to be misjudged send in a PEERLESS Patent BOOk Form Card
Iis smooth edges. its genuine elegance will tell the character of man you are. Nothing else
like it. Used by the men who care for appearances and who command big pay. It ought to
be used by you.

Send today for sample tab of engraved cards, and get right in the card line.
The JOHN B. WIGGINS COMPANY, Sole Manufacturers

Engravers, Die Embossers, Plate Printers. 86-88 East Adams Street, Chicago

For our Mutual Advantage meution Popular Eleetricity when writing to Advertisers,
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WEN'S 12 SIZE THIN MODEL WATCH, 17 JEWELS, ADJUSTED,
w. ELGIN, WALTHAM, or HAMPDEN movement, V\/arranted
™\ accurate. Finest gold strata case, guaranteed 25

years; artistically engraved, engine turned, plain
W, polished or your monogram engraved FREE. Eighty per
cent of all men’s watches sold today are these neat open

face Thin Models. Atour Special Sale prxceofSlS
with monogram engraved free, this watch has no* ‘run<
ning mate’’in the waorld.  Sent all charges prepaid on

130 DAYS FREE TRIAL
4 THEN $2 00 A MONTH If not sabufaf:tory,

return atour expense.

These Diamond Rin*s are the famous Loftis "erfec-
i rone 14k aolid mountmgs Finest pure white di
LREDIT TERMS: One- wn, balance divided into e
amount.s payable monthly. Sent prepald on approval, Write
. confaining over 2,000 illustrations of Diamonds. Watches, Jewelry

R [t tells all about our casy credit plan. Local Represenmuves wanted.

LOFTIS BROS. & CO., Diamond Merchants,

" Dept. B 871 100 to 108 N. State St., CHICAGO, ILL.
of All ranch Stores: Pittsburgh, Pa., and St. Louis, Mo. Guaranteed 25 Years

UYse This Genuine Foldﬂng

s AT @ Gamel’d
g 10 Days FREE

JULY 1913 PRICE 25 CL\I
Don’t send us a penny—just
your name and address, and
= we will send the wonderful
; Naco camera on tendays free

trial. Take pictures of your
family—of your friends; of

i scenes you will treasure in
How To Play Doubles 7 future years. Testitinevery
By Raymond D. Little

way, note the famous Wool-
ensack “Victus'” shutter and high grade rapid symmetrical
Physique in Golf
By H. H. Hiltan

A

lens; the easy method of inserting roll filmz in daylight.

he Naco camera is post card size and retails for $20.00
cash the world over. If after a thorough trial you decide
it is just the camera you wani, send vy $2.00a month for
ten months. If you don’t want it, retumn it at our expense.
You take no risk. Send today for this camera and our

Swimming for Speed
By L. de B. Handley

! Sound Advice for Sum-
mer Holidays

free film developing offer.
NATIONAL CAMERA CO. 907 Lucas Av.,

BUY YOUR FURNACE
$10 DOWN $10A MONTH

Our monthly payment ptan of selling direct
saves you the dealer’s profits and charges for
installation. The

Jahant Furnace

with the patented “Bown Drait System?” is best
for residences, schocls, hotels, churches, ete.
because it dclivers plcnty of heat wher ever ami
whenever desired at & saving of 1-3 to 1-2 in fuel
bills. Install the Jshant yourself. We send
complete outfit, freight prepaid with special
plans, detailed instractions and all necessar
tools for installation. Satisfaction guarantee
or money refunded.

St. Louis

I TR R IO T R

This No. 1 Jahant Down. W rite for free illustrated book.
Dull Furnace 'weight over

000 Tba.} as it stands 345 00 THE JAHANT HEATING CO.

(nh, delwercd cast nl Omnh

and horth of Ohso R 152 Mill Street Akron, Ohio

Do it too Send For Booklet

Have some real fun this summer and
earn money besides. Scare up pen and pencil
right away and ask us to send you complete hook
f()l 20c. in coin. The book tells everything about
the Lad’s Car and how to build it. It tells about
the big 5 horse-power air-cooled gasolene engiue,
the strong steering gear, transmission, etc.
Special Inducements to First Boy
in each Town

You can buy the Lad’s car complete iud ready te run,
or get Lthe parts and build it youyselr.
You want that book.— ' up 1o you. Wrilte to
NIAGARA MOTOR CAR CORP’'N, Dept P. E. Niagara Falls. N.Y,

Build This Gar Yourself—You Can
Boys : v
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The Recognized Authority on Wiring and Construction

Standard Wiring for Electric
Light and Power 4. aipte

by the Fire Underwriters of the United States

The only book on Wiring and Construction
kept strictly up-to-date

What the 1913 Edition Contains

The latest rulings of The National Board of Fire Underwriters, ex-
plained and illustrated with line cuts and half-tones of the mmost modern
and approved methods.

Directions for installing and operating Dynamos, Motors, Arc Lamps,
Switchboards, etc.

Full details on outside wiring and construction for both telephone
and power lines.

The simplest and most approved methods of inside wiring for light,
heat and power, with examples werked out for both “irect and alternat-
ing current for all systems—especially prepared for Standard Wiring’’
by the greatest electrical engineering company in the world.

The latest data on Carbon, Gem, Tantalum, Tungsten and Mazda
incandescent lamps,

All the necessary tables for every requirement of the Constructing
Engineer, Contractor, Central Station and Wireman.

The Standard Symbols for wiring plans.

A special chapter on the treatment of electrical injuries, by Chas, A,
Lauffer, M.D., of the Westinghouse Co,

Definitions of electrical units.
Black Limp Leather

Gold Embossed Price $l'£)_0 P ostpaid
Popular Electricity Book Dept., 350 N. Clark St., Chicago, Il

Handy Size
for the Pocket

1 FOREIGN SUBSCRIBERS

Readers of this magazine living in the United States are
particularly interested in knowing of the progress of electricity
in other lands. Very careful consideration will be given to
. articles which you may send us describing the uses of electricity
in your country. Good photographs are especially desired, with
two or three hundred words describing some odd or unusual appli-
cation of electric current, Good rates are paid for acceptable
contributions.  Send for our little pamphlet *‘ What to Write and
How to Write It.”

POPULAR ELECTRICITY MAGAZINE
356 N. Clark Street, Chicago, 11l Editorial Dept.

Do You Want Elec-

trical Information

Then send a Two-cent Stamp
Today for a Copy of Our

Catalog of

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

POPULAR ELECTRICITY MAGAZINE, Book Dept.

Electrical Books

containing a list of the most practical and

up-to-date Electrical Books, best suited to
the needs of beginners, students and the
practical worker.

“HUMAN INTEREST STUFF”

Big guns out on the coast are trained on a distant target at
night by asearchlight; someone sent us a photograph and
short description and we bought it at once. Near Los Angeles
there is an old, uld tree, a government land mark, and a new
trolley line was made to take a curve to get around_ it—we
Dought another photograph and a couple of hundred words
readily. Someone conceived the idea of treating chickens
with high frequency current to make them grow faster. and

A complete description of each book is
given to enable you to select-those that
contain just the information you desire.

Also ask for our Booklet,
“18 Ways to Make Money
in the Electrical Field.”’
Sent Free upon request.

Popular Electricity
BOOK DEPARTMENT

350 N. Clark Street Chicago, 111,

when photographs and description were seut us we were only
too glad to accept them. These are examples of what is
known in journafism as “hnuman interest stnff.”” We want
more and more of it for the magazine. We want every sub-
geriber to be & human interest scout. Good rates are paid
for acceptable material—which must be hinged in some way
on electricity, Send for our little pamplilet *What to Write
and How to Write It.”

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

Editorial Department

For our Mutunl Advantage mention Popular Electricity when writing to Advertisers.
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No chemicals.

Simple

e

‘WainerEle@rnc Manufachirimgompany,

Wagner Alternating
Current Rectifier

Charges Storage Batteries

Used for Ignition or Lighting on
Automobiles or Motor Boats

[mpossible to connect the battery wrongly. Cheap to use.
Lowest priced rectifier on the market.

Compact

Weighs 12 pounds complete
Write us for instructions and bulletin 1003.

j

Saint Louis, Missouri

Portable

2134 J

(S, P\ H'S with 75 illustrations for mak-
v Boy Elec"lclan ing Batiteries, Dynamnos, Motors,
Telegraph apparatus. Telephone. Lights, Bells, Alarms, Coils,

‘'Wireless'' Current Reverser, Electric Engine, Etc. By Flec-
irical Experts so that anyone can understand it. With Cat. All 20c Fpd.

J. C. DORN, 709 So. Dearborn St., Dept. 49, Chicago, III.

1 Write for Free. Book

“Health and Beauty.”” The secretsof Vibration—
“#/{the greatest curative and beautifying force in the wur!d,
" completely explained. This book tells how you can give
S5l vourself, right in your home, exactly the saine treat-
#{ments tor which any specialist would charge $3apiece and
more. Tells, too, how with the wonderful White Cross
|Etectric Vibrator vou can danisi: pain and disease
ike magic, how o @mprove your complexion, round
illott hollows, anisk wrinkles, superflions flesk. No
4¥ obligations at all—z postal willdo. Send Now.

UNDSTROM, SMITH CO., Desk 140Y 218 S.Wabash Ave., Chicago

(0 Amp.-Hour Storag€ Cell

1 R A set of these wonderful hatteries
P"ce $] -D will almost double the trans-
mitting range of your wireless coil. They will also run
toy motors, lamps, advertising ilevices, etc. The miost
reliable and durable cells made. No renewals, siinply
recharge from direct current supply. We also manu-
Bl facture a complete line of Dynamos, Motors. Rectifiers,
Transformers. Water Motors, Qasoline Engines, Model
Aeroplanes, ete. We
sell complete sets of
materialsfor building
Loose Couplers, Induction Coils, Motors,
Dynamos, Variable Condensers, ete.
We manufacture the largest line of
reliable amateur Wireless apparatus in
the world. With every Wireless
Catalogue we give a complete list of
all the Wireless Telegraph Static
tleships, Steamships, ete., tor
their ZALL LETTERS, ‘e
1,400 in all. Itis FREE for 4
centy in stampsto cover the costof niail-
ing. Same may he deducted from the
first order. A new edition has just been
issued. Send now.

ADAMS-MORGAN CO.
Y'Tur EXPERIMENTFR’S
Swrewy Hovse™”
Upper Mantelair. N. T,

éxmsammam

YPPIR MOATCLAIR, N.J.

Box 72a

Over 150 Central Stations
Use Co-operative Advertising

More than one-half of the
Central Stations who advertise
consistently are co-operating in
the preparation of their adver-
tising. Each Central Station
receives advertising that costs
over $8,000.00 per year to pre-
pare, for a merely nominal sum.

Youcan increase your current
sales by good adveriising. You
cannot get better drawings and
copy for Central Station adver-
tising than is supplied by the
Co-operative Service.

A request will bring specimen
advertisements and full details.

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

R TR RS M I N SRR
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Build Up-to-date Wireless Apparals

PHILIP E. EDELMAN’S New Book

£ Experimental Wireless Stations
Will Show You How

A real ‘“How It Works and How to Make It’”’ book, written by an
experimenter who knows just what the reader wants. The first
book to give standard experimental designs in accord-
ance with the new government requirements. Complete
directions are given for the construction of each part of the
apparatus, with a concise explanation of its use in connection with
the complete outfit.

Contents of Chapters

1—Nature and Theory of Wireless Transmission of Intelligence. 2—Aerials.
3—Grounds and Lightning Protection. 4—General Features of Transmitters.
5—Planning the Transmitter—Calculation of Wave Length Capacity and Circuits.
6—Transformers—Spark Coils. 7—Auxiliary Apparatus, Keys, Electrolytic Inter-
rupter, Kickback Prevention, Aerial Switches. 8 —Transmitting Condensers.
9—Calculation of Inductance, Construction of Helix and Oscillation Transformer.
Standard Dimensions, Loading Coils. 10—Design and Construction of Spark Gaps.
11—Radiation Indicators, Hot Wire Ammeter, Shunt Resonator, Wave Meter.
12—Continuous Waves, Wireless Telephone, Quenched Spark, Theory and Con-
struction. 13—The Receiving Station. 14—Detectors, Solid Rectifiers. 15—Tele-
phone Receivers, Detectors for Continuous Waves, Einthoven Galvonometer,
Measuring the Intensity of Signals. 16 —Tuning, Interference Prevention.
17—Construction of Receiving Condensers, Fixed and Variable. 18—Construction
of Tuning Inductances, Loose Couplers, Yariometers, Tuners. 19— Conclusion,

Price $2-00 The Rights of the Experimenter.
Postpald Money Refunded If Not Satisfactory

Poular Electricity Book Dept., 350 N. Clark St., Chicago, IlI.

224 Pages
Fully Illustrated

Telephone Troubles
HOW TO FIND THEM
By W. H. HYDE

Treats entirely on how to locate and remedy all
telephone troubles. 1913 edition contains special
chapters on phantom circuits and cable troubles
never before published.

Price 25¢ Postpaid

An invaluable book for repairmen, as well as any-
one who uses telephones on private or rural lines.

56 Pages. Hlustrated

POPULAR. ELECTRICITY BOOK DEP'T.
350 N. Clark St. Chicago, Illinois

60 EXPERIMENTS
IN ELECTRICITY

For the Amateur
or Experimenter

Written in simple, easily
understood language, fully
illustrated with cuts and
working drawing.

This is one of the mnost
valuable works ever pub-
lished.

Presents a wonderfully interesting
and entertaining series of electrical
experiments, giving full directions

for constructing apparatus required

with inexpensive materialsand tools
easily obtained.

Shows you how to make all kinds
of batieries, electric bells, rheostats,
condensers, large and small induc-
tion coils, an electrophorus, an
automatic circuit closer, how to construct and use telegraph and
telephone instruments, measure electrical resistance and pressure
and make and use galvanometers and volimeters,

Gives detailed directions for building a 1-20 horse power motor,
explaining exactly how to make each of the various parts and
assemble them correctly. Shows you how to do electro-plating at

What the Boy Found in Switzerland

We reccived aletter not long since from a young reader
of the magazine who is living fora time in Switzerland—
a rambling, imteresting boy letter, with some kodak
prints. He tokl us about a little water power plant he
had found in kis rambles—a few pailfuls of water a min-
ute falling through an immensely long pipe which was
sufficient however to turn a turbine generator and light
a Swiss village. He told something of the big Swiss
attendant from whom he pried loose his information. He

home, design a small dynamo, build an electric engine, an electric
locomotive, a model fire alarm telegraph, make simple arc lamps,
and light lamps by electricily. Also how to make an electric bomb,
electric gyroscope and other electrical toys, etc., etc.

204 pages. Handsomely stamped cloth covers.

Price Only $1.00 Postpaid

Popular Electricity Book Department
350 North Clark Street Chicago, IIL

didn’t know he was “writing for publication,” but just
the same it was ‘'good stuff,” in editorial parlance, and
we used it.

The point is this: every reader of the magazine comes
into contact with this human interest side of electricity
and can send us good articles and pictures. Write while
vou think of it for our pamphlet “What to Write and
ITow to Write It.”

POPULAR ELECTRICITY MAGAZINE
Editorial Depariment 360 N. Clark Street, Chicago, lil.
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Brewers are Large Users of Electric Trucks

Equipped with “EXxid¢” Batteries

Here is a list of prominent breweries who have found that electric
trucks furnish a most efficient and economical service and for
the same reason use the ‘‘JEX{de’’ Electric Vehicle Batteries:

Chattanooga Brewing Co., Chattanooga, 'enn.
Jackson Brewing Co., New Orleans, La.

Strch Brewing Co., Detroit, Mich.

‘George Wiedemann Brewing Co., Newport, Ky
Moerlein Brewing Co., Cincinnati, Ohio.
Dayton Breweries Co., Dayton, Ohio.

The Belmont Brewing Co., Martins Ferry, Ohio.

Louis J. Bergdoll Brewing Co., Philadelphia.
F. A. Poth & Sons, Philadelphia.

C. Schmidt & Sons Brewing Co., Philadelphia.
Finkenauer Brewing Co., Philadelphia.

A. Lrdrich & Sons, Philadelphia.

American Brewery Co., Philadelphia.

Adam Scheidt Brewing Co., Norristown, Pa.
Roessle Brewery Co., Boston, Mass.

Holland Wine Co., Boston, Mass.

Central Brewing Co., New York City.

Lower's V. Gambrinus Brewery Ca., NewYork City

Jacob Ruppert Brewing Co., New York City.
Ebling Brewing Co., New York City.

Geo. Ehret, New York City.

Beadleston & Woerz, New York City.
Bernheimer & Schwartz, New York City.

Otto Huber, Brooklyn, N. Y.

Excelsior Brewing Co., Brooklyn, N. Y.
Ballentine Brewing Co., Newark, N. J.
Anheuser-Busch Brewing Ass’n, St. Louis, Mo.
Ruhstaller Brewing Co., Sacramento, Cal.
I’ldorado Brewing Co., Stockton, Cal.

John Gund Brewing Co., La Crosse, Wis.
Dubuque Brewing & Malting Co., Dubuque, Ia.
Cook Brewing Co., Evansville, Ind.

THE ELECTRIC STORAGE BATTERYCO.

1888 PHILADELPHIA, PA, 1913
Manufacturer of the “*Chlot{de Eccumulator,’’ the ¢ Tudor Accumulator ™’
and ** JEXid¢ ’’ Batteries

Boston
san Francisco

New York
Detroit

Chicago

St Louis
Portland, Ore.

Atlanta
Los Angeles

Denver
Toronto

Cleveland
Seattle

A NOSE FOR NEWS

Have you a “nose for news” as the newspaper editors
say? Can you write a simple, interesting description of
some unusual application of electricity? Have you a
camera to illustrate the article? Send for our little
pamphlet “What to Write and How to Write It.” It
will put you on the track of some easy and profitable
work for spare moments.

POPUVLAR ELECTRICITY MAGAZINE
350 N. Clark Street, Chicago, Ili. Editorial Dept.

Underwriters’ Laboratories, Inc.
under the direction of the

NATIONAL BOARD OF FIRE UNDER-
WRITERS

Testing Stations, 207 E. Ohio St., Chicagdo,
and 135 Williams St., New York

W. H. MERRILL. Manager

Branch othces in all the principal
cities of the United States and

ANY ELECTRICAL BOOK ON THE MARKET

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

POPULAR ELECTRICITY PUBLISHING CO., 350 N. Clark St., Chicago, HIL.

— TESTED APPARATUS —

MEANS THE ELIMINATION OF FAULTS IN YOUR PRODUCT

Canada.

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

We have recently added to the above, Coal Testing, and are now prepared to make proz-
imate analyses and calorific determinations on samples of coal, promptly and accurately.

ELECTRICAL TESTING LABORATORIES

80TH STREET AND EAST END AVENUE NEW YORK, N. Y.

1Mor onr Matunl Advantage mention Popular Flectricity when writing to Advertisers.
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ayne Bell

Take the place of unreliable, troublesome batteries and use
practically no current.
current Jamp socket and will

Operate Door Bells, Buzzers, Toys,
Burglar Alarm Systems, Gongs,
Annunciators, Etc.

Made in three types and sizes for different classes of work
and so neat in appearance that they can be installed any-
where in homes, hotels, offices, schools, hospitals, etc.

Built to run for hours on dead short circuit without danger
of buming out.

If your dealer does not have them write us and we will send
our illustrated leaflet 451 1.

Fort Wayne Electric Works

1603 Broadway

Transformers

Can be connected to any altemating

of General Electric Company
“Woed” Systems

FORT WAYNE, IND,

Offices: Most Large Citics

If You Want to
Vary the Speed
HERE YOU ARE

No rheostats or con-
trollers. Simply turnthe
end cap on the Motor nntil
proper speed is attained.
‘Fo run Motor in one direc-
nnn start wilh cap turned
in that direction. Can any-
thing he more simple? Just

the thing for vacuum clean- THE

ers. wireless mstrum(‘nH. ES
dentisls, printing presses A

and a hundred olhers. B R N

Runs absolutely without heat. Varfable Speed and Reversible
A post card brings our catalog.

L Barnes Mfg CO 107 Belmont Street
. oy

Susquehanna, Pa

w

Branch
YOUR HEALTH
YOUR GOOD LOOKS
YOUR TIME
YOUR CLOTHES

AVE =5

ON'T grow prematurely old and haggard over a hack-
reaking washboard and a side-ache producing wringer,
when there is a better and far cheaper way to wash-your

J "DOMESTIC ELECTRIC
= \WASHER and WRINGER

5 cents worthof eleetricity and 2 hours
time will wash your clothes clean—niake them
look hetter and wear longer.
Enelosed Working Parts  Easilty Cleaned
8 15 Days’ Free Trial in Your Own Laundry.
© Send for Cutaloguc and Easy Payment Plan.
DOMESTIC EQUIPMENT CO.
Dept. P. 30 W, Lake St., Chicago

All Metal %
Svringless Tub §

ELECTRIC MOTORS

SIIQULD BIX

= “ROTHMOTORS”

Polishers, Grinders, Blowers

Write for Literature

ROTH BROS. & CO.

1385 W. ADAMS STREET, CHICAGO

.b; CiF
\ « m
e

12 Inch Alternating Current Fan $1 1 00
12 Inch Direct Current Fan - - 9.00
‘We manufacture all sizes and
types of fans. Write for our
catalogue and prices. Guar-
anteed quality.

— FIDELITY ELECTRIC CO.
130000 LANCASTER, PA.

110Volt, A.C.orD.C.
75¢
Silk Cord and Plug
included Free if deal-
er'snamne is given.

Double Covered

3 Speeds 8 Inch
Many Thousands in Use

Practical Batiery Fans
(not toys) saie price.

@k @iz

NOISELESS FANS

178 Summer St., Boston, Where Imp Torches Come From

DELIVERED
$8 5 O Money Back If

Wante
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" MAKE YOUR HOT APPLICATION
UNIFORM IN TEMPERAT

You know that it is impossible to maintain a unif>rm, uninterrupted
heat with hot water bottles, as they quickly cool off and requlire refilling—
causing inconvenicnce to the patient and nurse.

You can insure an even, constant heat by giving yeur applications in
the modern, scientific way—by means of the

J-M ELECTROTHERM

This up-to-date device has a regulating switeh whieh rerumits gradual
increase of heat, enabling pationts to endure hotter amd, therefore, more
effective applications than would be jossible with a hot water botthe. Yet
this device ecannot hecome hot enough to burn, as a sensitive thermostar
automatically limits the temperature to a safe degree. The switch alse
maintains the heat at any one of three temperatures.

The J-M Klectrotherm is a soft, light-weight, flexible pad covered with
aldine cloth, containing electric wires insulated with asbestos. Instantly
attached to any electric lighting fixture, m
L
Also made in the form of blankets, collars caps, chest and back pads, &
mats for operating tables, sweating juckels’, etc. ’ ’ M 'NTA' NS

Write our nearest Branch for illustrated Booklet. STEADY H EAT

H. W. JOHNS-MANVILLE CO. AS LONG AS

Albany Chicago Detroil Louisville New Yo~k San Francisco .y N
Baltimore Cincinnati Indianapolis Milwaukee Omaha Seattle CURRENTJS 0
Boston Cleveland Kansas City Minneapolis Philadelphia St. Lonis

Buffalo Dallas Los Angeles New Orleans Pittsburgh Syracuse 194D

REASONS WHY/|| 600D HEALTH FOR YOU

Perfect health for
| YOUSHOULD the entire house-
{ SELECT THE

hold. Every nerve
¢ ‘jpex LX)

and every fibre in
the whole body
ELECTRIC
WASHER

awakens through
Because itissanitary—

this wonderful vi-
bration. Feel the

madeentirely of metal.

Because it has the latest

exhilarating joys of
vouth; make every
muscle in your body
fairly tingle with

safety appliances. new force.
Because it ls me- BE YOUR OWN DOCTOR
clmnlca]ly Give yourself the same trealments that are given by the
- it i world’s greatest specialists. You can do this right in your
perfect, 1t is A .
isel Y s own honie. Any speed can he pbtameq from the very 15’-“"
HEES QSS i est, for the baby, to the very highest, for the adult, W 1]1\
operation. the GOOD HEALTH vibrater you can treat yourself for
Because it rheumatism, indigeslion, headache. soggy complexion, ca-
tarrh and hundreds of other ailments.
has no com- 1f vourhouse is wired for electricity, simply connect it as you
plicated parts—practically indestructible. do an electiic lamp. Ifnot. we have the same machine that
. a -uns pecfectly on celiadry batieries. n 1ther case 1 0
Because it has larger capacity than any other T ) T A IO (T S Yo
domestic machine. SPECIAL OFFER e CUAIGTEE
? L .
Because it absolutely eliminates the use af wash- For & short time only we are muking an #.i‘g;ﬁ vibrator 78
board and ])Oilel'. amazing specinl introductory offer onthe terialand workmanship
. . GOOD HEALTH vibrator—so write today a guarantee for b
Becauseitwillabsolutelysolve your washday problem. for ¥REE book and special free trial | Yaus “la went with
Because it has many exclusive features not found in offer. Machine:
any other machine. GOOD HEALTH VIBRATOR CO.
Because it has all the good features of other washing 802 N. CLARK ST., CH'ICAC.O, |l-]l--f Lot
machines but none of their defects. AG ENTS gﬁe,:}fggt';,"‘;g‘l;?":“‘v‘l.?t‘;,";f;‘“‘;g'};,‘,’:'o:;r",,:;
Write today for our descviptive booklet and free trial offer. prop(;hition and t“""ssmé‘se(:] t&:trlxvn éoixg'.evl;g:
. member we wanla repr 4
APEX APPLIANCE COMPANY, 3223-29 W. 30th St., Chicago, Ill. town and.codntry 5o Write at one.
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Combined

The modern method of proper illu-
mination for all purposes.

Lighting Fixtures

are now being specified by Architects @
and Decorators, because it is very
important to not alone have sufficient
and ‘well distributed light but that well
designed and constructed Fixtures add
to the value of the effect and general
surroundings.

We are NOT assemblers of
parts of fixtures, BUT we
design and manufacture
Lighting Fixtures of every
description. Send for our
catalogue.

R. WILLIAMSON & CO.

Washington & Jefferson Sts.
CHICAGO
Largest Lighting Fixture Manufacturers in the World

(O]
l Indirect and Direct
N

s e e =

Easiest Way
to IRON

All ironing drudgery abolished.
Every housewife who does her
own ironing or employs help
to do it, also the Professional
Laundress needs a _J

= Slm lex lroner
““The Practu:al Household Machine’’ \

to save the time, labor and expense of doing the old hand
way, It produces a most beautilu} finish, superior to that
of an expert hand laundress, besides nsuring longer life,
to your Linens, L'owels, Curtams Underwear, Flat Pleces
in fact, 8o per cent. ot your entire ironing.

Costs 1. an hour to heat by gas or msohne
tricity.  Easilv operatel. Re.lsonuhle in price.

Mail your requect for FREK “‘lroning Hints™
FREE Trial Offer to us today.

AMERICAN IRONING MACHINE CO.
6510. 168 N. Michigan Bivd.. Chicago. lil.

8% Pound

| Electric Suction Cleaner

| At last a suction cleaner a woman ean handle
as easily as a carpet sweeper, Weighs nomore.
Takes up only two-thirds as much room. Can
packed away in small box. Rolls on rub-
ber-tlred wheels —moved without effort,

More powerful than big unwieldy machines.

= FLUVLOW”

10 Days Free Trial

We take all the risk. Write today for our Free Book. Just send a
postal with your name and address.
140Y, Waukegan, IlL

Also heatul by cICC-
Boryklet 'md 30 rh\'s

THE MORROW COMPANY, Dept.
Good Territory Still Open—dgents ana Dealers Write

The DEWSBERRY

ELECTRIC

ICE CREAM
FREEZER

Our powet freezer is an
ice-cream factory complete
initself; having the crusher,
freczer tub and motor all §
mounted on cne Lase plate
that occupies but w small
amonnt  of Hovr spuce.
Nothing but the verv best
of waterial and workman-

ship enter into these
machines, and are built
nnusually substantial: for

this reason we guirantec
that they will give satisfac-
tion. Made in 4, 6, 8, 20
and 40 quart sizes and are
equipped with alternating

current, variable speed
wotors,  Write today for
circular.

R.A.DEWSBERRY, 1014 W.Lake 5t., Chicago, lll

For our Mutual Advantage mention Popular Electricity when writing te Advertisers,
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i ‘K Combine Convenience and ‘
— & Comfort in Your Laundry Py

Your laundry, generaily the most uncomfortable place around

the house during the warm suminer months, may be made as

pleasant as your living room. Even though you

have only one electric socket in it, by equipping
that one socket with the efficiency doubling

Benjamin Plug Current Tap

~ You may have the cooling breezes of your electric fan and also
the current for your washer or iron at the same time. This little
device allows the use of a combination of any iwo electric
.. utifities for light heat or power.
|\ The Benjamin Ping Current Tap is useful throughout the
. bouse: for toaster and percolator in your dining room; lamp
and your curler in your dressing room;
\h machine and fan in the sewing room; /

Lamp

Swite/:

. for Jamp and fan in every room. *
~ 3 o . Cossrol
Sold in the best electrical shops o
AL everywhere. Il your dealer can't oo | g I

_ supply you, send us 8oc., special .
"\immducxory price, and we'll ] _A:=__

ﬁ]d you one postpaid. Cee Attached ov

detacked in

~  BENJAMIN ELECTRIC MFG. CO. 2t
© 128 S. Sangamon Street, Chicago. L

AFTER A SHAMPOO

DRY THE HAIR QUICKLY WITH A
PELOUZE ELECTRIC HAIR
DRIER AND CURLING IRON

—— P |

WHY PAY FANCY PRICES

AlLL-METALLC
SANITARY PARAGON
POWER WASHER

for complicated wooden
washers, if you can buy
a practical, all-metal

PARAGON ELECTRIC
Cylinder Washing Machine

at a considerable saving.
Before wasting your
money in buying inferior
makes send for our Cata-
log No. 2.

\ atonicforthe hair
§ and scalp- makes
. the hair luxuriant-—saves time and
¢ labor—acts perfectly.
To use the Curling Iron simply re-
move the comb—makes beautiful last-

e ing waves or ourls.
Lk The heuator and cord revolve together
pARAGo N MFG co No. THREE STYLES g0 that the cord does not kink
. ] » gj-‘! gx"&?"{:‘ Sic .‘}ing]mln *;23 ‘mhile‘in use. !l;h: sel!lpetli:l'

B = € ic Lurlin: ron ¥, O g8y B
2403-05 W. 14th St. 652 Curling Iron Bngd Cnm‘ll:.n ’ mea%ers tlfutrci:tg’, lc‘:x:noénburg

CHICAGO complete with shield 4.00 ithe hair.
Established 1902 PELOUZE MFG. CO., 232-242 E. Ohio St., Chicago

" L
Won't Wear Out the Clothes
The Reason

why 7" It’s Perfectly Smooth Inside

Blankets and finest fabrics are all the same to THE JUDD, for the
water is forced through the clothes a hundred times per minute.
Ten or fifteen minutes wili thoroughly cleanse a tub full.

Two hours to do a family washing! The electricity from any light
socket will do the work at a cost of about four cents.
The special motor operates the reversible wringer and washer at the same time.

Let us show you how THE JUDD works.
Descriptive literature for the asking.

JUDD LAUNDRY MACHINE COMPANY

Room 335 People’s Gas Building, CHICAGO

Tub is made of V.
MHard Rolled Cop-
per and Solid

Brass. Retnforeed, &
Cavnet Shrink,
Warp, Leak or Rust.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Over 50,000 Women Have Stopped Worrying

about the trouble and hard work of washday.
They have solved this problem with the

Thor Electric
Home Laundry Machine

At a cost of only 2c an hour for electricity, it
washes and wrings the clothes in one-third the
usual time. Everything spotlessly clean without
chemicals or hand rubbing, including even neck-
bands and wristbands.

Try It for 15 Days FREE

ind see for vourself how good it is—without any obligation.

Write TO-DAY for catalogue F and the name of our dealer in your city.

HURLEY MACHINE COMPANY

NEW YORK, 1011 Flatiron Building ‘ CHICAGO, 27 S. Clinton Street

Suits Every Purse

The BE CLEANER

Model “D"*’

The Most Highly
Developed Sanitary
Suction Cleaner

WITHOUT BATTERIES!

Of all possible annoyances the “bell-out-of-
order” is the worst—and there’s no need
to endure it if you use

Efficiency {n-
creased 10097,
by our New
Device for rais-

5 It ing or lowering
Thordarson’s Renovates the nozzle to
g .. ' suit the thick-
Junior Bell-Ringing Transformers as well as mess of the Rug
The Thordars(f)n al- | Short circuiting can- CLEANS or Carpet.
ways works perfectly. i i in th s e
Sorii e rumed | otima e w0 || becauae it —
does not registeron an > ’ (¥4
ordinary meter " moisture proof. dr‘w.’ BEE
Write loday for full particulars and new discounts the air Stands for
. . ands fo
New List Price $2.50 RIGHT \BEST
For sale by all leading Electrical Jobbers THROUGH

Thordarson Elec. Mfg. Co.

505 S. Jefferson Street Chicago, HI.

Agents Wanted Everywhere

BIRTMAN ELECTRIC CO.
12-18 S. Clinton St. CHICAGO

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




POPULAR ELECTRICITY MAGAZINE for JULY

45

| “‘llll'lllllll h"

& Your Eyes Insured?

If they are not, the question of
correct lighting is a vital one
with you.

Harsh, over-brilliant light ir-
ritates the eyes and brings
nervousness. W eak, poorly dis-
tributed light causes eye-strain.
It makes reading difficult and
sends you to bed with a dull
headache.

Beardslee - Chandeliers

They are designed
and built by experts. They distribute
the right amount of light to all parts of

are eye insurance,

a room. Under their soothing influence
one unconsciously relaxes and finds relief

from the strainm of the day’s work.

If you are planning to build or remodel
vour home, ask for our booklet, Light
and Art in the Home, and the name of
the dealer in
Beardslee

your town who sells

trade-marked chandeliers.

You’ll find him a man worth talking to.

Beardslee Chandelier Mig. Co.
227 S. Clinton Street Chicago

-

i
e

N mm-\
|

Trade % Mark

s

~

Be as Fresh and Rested at
the Dinner Table as 1f You
Were Company

Cook by Electricity in a
Comfortable Room With a

SimpLEX ELEctrRic RANGE

“It Means Freedom” from the drudgery
of a hot kitchen.

No coal, no ashes, no soot, no gas.
Dress for dinner in your daintiest.

Chat with your guests while you cook
by the clock.

No need to baste the roast—just leave
in the oven till the clock says “done.”

To cook the Simplex Way is worth while.
A little book, No.175 ¥, telling all about
it is yours if you ask for it at once.
SIMPLEX ELECTRIC HEATING CO
Cambridge, Mass.

Mfrs.of Everything for Electric Cooking and Heating

It is probable that you have knawn a SlleEX Flecmc Iron for
years. If you haven't one it will be supplied “‘on its merits,’
subject to your conclusions, by vour dealer or on application
to our address.

For our Mutual Advantage mention Popular Elcetricity when writing to Advertisers,
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Revised Edition Just Off the Press

Practical
Applie
Electricity

By DAVID PENN MORETON, B.S.E.E.

A Complete Course
In Applied Electricity

Coveringeverylineofelectrical
work as taught in the Armour
Institute of Technology, an in-
stitution of world wide fame.

PRACTICAL
APPLIED
ELECTRICITY

PRACTICAL APPLIED
ELECTRICITY

MORETON

MORETON

Practical Applied Electricity
is the outgrowth of actual work combined
with classroom experience. The author is
Associate Professor of Electrical Engineer-
ing at the Armour Institute of Technology.
Most of the students taking the electrical
course attend the evening classes, being employed at electrical work through the day.
The problems which confront these students are embodied in this book—one reason for
its being so practical and up-to-date. To illustrate this valuable information, careful
detailed drawings have been made under the personal supervision of the author. In plain
words, this book contains the experience of a large number of ambitious electrical workers,
gathered together by a recognized authority on the subject.

The language is so plain, and the mathematics so simple that no one can fail to understand. Questions

and answers given at the end of each chapter, impress upon the mind of the reader the more impor-
tant points to be remembered.

RELY § BRIVTON

Subjeets Covered:

The Electrical Circuit and Electrical Terms Explained by
Means of the Water Analogy; Ohm’s Law: Series and Divided
Circuits; Calculation of the Resistance of Various Circuits
and Conductors; Primary Batteries: Dry und Wet Cells: Vol-
tage; Internal Resistance and Polavization; How to Renew:
Series and Parallel Connections; Tables of Data of Commer-
cial Typesof Cells; Magnetism: Permanent Magnets; Eleotro-
maguets; The Magnetic Circuit and Quantities Involved:
Magnetic Properties of Various Materials; Magnetic Calcula-
tions; Iustruments; Construction of Various Types of Ammmae-
ters, Voltmeters, Wattmeters, Galvonometers, ete.; Calibration
of Instruments; The Dynamo; Fundnmental Principle; The
MagneticField: Commutation; Armature Reaction; Character-
istics of the Series, Shunt and Compound Types of (Generators;
Motors; Fundamental Principle; Various ‘%ypes and Their
Application to Different Kinds of Work; Motor Speed Control;
Variable Speed Motors; Railway Motors; Elevator Motors,

450 PAGES 323 ILLUSTRATIONS
BLACK FLEXIBLE LEATHER BINDING

within 10 days.
own this absolule authority.

POPULAR ELECTRICITY BOOK DEPT., 350

ote.: Storage Battery: Fundamental Prineciple; Commereial
Types;, Application; Care of; Systems of Power Distribution;
Two and g?hree Wires: Balancers; Motor Generator Sets,
etc., Practical Operation of Electrical Machinery: Connec-
tions in Series and Parallel; Motor and Generator Troubles;
How to Locate and Remedy Them :; Electrical Lighting;
Various Types of Incandescent and Are Lamps; Application
of Various Types; Photometry of an]_fs: The Nernst Lamp;
Moore Tube; s\lercury Vapor Lamp: Electrical Wiring; Cal-
culation of Conductors; How to do Exposed Moulding and
Qonduit Work; How to Tnstall and Counect Heaters, Motors,
Generutors, Fixtures, Arc Lamps, etc,, Wiring Tables for
Different Olasses of Work; Alternating Current- Cirenit;
Comparison of the Direct and Alternating Current Qircuits;
Quantities Involved: Series and Divided Circuits; Measure-
ments of Power; Alternating Current Generators and Motors;
Resuacitation; Numerous Miscellaneons Reference Tables.

Price $2.00 Postpaid

Examination Otter Send in vour order today, and if after lnoking over this book you find that

N ' it js not what you desire, we will refund your money upon its return to us,
All interested in electricity, old or young, artisan or amateur, expert or experimenter, should

For our Muinal Advantage mention Popular Eleciricity vwhen writing to Advertisers.
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d Power Anywhere

Current for Lighting, for running Electric
Fans for operating Washers, Vacuum Clean-
ers, Electric Irons, etc.

Homes, Hotels, and Country Clubs
find the Fairbanks-Morse Electric Plant exactly
suited to their needs. A complete plant
specially designed for this class of service.

We build equipment for all sized isolated plants,
Write us your needs.  Ask for Catalog No. 1163 A 10,

900 South Wabash Avenue

Fairbanks, Morse & Co.

Chicago, lllinois

[ELECTRIC LIGHT AND POWER
#2aDAY AND NIGHT SERVICE

e

T TTDiract Cannected Dynamo, Gasali $
4 I Engine Set. Complete Switchboard,

= -Coll “American’’ Starage Battery)
he most complete, reliable equipment
rever offered at this price. Wo want a
representative in every county.
<_TIAMERICAN BATTERY COMPANY
Est. 1889 1§43 Fulton St.,, CHICAGO

GOOD HEALTH

For you and ﬁom‘ family. You need a
GOOD HEALTH electric fan in your
home or office. 1t will keep your bed-
room coel all night for about l}ulf what
it costs to burn one electric light.
parts beautifully nickel-plated and as
carefully constructed as the finest
watceh, Operates on any lighting cir-
cuit anywhere; you can run it as fast
~ or slow as you like. It is an ornament
L b to any room. It is li‘%ht in weight, can
be carried about easily.

A written goarantee WRITE TODAY., A special price to
for FIVE YEARS the first hundred buyers.

with each fan; it COOD HEALTH CO.

oAbl I G, 800 N. Clark Street  CHICAGO, ILL.

MECHANICS AND HANDY MEB
UILD YOUR OWN
i :N.F. WATER COOL GASOLINE ENG"‘E
OTHERS RAVE BUILT THEM. WHY NOT YOU?

WE BELL COMPLETE SETS OP ROUGH OK MACHINE CASTINGS
SEND 100 FOR FNOTO, SLUE PAINT. AND CATALOOUE
VIGNEAU MANUFACTURING CO.
246 OIDDLE BLDG. DETROIT, MICHIGAN

LIGHTING PLANTS

ELECTRI FAN MOTORS

For Homes, Farms, Motion Pirture and Vandeville Theaters, Hotels,
Summenr Resorts, Buildings, Stores, Schools, Factories and Towns,
Motion Picture, Massage, Ozone, Shacking and Tatto Machines.,
Hunting, Fishing,Bicycle, Carriage, Automobile, Musicians, Flash.
Necktie and Decorative Lights, Mazda and Flamiug Arc Lamps,
Sewing Machine and Power Motors, Laundry Irons, Heating Pads,
Telephones, Engines, Generators, Hydro-Electrie Dynamos, Me-
ters, Rheostats, Storage and Primary Batteries, Charging Recti-
flers, Transformers, Railways, Hund Lanterus, Belts, Bells, Books.

Catalogue 3 cents. OHIQ ELECTRIC WORKS, Cleveland, 0.

Small Gas and Gasoline Engines
Y,% and1H, P, Air and Water Cooled

Unsurpagsed for laboratory, experimental
work and for operating washing machines and
light machinery. QOan be used for small indi-
vidual electric light plants. Complete cireular
)\ for stamp, also big catalogue of steamn engines,
boilers, pumps, electrical goodg for 10 ceuntg
i/ (coin preferred). Refunded first order. If in
need of an engine write today.

AMATEUR MECHANICS SUPPLY CO.
860A Momadnock Block, Chicago

Build Your Own Boat

from gur patterus or
knock down frames. You
save 34 the cost and enjoy
the work.

Patterns aud frames for
hboatsolalltypesandesizes,
from the canoepattern at
$1.75 to the 65 ft, yncht
frame at 8350, and u full
- - line of heavy built com-
‘The Frame We Ship You mercial boat frames.

‘GRAY MOTORS FOR

Largest Builders of
2-cycle Motors in the

HLP with Complee’ $
World. Over 1000 Outfit readyto install
rosponsible dealers. ALSO AXTO 36 HR
Guaranteed by a big responsible concern. Write
for big catalog—tells and shows you all about
these high grade motors and how they are made.
GRAY MOTOR CO., 7 4 Gray Mstor Bldg., Detrait, Mich.

SEND FOROURCATALOG

which tells yau all about Z

it. You can bailda 20 ft. ]
launch for $30 from pat- |

terns, that you could not
buy at any factory for
less than $150, or you can
hux the comnjebe frame
and build this 301t. cruis-
er shown in the picture
for less money than you
would have tolpay forthe .
cheapest 25 ft. finished -
cruiser you cauld buy. The Boat You Build

DEFOE BOAT & MOTOR WKS., 3211 State St., Bay City, Mich.

e Ry
Roberts Motors in Both Outfits

6. P.

Roberts Motors

For Boats and Flying Boats

135 Lbs.

This shows Hugh EKobinson in a Roberts
equipped Flying Boat saluting the pilot of a
Roberts all water craft.  Roberts Motors are
built in all sizes, 3 to 125 H. P., 1 to 6 ¢vlin-
ders.  Standard, Aerolite, and Featherweight
Types. Operation on either KEROSENE or
GASOLINE,

Send for Marine of Aero calulog today.

The Roberts Motor Co.
2001 Columbus Ave., Sandusky, O., U.S.A,

For onr Mutual Advantage mention Popular Electricity when writing to Advertisers.
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1« 9 are made from high grade and
OHIO CHlSELS speclally selected tool steel, .and
the care, skill and experience of ¢
our 89 years in the Edge Tool business is put into every tool bearing our
*‘Ohio’ Trade Mark shown here. The result is a high grade and very
| satisfying tool, with a keen, tough and lasting cutting edge.

| “OHIO” PLANES fzictiou s frs et

Chattering or Trembling when used in hard or

| knotty timber. High grade cutters, accurate adjustments and true faces are
only a few of the poirts in which our planes excel and make it well worth
vour while to insist on having them from your dealer.
Write for our free Catalogue of High Grade
Tools and Benches.

OHIO TOOL CO., (Dept. 12)
COLUMBUS, OHIO

lIi?IéB}IIAN BROS. ROTARY POSITIVE
et "BLOWERS
ANDY ACUUM Pumps

{ Used for VACUUM CLEANING,

) brazing, annealing, soldering,
forging, wireless telegmpll assay-
ing, melting, sandblasting, whis-
tles, milking, agitating,” testing.

e %?;:‘::? R 2 LEIMAN BROS. &Ze'%v“'%'a’fé

6)s-inch
DROP FORGED STEEL
WARRANTED

A convenient size—hanay and practical tool for you—its uses are
unlimited. It will cut anything. It has hand-honed cutting edges For over 45 years

and is absolutely guaranteed. It's a RED DEVIL quality tool—
it’s gun metal finished and you should get a sample from your
local dealer. If you can’t, send us his name and 80c and a sample
pair will be sent youlprepaid.

SMITH & HEMENWAY CO.

-

150 Chambers Street, New York Tools and Cutlery N
Manufacturers of RED DEVIL Glass Cutters and 3000 other have been famous for quality
tools for Electricians, Carpenters, and Mechanics SIMMONS HARDWARE CO,, Inc.

The Latest On

House Wiring

ELECTRICAL ENGINEER AND CONTRACTOR

Absolutely new and up to the minute, describing
and itlustrating all up-to-date methods of installing
Electric Light Wiring according to the latest rulings

You Can Always Tell a Good
Mechanie by His Tools

HAND DRILL No. 5

1s unequalled in strength.
durability, casy action and
all-around excellence.

1las cut gears, ball thrust
bearing, and carries 8 wood
boring points ranging from
1-16" to 11-64".

The way this tool is made insures long
and satisfactory service,

T Write for Calalog of the National Board of Fire Underwriters. All
nyione MILLERS gystems of wiring are covered, including the three-
\ S wire system now so much in use. Practical dia-
FALLS CO. grams and flustrations are given to show just how

28 Warren the work is done.

. ~— Street
Q\ o ot It Solves All Problems
@ . J*OR THE PRACTICAL WIREMAN OR AMATEUR
and in fact contains all the essential information
for the successful wiring of a building.
r i 5 Among the subjects covered are—Planning and
3(7:5\;/‘;";”‘ ‘granlx‘te ?('é;h ' laying out the wark — Locating the DMeter — Meter
o o0 Der-Sag.Les b Connections—Feed Wires—Switches—Plug Recep-
M EN DETS Brackets—Ceiling Fixtures — Flexible Con-
duit System—Rigid Conduit System —Steel Armored
Cable System — Knob and Tube System — Various
Switching arrangements explained and diagramed—

- Mends leaks instantly in Granite- The easiest method of testing Three and Foursway
ware, Tin, Copper. Brass, Shect Iron. ete., Hot ||| circuits explained and illustrated—Current carrying
Water Bags, all Cooking Utensils and Rubber Goods. Gy OF Wille=ols, -
Repairs without use of heat, solder or rivet.  Simply 103 Pages, 74 Illus. Flexible Cloth Cover, Pocket Size
tighten “* Mendet™ and leak is mended. Can be applied PRICE, FIFTY CENTS POSTPAID
by a child. Fits any surface. All sizes. 25¢ per Money refunded if not satisfactory

package.  Complete directions. Agents wanted. FOPULAR ELECTRICITY BOOK DEPARTMENT
F. J. KRYCEK 350 N. Clark St., Chieago, Tii.
1320 Martha Street Omaha, Nebraska
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Here’s a New “YANKEE” \ it
3 Jaw Chuck

Chain Drill No. 1500
with Positive Automatic Feed

Ad justs itself to the size drill point used, and feeds no
faster than it can take. The slack in the chain is
quickly taken up by the automatic friction movement,
giving you the quickest operating and biggest time
saving Chain Drill made. No hand feed to fool with,

No. 500 to catch and pinch the fingers. Price, $3.00

with Write for the ‘‘Yankee’' Tool Book—FREE
R G NORTH BROS. MFG. CO. \
New ’ Philadelphia, Pa.

Two Guns in One— ==
A %?
Upper barrel (rifled) shoots .22;

lower barrel (smooth bored) shoots .44 shot or

ball. Lengths, 12, 15 or 18 inches., Fits you for | (
large and small game or inexpensive target practice. Stock foldsup
or detaches. Shoulder holster furnished. Sample Nitro-Solvent Oil for
name sporting goods dealer. Send for catalog of Marble’s 60 Outing Specialties.

MARBLE ARMS & MFG. CO., 579 Delta Ave., GLADSTONE, MICH.
Successor to Marble Safety Axe Co.

 DUPLICATE KEYS

made in little over a minute by the

Haller’s latest improved Water Motor Fan—it

beatsthem all. Runs2500 rev. per minute. Throwa
air acroes any room. Oan be placed in any
position. This fan is a high grade article and b

i detaching the fan blades from the *V’’ groov
pulley the motor can be used for running small

HARRISON M, 1. P, KEY FILING MACHINE
Electricans, why nat use one of these
machines asa sideline in your business; big
# profits in duplicate keys. Machine com-

plete $3.00 net guaranteed. Special diamond
file 35¢ extra, Post tree. Send for testi-
monials or order to

HARRISON & CO., &3 New St., NewYork

generators, sewing machines, and other thin%s
too numerous to mention. This fan motor will
be sent to any address on receipt of the price,
only $2.50. . S. HALLER MFGC. .2
GOE AVE., N. S., PITTS,, PA. DEPT. E.

Klein Tools for All!

Electricians, Linemen
Mechanics

Threading Conduit and Pipe

Ithastakentwenty
years of constant
effort and im-
provement in the
design and manu-
facture of hand, belt,
and motor-driven pipe-
threading machines to bring

OSTER BULLDOG
Pipe-Threading Tools

to their present simplicity of operation and
mechanism.  You get the benefit in easy ’.”
cutting, easy control, and sturdy durability. ’,o’
Write for catalog describing the Five ¢
Big Oster Features—Self-Locking Dies, ’.o’
) . o Self-Locking Guides, No Re-Setting, ¢
You will not go wrong by buying Klein No Loose Bushings, No Breakable ’.0’
tools. They have been in the hands of mech- Small Parts. Erée catalog 26A ’,o’d‘hv
abics over two score years. describes a special tool for cvery S&
Yleetric power and lighting companies LIPSt i e MG e
_ LHERIEE [P & (RIS (SURpEnge sent free by return mail. ’..o& .
will be furnished with a catalogue on request The coupon mmakes it easy. ’o”@
' ser authority. &S
of the proper 'u:‘ ori )” . The Oster Mfg. Co. ’o‘{{’ S
We back up “XELA” Construction Tools 2069 E. 61st St. .o”;.‘\‘\b R
Mathias Klein & Sons Cli‘)':_‘and &
R o
Station U-3, CHICAGO, ILL. 10 & FfFS P
& ‘é". v\ O\ “f‘ e
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DUCK’S cectnicnc s winetess GATALOG

CELEBRATED FERRON DETECTOR

It yet remains the peer of all Detectors licensed for pri-
vate use. Price only $5. The Ferron Detector
contains the same high grade
crystal and an adjustinent
equally as admirable as the
Pyron Detector licensed for
commercial use which sells
for $65.00. License for pri-
vate use permit of low price.
A patron of Greenville, Mich-
igan, voluntarily writes:—With your Ferron Detector
Treceived the larger Atlantic Coast stations (700 to 800
miles) and have heard Key West very clearly (1500
miles) all over land.

Mailed for 10c in stamps or coin, which you may deduct on first order
of §1.00. Great cost of catalog and low prices prohibit distribution
except to those really interested. Itis the most elaborate catalog of its
kind published. Catalog contains more valuable information on wire-
less and electricity, than many text books, Save 26, to 339 on Standard
Electrical Goods bxﬂetting this big Catalog. There is no catalog to take its
place; neither will you find elsewhere as large a variety of standard
electrical goods at such attractive prices,

WHAT OUR BIG CATALOG CONTAINS:

100 pp. Wireless Insts. for Amateur and Commercial use. (Wireless section
four times as large as the majority of wireless catalogs. It contains over thirty
diagrams showing how to connect all combinations of instruments.) 10 pp, raw
material, iron and brass screws, etc. Telegraph Insts. of same quality as used by
Western Unioun and Postal Companies. 40 pp. Toy and Commercial Motors.
20 pp. Flash Lights and Miniature Lamps, and 145 pp. of Home Lighting Plants,
Mechanical Tools, Guns, Pocket Knives, Miniature Railways, and Electrical Supplies.

THE J. J. DUCK COMPANY, 428-430 St. Clair St. TOLEDO, OHIO

YOU SHOULD HAVE OUR BOOK
“How to Install Electric

Content
The principles of an el

buzzers. Various kinds
How to wire for bells,

annunciator circuits.

Combination circuits.

wire return call system,
circuits.,

= |

SPON & CHAMBERLAIN, 123 P, E, Liberty St.,

. d Al 99 The prices are right and the shipments will
AnnlIDCIatOrs an arms be prompt. Write your name and address
New Edilion, Now Ready plainly. Send 3c in stamps to cover postage.

Suitable batteries. Bells, gongs and

circuits. Clock alarm circuit. Three

= L]
Finely illustrated, handsomely bound in cloth. Price, 55¢. postpaid. Eve' :9 WIreless Operator

SURE and send for our No. 10 Catalog of
Wi ireless and Electrical Supplies contain-
Be"s, ing Hi Grade Instruments of every type.

JOHN Y. PARKE & CO.
8 Dept. A 127 N. 7th Street, Philadelphia
ectric bell.

whee 1 Any Electrical Book

cuits, Faults in bells and wiring.
How to locate and remedy faults. on the Market

Thermostats., Annunciators and

Low water Can be obtained through our Book

alarms. Burglaralarms. Fire alarms. Department. Tell us your wants

Cireuits for alarms. Elevator bell | | popyLAR ELECTRICITY PUBLISHING CO.

winng. Bell ringing transformers.

Fire alarm 350 N. Clark Street, Chicago, Illinois

Interphone

New York or Amateur Needs This Book

The handiest and most useful

EXPERIMENTERS IN WIRELESS or Brofemsianal, ever publised,

This little ad is just to cateh your EYE! Our WIRE-
LESS catalogue "B is sure to catch your FANCY, and a

2¢ stamp will bring it to you by return mail. .
We are agents for the justly celebrated *‘Bra
less phones, which is ** enough said.”

WINGER ELECTRIC & MFG. CO.

711 South Dearborn St., Chicago, 11l.
Successors to DAWSON & WINGER ELECTRIC CO.

Book for the Wireless Operator, Amateur

.What It Will
I Do for You

Contains a
complete list of
wireless Call
Letters, 1500 in
all, enabling
you to locate
the origin of
any certain call
immediately;
also the owner

AT R0

Amaom"

This is the latest and hest c.
p in storage batteries. Iiach ce!
a special heavy glass jar. Th

three pounds. The capacity of

@ is 2 volts and 10 ampere h

hours, size 6x6x1 in. which lis

plies such as plates, jars, etc.

{ﬂu"m‘ i | i to get our catalogue. Lowest prices in

Mm“ ! I || the country.

mous magazine ‘‘THE

i ;
mllli: " I | this catalogue.
i 233 B Fulton St. New

Siorage Battery, $1.25 I

heavy plates, treated separators, porcelain
vent, and two generous hard rubber bind-
ing posts. The battery is guaranteed for
one year. Weight when filled with acid
this battery

ours. Size

6x3xlin. Iné6lots $1.10; in 12 lots $1.00.
We also have a larger size 20 ampere

We sell all kinds of storage battery sup-

Send today be for sangFatzl‘) l%f our fa- quickly.

i P%Eﬂ}l%od'g?z{é}éo:éx?fﬁﬂyqur’f&%ﬁﬁféos time and labor. And last but not least over 100
. pase eyclopedia No. 11, containing 450 iua- Hook-ups and Diagra.mnsi.1 ll;lodmatter whathmstru-

i trations and over 16 apparatus,  also ments you have you will find a perfect hook-up
B e iy, A that works in this book. 'Blank pages are pro:
A i eral. It is important that you should have vided for keeping a record of your own hook-ups.

The Electro Importing Co. Price Twenty-five Cents

‘Everything for the Experimenter'

of the station
or ship and
power rating.
The Morse
and Continental
Codes are
shown on two
large full page
charts so that
they can be
read from a
distance, also a
Beginner’s
Speed Chart so
arranged to as-
sist in learning
the Codes

ere are two

ts at $2.00,

Don’t fail

AL EX- All the abbreviations used by operators to save

orkICey POPULAR ELECTRICITY BOOK DEPARTMENT
350 N. Clark St., Chicago, 111,
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The Blitzen Rotary Spark Gap|

Complete without motor, $5.50
Rotary disc without stationary electrodes, $4.00

Users of this gap climm an erease in efficiency and a
clear high tone,

Hard rubber dise is 5-3%" in diameter with 12 spark
points and cast iron hub with set serew for fastening
to motor shaft, Satisfactory on sets up to1 K. W.

Specify whether for ¥4-% or 3 motor shaft.

. Why not be up-to-date and send 4e. stamps for com-
plete catalog of apparatus a little better than the best.

CLAPP-EASTHAM COMPANY
141 Main St., Cambridge, Mass.

J. J. Duck
430 St, blnlr Street
Toledo, Ohio
Central Sales Agent

e

Aylsworth Agencies Co.
143 Second Street,
San Francisco, Cal
Western Sales Agents

A Variable Condenser

forsecondary receiving circuits should have
a maximum capacity neither too large nor
toosmall. The MURDOCK variable No.
364 is designed for secondary circuits and
in capacity is, of course, JUST RIGHT.

Handsomein appearance and perfect in oper-
ation. it is unquestionably the most popular
variable condenser ever offered for experimen-
tal use.

THREE DOLLARS will buy this most satis-
Jactory instrument.

J. Murdock Co.

50 Carter Street )
CHELSEA, MASS.

680 Howard Street, San Francisco

Inductive Tuner

There is none like it

llnc l’mf Tuner
TXTX15” over all, is
wound with Enam-
eled Wire, has dou-
ble slide, and an 8-
point switch to
vary inductance of
secondary wind-
ing, Price, $7.00.

Tr\' this Tuner against any loose-coupled tumngde\we
that is being sold at the present time, and if it is not bet-
ter than any other to be had at even twice the maney,
return tous, (in as good condition as sent out), within 10
days, and money will be refunded. Parts nnassembled,
woodwork stained, tubes wound, taps made, ete., $3.50.

5S¢ instamps for 1913 Catalogue. None sent otherwise,
F.B. CHAMBERS & COMPANY

217 North Ninth Street PHILADELPHIA, PA

These receivers will
beat any receivers yon
may compare them
with at the same price,
and better than some
that cost twice as
much.

If this doesn’t prove
true, you may return
them and your money
will be refunded im-
mediately.

(BfRANDES SUPE\HIOR RECEIVERS

Complete set, 2000 0hms
as illustrated  $5.00
Single Superior 1000
ohms . . . . $1.60

C. BRANDES;, Inc.,, 111-116 Broadway, New York

AGENTS FOR—8an Frnllc1500 Ford Km§7610 Balboa Building

Chicago, Winger Elec. and Mfg Co., 727 8o. Dearborn St.

Send for Copy of Our New Wireless Manual E1

a number of diagrams.

NEW YORK, 17 Park Place CHICAGO, 114 So. 5th Ave.

It contains 96 pages and tells how to erect and maintain wireless telegraph stations.
Has the Morse and Continental Telegraph Codes.
instruments to use; tells what they are for and how to use them. Do not wait until some otlier
time, but sit down now and send your name and address, and get one.

Send for Our Pocket Catalog E26

Tt contains 212 pages. with over 1.000 l”ll\h“ltl"llm and describes in plain, clear language all
about Bells, Push Buttons, Batteries,
Burglar and Fire Alarm Contrivances,
Batteries, Motor Boat Horns, Electncnlly Heated Apparntus, Battery Connectors, Switches,
Battery Gauges, Wireless Telegraph Instruments, Ignition Supplies, Etc.

It Means Money Saved to You to Have Our Manual and Our Catalog When You Want to Buy

MANHATTAN ELECTRICAL SUPPLY COMPANY

SAN FRANCISCO OFFICE, 604 Missian St.

Shows
Iltustrates the best

It costs you nothing

Telephone and Telegraph Material, Electric Toys,
Electric Call Bells, Electric Alarm Clocks, Medical

ST. LOUIS, 1106 Pine St.

—
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Build Your Own Wireless Outfit

Wireless Telegraph Construction
For Amateurs—sy aLrrED p. MORGAN

. e e Shows you how to con-
ReVlsed and ; I struct various outfits ca-

i WHESSW e
: CONSTRUCTION pable of receiving from
Enlarged L MMTREES 100 to 1500 miles and
Edition A transmitting from 3 to 100
miles, giving in minute
Just Off the Press detail complete directions

225 Pages

167 Illustrations

for the construction of
Price $1.50 Postpaid

each part. Also clearly
explains the purpose and
action of each instrument
with directions for oper-
ating and testing, etc.

History and all obsolete forms of apparatus have been omitted, so the
information contained is thoroughly up-to-date.

[ts thoroughness is a feature not often shown in such books, this
together with its splendid treatise of wireless along constructive lines make
it the ideal book for an amateur.

Endorsed by Wireless Clubs throughout the country as being the most
practical book published on wireless for the amateur.

What the New Edition Contains

‘This new and enlarged edition has been carefully revised and brought strictly up-to-
date so that it embodies all improvements and changes which have taken place since the
first edition was published.

A new chapter discussing the Wireless LLaw and its relation to the amateur will be
found especially interesting and valuable to the experimenter, for it not only tells how to
comply with the new regulations, but also how to secure a license.

Several of the old illustrations have been replaced by new ones of direct interest to any
one interested in Wireless Telegraphy. Photographs and working drawings of a great many
new Instruments accompanied by full descriptive matter explaining the construction of new
types of Audion, Silicon and Crystal Detectors, Oscillation Helixes, Rotary Gaps, Quenched
Gaps, a Variometer, etc. A full copy of the Wireless Law is included in this edition.

Contents of Chapters
Introductory; The Apparatus; Aerials and Earth Connections; Induction Coils;
Interrupters; Transformers; Oscillation Condensers and Leyden Jars; Spark Gaps or_
Oscillators; Transmitting Helixes; Keys; Aerial Switches and Anchor Gaps; Hot Wire
Ammeter; Oscillation Detectors; Tuning Coils and Transformers; Receiving Conden-
sers; Telephone Receivers and Headbands; Operation; The Amateur and Wireless Law;
What It Is; How to Comply; How to Secure a License; Appendix; Index.

Every wireless amateur or experimenter should have a copy of this splendid
book. Send for a copy today. Money refunded if not satisfactory.

Popular Electricity Book Dept., 350 N. Clark St., Chicago, I,
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LD'S BEST

Ty | Mechanically
=7 oiled by THOR
Perfection Force

Feed Mechan-
ical Oiler.

A motorcycle is
i judged by re-
sults.

That is where
THOR qualities
count.

Undergeared Internal Gear, direct Chain Drive Transmission and THOR Improved Clutch on all Models
ENDURANCE - SPEED - POWER - COMFORT

THREE MODELS—ALL LEADERS. All Chain Drive and THOR positive Free Engine Clutch.
Model 13-M 4 HP Single $225.00 Model 13-W 5 HP Single $240.00
Model 13-U 7 HP Twin $290.00

Booklet giving full particulars and complete specifications mailed on request.

AURORA AUTOMATIC MACHINERY CoO.

1307 Michigan Avenue, CHICAGO, ILLINOIS

R N FVERYCAR OWNER
NEEDS THIS BOOK.

" at a small cost by using our Attachable outfit.
FITS ANY BIOYQOLE., Kasily attached. No special
tools required, Write today for bargain list and
FREE boo describing the SHAW Bicycle
Motor Attachment. Motorcycles,

ET makes you intimately familiar

with every electrical device on

your car or motor boat. Tells vou

how to avoid electrical trouble,

how to locate it and how to correct

all makes, new and second-hand. $35 and up.
SHAW MANUFACTURING CO.
it. Written by experts in such
simple terms that anyone can un-

Dept. 36, Galesburg, Kansas.
ANY ELECTRICAL BOOK ON THE MARKET
derstand 1t,
The only book ever written that

Can be obtained through our Book Department—Tell us your wants
POPULAR ELECTRICITY PUBLISHING CO.,350 N. ClarkSt., Chicago, IIl,

covers every phase of electric in-
stallation on automobiles

B The right way to light the
B \Wway—give up gas and oil
and motor boats. Write 4@
today for a copy before

amps for the

APLCO ELECTRIC
the edition 1is ex-
hausted. Sent post-

LIGHTING SYSTEM
. = {4
paid for 23c. Oppe
The Packard/ N
( O,

you drive at little expense.
Electric Co. /

Write us.
THE APPLE ELECTRIC CO.
DAYTON, OHIO

RANGER BICYCLES

Have imported roller chains, sprockets and pedals; New

Departure Coaster-RBrakes and Hubs: Punctuvre Prooy

o 7ires; highest prade equipment and many advanced |

AW features possessed by nootherwheels. Guarasnteed §yrs.

\ FAGTORY ﬁnlcEsdirecttuyuuarclesc(han

others ask for cheap

wheels. Other reliable models from 812 up. A few

R cood second»ha’nd machines 23 to 28. “_

s eship om ap-

‘ 10 DAYS FREE TRIA proval, freight

| | 2repard, anywhere in U.S., without a cent in advasnce.

i DO NOT BUY a bicycle or a pair of tires from
anyone at any price until you get our big new catalo

fl and spzcialphrf—.“ anda mumeﬁpmi ow ofier. A posta Dept. T
! brings everything. $#7ite it now. T , Coaste~.Brake
k. R:-ar’;Vh. ols, lamps, parts, sundries, zalf usual prices. WARREN OHIO

Rider Agents everywhere are coining money sell
i ing our bicycles, tires and sundries. Write today.

MEAD CYCLE CO., Dept. w-109 CHICAGO
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Books That Will Advance the
Electrical Worker in Position and Pay

trical Worker ever published, having the highest
endorsement of the INTERNATIONAL BROTHER-
HOOD OF ELECTRICAL WORKERS.

Don’t overlook any opportunity of advancement through
not being prepared lor the job ahead. Help yourself now
to boolfs that will enable you lo tackle anything in your line
of worl.

Modern Electrical Construction

3y H. C. HorstMaN and V. . TousLry,

This book treats aimost entirely on practical electrical work.
It uses the ‘“Rules and Requirements of the National Board of
Fire Underwriters’” as a text, and explains by numerous illustra-
tions and detailed explanation just how the best class of elec~
trical work js installed.

It is a perfect guide for the beginning electrician and gives
him all the theory needed in practical work in addition to full
practical instructions,

?%g {‘l&l‘gsetsrutions PRICE $l-50 POSTPAID

Practical Armature and Magnet Winding
By H. C. Horsraan and V. H. TousLEy.

All practical armature windings are explained with special at-
tention paid to details. All questions which are apt to arise in
the minds of the electrician have been completely answered.

Numerous illustrations are shown, and these, taken in tonjunc-
tion with the text, afford a ready means for either the study of
the armature or as a book of reference. Various tables have
been prepared especially for the work, and these will not only
reduce to a minimum the numbker of calculations required, but
lessen the possibility of errors.

The book is a most valuable aid to the electrician, either in the
constructing or operating department,

fhusiaica  PRICE $1.50 POSTPAID

Modern Wiring Diagrams and Descriptions

By H. C. HorsTMaN and V. H. TOUSLEY.

All elementary considerations have been omitted in this book
to make room for ‘‘diagrams and descriptions” of just such char-
acter as workers require. Shows you how to wire for electric
light and power, for call and alarm bells, for annunciators,
burglar and fire alarms, telephone circuits, install and manage
batteries, test circuits. locate '“Trouble’” and "Ring Out’ circuits.

Gives all that ordinary electrical workers need and nothing
that they do not need.

gg:). };illl[fz:‘tﬁrutions PRICE $l-50 POSTPAID
Electricians’ Operating and Testing Manual

By H. C. HorstMaN and V. 1. TousLEY.

This book was written to instruct the practical electrical
worker in the management, operation and testing of the more
important electrical devices now in use, It is of particular value
to a man in charge of a plant, as it will tell him how to install
and operate all electrical devices, and what is more important,
instruct how to readily locate and remedy any trouble that may
occur.

The subject is covered thoroughly and it is all entirely practical.

iustrnied PRICE $1.50 POSTPAID

Modern Ilumination

By H. C. TTorsTMAN and V. H. TousLEy.

Covers LKlectric Lighting from \ 1o Z and is a practical guide
for the electrical worker or contractor, containing all the infor-
mation needed to the successful iustallation of good illumination.

It is the last word in illuminating science and construction
chock full of the information you want—written in a way you'll
understand.

Hhuatiseaa PRICE $2.00 POSTPAID

THE most practical collection of Books for the Elee-

Money refunded on any of these books if you are not satisfied.

POPULAR ELECTRICITY BOOK DEPARTMENT

Chicago, Illinois

350 North Clark Street
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A Big Money-maker

for the Garage =
y _

Vulecanizing pays big profits. Un- e e

less you're equipped to handle it, T

you are missing one of the most , | um

valuable opportunities connected i

with the automobile trade. 5\ l A

No experience 1s necessary. We
teach you all you need to know ¥

in order to turn out tire repairs w3
that you can guarantee.

|
Give your customers complete

service. Don’t force them to take
their tire work to your competitor.

SRaER Vulcanizing Plant

Will do every kind of vulcanizing that vou will want to handle—tube
punctures to casing blow-outs. Handles six tubes as quickly as one.
Casings are repaired by the approved wrapped tread process adopted by
tire manufacturers.

Steam is raised in twenty minutes in a copper coil boiler, so that the machine can profit-
ably be heated up for a single repair. A gallon of gasoline will run the outfit all day

long, or gas may be used for fuel.

The temperature control is automatic. No watching or Garages._

regulating. Simply start the burner and a thermostat
Write todav for details

keeps the temperature exactly right for vulcanizing. .
- of this money-making

Other Vulcanizers for Every Requirement proposition. Get busy
There’s a Shaler for every requirement of motorist and before YQUR trade is
garage, from the %2.00 Vul-Kit for mending tube started into someone

punctures on the road, to the complete garage plant
shown. Electric, steam and alcohol heated models.

C. A. Shaler Co., et 5., Waupun, Wis.

else’s door.

For our Mutuanl Advantage mention Popular Electricity when writing to Advertisers.
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The only

solution:

Are you ‘‘trying to make both ends meet’’ on a small, unsatisfactory salary? = Are you one of the
thousands of energetic, capable men whose days are spent in work not suited to their natural talents?
Then read this great offer of the American School of Correspondence, a school in
every sense of the word—chartered under the same laws as your state university: The American
School offers to bring the training you need right into your own home——advise you what studies
to take up to increase your present salary—show you how
you can prepare yourself for a better job. After you become

one of our students we’ll keep on advising and coaching
Mark ‘the position you wanf

andmail. the . caubon’ now you—then if you can’t get a better job yourself, we’ll get one
for you. Isn’t this a wonderful offer? Don’t you think it
Y R T worth while to try? "Then sign and mail this coupon.

-Elec. Light & Power Supt.
-Electrieal Wireman
-Telephone Expert
-Architest

.Building Confraetor
<Architectural Draftsman
.8tructaral Draitsman
-8tructural Engineer
.Conercte Engineer

ivil Engineer

-Surveyor

-Meehanfeal Englueer
Mechanieal Draftsman
Steam Engineer
.Munieipai Engineer extile Hoss

I «...Gns Engine Engineer «sssCollege Preparatory l

s 7.13 of Correspondence. Chicago. USA.

Fnis school has no connection with anr .other school asing the ;lar'né “A,me;-nfcah?’

.Bookkeeper

tenographer I b4

“Iivite Seeretury raining solves salary troubles
3:'(,‘?3::;,‘1':"&“,; The American School was established fiftcen years ago to help just
nditor such men as you— men who want a hetter education — men who have ambi-
tusiness Mannger ] tion —men who have brains but cannot afford to leave home to get the train-

e [us. Inspector ing th want and ne d‘
ire Ins. Adjuster ing they want and nce

.Fire Ins. Expert Sign the coupon now —get our complete bulletin absoluiely free of

Moving Pieture Op’r charge. Even if you don’t take a course right away it will pay you to write

unitary Engineer I and find out how much we can Lelp you—how easy it is to get the training
igation Engineer 8 51, jow little it will cost.

ADDRESS
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You can
now get the
- Diamond Automo-

bile Safety Tread Tire on
your Motorcycle or Bicycle

You, as a motorcycle rider, have exactly the same tire prob-
lems as the automobilist.

Realizing this, we have built for you a tire, made of the same
Vitalized Rubber, the same fabric, the same principle of construction, built
in c¢xactly the same manner as our automobile tire.

a «
D Motorcycle
’]amon Tires
with Safety or Studded Tread and Perfect
3-Point Rim Contact

The ‘“More Milcage Strip’’ of the Safety Tread tire is another

exclusive Diamond feature that should appeal to the motor-
cyclist. All these distinctive Diamond advantages cost you no more—
““More Mileage” Vitalized Rubber—Perfect 3-Point Rim Contact—the
Diamond Safety Tread that ““won’t slip, won’t slide, won’t ckid, it grips/”

So this ime buy Diamond Vitalized Rubber Motoreycle Tires —
you can get them to fit your rims from

2~ Diamond Dealers Everywhere

Ask your nearest dealer for Diamond Moetorcycle Tire Catalog

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



Beautifully laundered clothes

—spotlessly clean

It is easy to understand why. The
clothes are put into an oscillating tub that
is perforated with many small holes. This
tub rocks back and forth in the tank of hot suds.
As fast as the dirt is loosened from the clothes
it passes out of the tub, through the holes, and
settles to the bottom of the tank. You can’t
wash clothes clean in dirty water.

The FEDERAL Electric
Washing Machine

washes your clothes always in cleansuds. The
dirt, sand and grit all settles to the bottom of the
tank and are not forced through the clothes. The
suds inside and around the oscillating tub is always fresh
and clean. This fresh, clean suds is forced through and
through the clothes, washirng every thread and fibre per-

fectly clean. Clothes last twice as long when washed in a
FEDERAL machine.

For $85—the standard price—you can buy
the NEW FEDERAL with all the latest
improvements. Ask forillustrated circular.

Address Washing Machine Dept.

FEDERAL SIGN SYSTEM

NEW YORK CHICAGO

229-241 W, 42nd St.

Lake and Desplaines Sts.

and fresh

Other Important
Features Found Only
in a FEDERAL

1 The FEDERAL-is the safest ma-
chine because all working parts

are protected, No chance for chil- "~

dren’s curious fingers to pry about
the mechanism. The twounique lever
contiols—one to start or stop the
washer; the other to start, stop or re-
verse the wringer-—are right at hand
in front of the washer.

2 The compact size and shape of the

FEDERAL allows its use in small
kitchens or limited laundry space.
No rattle or jerk or jar—making the
FEDERAL ideai for use in apart-
ments.

The self-working. reversible

wringer reverses instantly at the
pull of a lever. Laces, fringes and
delicate fabrics cannot become en-
tangled,

More than Pays for ltself
Within One Year

A FEDERAL repays its original cost
in Jess than a year—it actually saves
money for you every time you use it.
The average wages ofa laundress are
$2 a week or $104 a year. The price
of the FEDERAL is only $85. The
economy is easy to see.

(ELECTRIC)

5AN FRANCISCO

257-269 Eighth St.




