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$5 Now Starts You Towards
T3 | The “Big-Pay” Job

Learn Electricity at Home

through the School of Engineering of Milwaukee’s
low price, easy payment

Home Extension Course
25 Lessons for $55. $5 down, $5 per month

Just Like Going to School

OU learn at home. You become a high grade electrical expert in a short time through this wonderful easy

course of study in your home—which we furnish students on the very easy terms of $55—8$5 down and
$5 per month for ten months.

Our simply worded lessons make study a joy. You absorb the knowledge and experience that will qualify
you for a big salary in a shorter time than you can through any other Home Study course—and you get the

Instrument Board No. 1
Loaned Student FREE

best training obtainable anywhere when you join our great Home Student body.

Every year hundreds of young men from all ove: the
world come to the residence school of the School of
Engineering of Milwaukce to learn electricity in all its
phases. Yet we know that there are thousands of ambi-
tious men everywhere who aspire to big jobs in the
_great field of electricity, but who cannot conveniently
leave their present work to attend a residence school.
éﬁﬂis to. train these men that this Home Extersion

ourse has been formed.

We knew from our long experience that the ordinary
plan of teaching electricity by home-study methods
would not measure up to the high standards set by the
School of Engineering of Milwaukee, so we originated
our home experimental .laboratory outfit and

America’s Greatest Electrical School
is Now Brought to Your Home!

By our carefully perfected plan you can now secure
almost every advantage of America’s Greatest Institu-
tion of Electrical Education right in your own home!
In this way this famous school now gives the most
thorough practical intensive home-study course in zlec-
tricity ever offered! It is a specialized, graded course
built up on the most advanced ideas of electrical in-
struction. Thorough, vet simple texts — graphically
illustrated give the electrical principles which logically
parallel the practical experience gained in using the
instrument boards. This amazing new method of ex-
tension instruction quickly makes any ambitious man a
high-salaried, electrical expert!

You Can Fill One of These
Big Pay Jobs

The field of opportunity for the well-trained elec-
trical man is practically unlimited. Billions of do'lars
are invested In this great industry. Thousands of men
are employed in it—bug the demand today is for men
who are trained specialists. These men command hand-
some salaries—$2,500 to $6,000 and up to $10,000 a
year and more. Why don’t you get into this fascinat-
ing, highly paid field of work?

The Milwaukee School of Engineering is the
largest and best equipped electrical school in the
U. S. We have 1100 students who are now taking
residence courses.

Home Laboratory Free

We make a wonderful offer of a FREE LABORA-
TORY in connection with our Home Ixtension
Course. Read about it. As soon as student has paid
the second installment of $5 on his Home Extension
Course, we loan him, free of charge, a complete in-
strument board, same as shown in cut above. In addi-
tion we send him free a complete set of loose chemi-
cals with which he can make his experiments. These
loose chemicals, etc., become his property.

These laboratories are not toys — but include the
same instruments and devices which the electrical man
meets with in every-day work.

Once student gets to making experiments in his own
laboratory, with instrument board No. 1, he will want
the other four, which we will loan him for a small
monthly fee.

These boards will enable him to become an elec-
trical expert in a short time and will add im-
mensely to his interest in the fascinating Home
Extension Course.

Mail coupon for full details. DO IT TODAY'!

EXTENSION DIVISION
GCHADL of ENGINEERING

ilwaukee

Dept F 1, 137-147 Broadway, Milwaukee, Wis.,

Extension Division, ) ’
School of Engineering of Milwaukee,
Dept. F 1, 137-147 Broadway, MAwaukee, Wis.

Pl_ease send me free and without any obligation on my part full de-
tails of your special new home-study course in Practical Electricity.
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payable In ten

97

No salesman will call to influence you.

Judge forY ourself!

Just

sign and mail this coupon and examine the
Croft Library of Practical Electricity at your

leisure in your own home.

SIIID ST SR U S I A SIS SUDUEN SN, ey SE—

FREE EXAMINATION COUPON
McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York

Gentlemen :—Send me the LIBRARY OF PRACTICAL ELECTRICITY

l (shipping charges prepaid), for 10 days’ free examination. If satis-
factory, I will send $1.50 in ten days and $2 per month until $19.50 has
been paid.
tions.

If not wanted, I will write you for return shipping instruc-
(Write plainly and fill in all lines.)

City and State.........

| Firm or Employer........

l Occupation
— N — R S SN ee— — A—— Rt

We take all the risk.

greatest pay-raising set of electrical
books published. They now cost only $19*,

easy monthly payments.

E can afford to

/ﬁ

make this re-

markable offer,
because 30,000 men in

e electrical work of one
kmd or another, who have sent for this
“workshop, shirt-sleeve set” of electrical
books, have seen it to their interest to keep
the sets we have forwarded for inspection
and to make the easy monthly payments.
Very few, even among men of years of
electrical experience. are willing to send
the Croft Library back. Isn’t this the great-
est proof we could offer?

The Croft Library is the result of seven
years’ work by a man of more than twenty
years’ rich experience in electrical work—a
man who began at the bottom and who
knows the electrical field from the work of
the lineman and draftsman, having worked

What the Books Contain

Volume One—Practical Mathematics,
358 subject headings. Tells you how to
use mathematics as a tool.

Volume Two—Practical Electricity,
1,000 subject headings. The basic prin-
ciples of all electrical practice.

Volume Three—Practical Electricity,
1,100 subject headings. A continuation
of Volume Two.

Volume Four—Electrical Machinery,
1,400 subject headings. Contains what
every electrical man wants to know,

Volume Five—Central Stations, 509
subject headings. All phases of central-
station operation are covered.

Volume Six—Wiring for Light and
Power, 1,700 subject headings. Tells
how to do the big and little jobs right.

Volume Seven—Wiring of Finished
Bulldings, 1,100 subject headings. The
very meat of wiring practice.

Volume Eight—Practical Electric II-
lumination. 1,000 subject headings.
Lamps and the art of lighting properly.

How the Croft Library Will Help You

It will answer, or help you to answer, the
hundreds of practical questions ahout elec-
trical practice that continually arise.

It will tell you the essential things you
should know ahout motors, generators,
transformers, circuits, currents, .swit¥h-
boards, distribution systems, electrical ma-
chinery of all types—how to install, operate
and repair; how to do wiring for light and
power, not only thoroughly from the me-
chanical point of view, but how to conform
with the Nuational Electrical Code; how to
handle the wiring of finished buildings in
accordance with underwriters’ and munici-
pal requirements; how to handle a complete
Job from the estimating on up; all phases of
illumination, the most improved methods of
lighting, best types of lamps and lighting

in both capacities, up to the work of the

effects, etc.

consulting engineer. Terrell Croft, follow-

ing his experience with the Westinghouse Company as elec-
trical engineer, established his present business as consult-
ing electrical expert.

This is not a correspondence course in electricity. The
books are not mere collections of popular articles. They are
Dot pretty essays. They are the most practical, workshop
type of reference books, written so that anybody can under-
stand the descriptions and directions, and full of the most
pertinent type of illustrations.

What Thomas Edison Said

Writing to Terrell Croft, Thomas A. Edison said:

“Your method of explaining by analogy with
things everyone knows, and the simple illustrations,
make your work one of the best I have seen.”

This opinion from a great master of electrical science means
something. Now read one specimen of what thousands of
pleased purchasers say :

“In an attempt to express myself about Croft's NEW
LIRRARY OF PRACTICAL ELECTRICITY, I have
never seen, and do not believethere was ever printed in
the English language, a more comprehensive set of
books. It is a library that is just as valuable to the
novice as to the expert, because it is all practice.”

Guy H. PErFer, Chief Electrician,
Doplan Silk Corporation, Hazleton, Pa.

When you get a little rusty on mathe-
matics, Vol. I will give you exactly what you need.

Absorb in Your Spare Hours

There is an old saying to the effect that “the best taught
man is the self-taught man.” Here is your chance to add to
your daily experience just what you lack. Experience is a
fine old teacher—-the very best—but there are different kinds
of experience, ynurs and the other fellow’s. You save your-
self a great deal of time, money and embarrassment by taking
advantage of the experience of men like Croft, who has put
into this 8-volume library what it has cost him years of hard
work to learn.

Ezxamine a set of these great books, free of obligation.
Keep them handy in your room. Slip one in your pocket
when you take the train or the troley-car. Get a new fact
every day, and in a few years you will be a broadly informed
electrical man.

Eight handy volumes, printed in clear type on thin but tough
paper, 3,000 pages, 2,100 illustrations. Bound in red keratol,
well indexed. The biggest electrical book-bargain you ever
had presented. The broad sale of this great set has enahled
us to reduce the price from $27.50 to $19.50, $1.50—payable
within ten days after receipt of books if you conclude to keep
them—and then $2 a month for ten months. On such terms
you have no excuse for trying to get along without Terrell
Croft’s assistance.

Your set is here awaiting the receipt of the coupon form above

McGraw-Hill Book Co., Inc.,, 370 Seventh Ave., New York
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Be a

Certificated

You, Too, Can
Learn to Boss

Electrical Expert

EARN *3500to *10000 a Year

Trained “Electrical Experts” are in great
demand at the highest salaries, and the

opportunities for advancement and a big success in
this line are the greatest ever known.

“Electrical Experts” earn$70 to $200 a week.

Fit yourself for one of these big
paying Positlong. In my twenty
years of Electrical Engineering 1
have gathered some wonderful and
interesting facts about this great
industry — “Vital Facts.” 1 will
send them to you free.

Learn at Home to
Earn $12.00 to
$30.00 a Day

Todayeven theordinary Elec-
trician — the “screw driver”
kind — i3 making money — big
money. But it’s the trained man
—the man who knows the whys
and wherefores of Electricity —
the “Electrical Expert” — who is

icked out to *“boss” ordinary

lectricians — to boss Big Jobs —
the jobs that pay. You, too, can
learn to fill one of these jobs—
spare-time only is needad. Be an
““Electrical Expert’’— Earn $70 to
$200 a week.

AgeorLackof Expe-
rienceNoDrawback

You don't have tobe a College
Man; you don’t have to be a
High School graduate, If you can
read and write English, my course
will make you a big success. It is

chance to

the most simple, thorough, and successful Electrical
Course in existence, and offers every man, regard-
less of age, education, or previous experience, the
ome, in a very short time, an “Elec-

trical Expert,” able to make from $70 to $200 a

week,

Some Features of
My Course That
Make SUCCESS

1,

2,

&

-

N o

Ll

9.
10

Certain

PracticalMoney-Mak-
ing_Instruction—no
useless, high-sound-
ing theory.

Free Electrical Outfit.
—Finest outfit_ever
sent out for home
experiment and
practical use.

Free Emﬁloyment Ser-
vice. (Helps you get
a good job.)

Free Consulting Ser-
vice. (No chance to
get stuck on any-
thing, while study-
ing or afterward.)

Free Engineering
Magazine,

Free use of my Elec-
trical Laboratory.
Extra Courses Free—
Radio—Electrical

Drafting.

Spare Time Work—
Special earn-while-
you-learn lessons.

Reduced prices on all
Electrical Supplies.

Cash Refund Guaran-
tee Bond.

These features are
all explained in my
big Free Book.

I Give You a Real
Training

As Chief Engineer of the
Chicago Engineering Works,
1 know exactly the kind of training
a man needs to get the best posi-
tions at the highest salaries. Hun-
dreds of my students are now
earning $3,500 to $10,000 a year.
Many are successful ELECTRI-
CAL CONTRACTORS.

Your Satistaction
Guaranteed

So sure am I that you can
learn Electricity—so sure am
I that after studying with me, you
too, can get into the “big money’’
class in electrical work, that I will
guarantee under bond to return
every single penny paid me in
tuition if, when you have finished
my course, you are not satisfied it
wa?i the best investment you ever
made.

FREE—Electrical
Working Outfit
—~FREE
I give each student a Splen-
did Outfit of Electrical Tools,

Materials and Measuring Instruments absolutely
FREE. I also furnish them with all sugp]ies, in-
cluding examination paper, and many other things
that other schools don’t furnish. You do PRAC-
TICAL work—AT HOME with this Qutfit.  You
start right in after the first few lessons to WORK
AT YOUR PROFESSION in a practical way.

Get Started Now=—
Mail Coupon

I want to send you the “Vital Facts” of the
Electrical Industry including my Electrical
Book, Proof Lessons, and a sample of my guaran-
tee bond all FREE. These cost you nothing and
you'll enjoy them. Make the start today for a
brll\ﬁl)ltv}uture in Electricity. Send in the coupon

L. L. COOKE, Chief Engineer
Chicago Engineering Works

Dept. 211 2150 Lawrence Ave., Chicago

Use this Free Outfit Coupon !
L. L. COOKE, Chief Engineer,

Chicago Engineering Works, Dept. 211
l 2150 Lawrence Ave., Chicago, lll.

Dear Sir:—Send at once the *Vital Facts”
containing Sample Lessons, 1Xour Big Book,
and full particulars of your Free Outfit and
Home Study Course—all fully prepaid, with- |
out obligation on my part. |

City and State........

I—Occupatio .......................

4
®
=3
©

The Cooke Trained Man is the “Big Pay Man

99



100

Practical Electrics for January, 1923

*Canada; Every Vessel, Coast Station, and Radio-Ccmpass

KNOW WHO IS SENDING

Get twice the pleasure and usefulness out of your receiving set.
Look up the name and location of any ship or land station
whose messages you pick up—learn the name and address
of that amateur whose sending set you just heard.

4th EDITION OF THE

CONSOLIDATED RADIO
CALL BOOK

In a new large size 280 pages- 88 more valu-
able pages than the 3rd Edition and featuring

7 Two-Color Radio Maps—

Five of them are Continental Maps showing all stations throughout the world hand-
ling commercial traffic, with their calls; one showing the amateur radio districts of
the United States and the principal radiophone broadcasting stations with their calls;
arid a map of the United States Weather Forecast Zones. Seven wonderful, two-
color radio maps with a wealth of information that will give you a great deal of
pleasure and knowledge.

Every Amateur Call'in the U. S. and Canada is Listed Besides
Other Valuable Information Contained in this New Book
All Amateur Radio Calls of the United States and | And every vessel and land station in the world

is represented and listed alphabetically, according both
as to name of vessel or land station;, and to call letters.

Station in the World; Radiophone Broadeasting Stations of the
United States; Every High-Power Station in the World, Special

Land Stations of the United States, Time Signals,
Hydrographic and Weather Reports of the United
Statesand Principal Foreign Countries, International
Abbreviations; Assignment of International Calls;
Press Schedules; Radiogram Rates; Cable Rates;
International Morse Code and Continental Signals;
and Complete General Information covering Distress
Calls, International Safety Signal, Use of 800-Meter
Wave Length, Amendments and Changes in Various
Governmental Regulations, How to Determine

The Consolidated Radio Call Book is the
only book in print officially listing all the
Radio calls as issued by the Bureau of
Commerce. And the New Radiophone
Broadcast Section is particularly complete
and gives all available information con-
cerning calls, wave lengths, PROGRAMS,

Charges on Radiograms, Free Medical Advice by
Radio to Vessels, and much other useful information. ete.

The third edition of 10,000 copies was exhausted in two weeks. The fourth edition is selling just as quickly.
Don’t wait until it is all gone. Order at once, either direct from us or from your favorite dealer.

Published by

Consolidated Radio Call Book Co., Inc.

96-98 Park Place, New York City

Great 40-page Supplement FREE to all
who have the 4th Edition Call Book

As a special service to the readers of the Fourth Edition of the Radio Call Book, we have printed, at great
expense, a 40-page supplement containing the latest amateur radio calls of both the United States and Canada,
It is absolutely free to all those who write for it, provided you have

and other calls issued very recently.
bought a copy of the fourth edition of the Consolidated Radio Call Book. This wonderful supplement brings
the call book up to the very last moment and on account of the many changes that have taken place and which
are fully covered by this supplement, every radio amateur or professional is urged to send for his free copy of
this supplement today.

Send to us direct or get it from the dealer from whom you bought the 4th Edition Call Book
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ALL OF

FAME
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Will There Be A Niche For You?

O man knows what is in store for him. Men now famous in business
and scientific worlds were obscure only yesterday. Men today unknown
may leave their names in the HALL OF FAME. Great discoveries have
been born over night — marvelous scientific deeds sometimes were the re-
sults of decades of labor, other times the outcome of a scant week’s
research. Truly, no man can tell what the future holds for him. But it is
within the power of each and everyone of us to control our own destinies,
by self-training and diligent study to fit ourselves to render a lasting ser-
vice to the world—a service that will bring reward, perhaps in fame, per-
haps in riches. You control your own future.

Great Growth of Chemistry

What It Means to YOU

It is the growth of chemistry that has made the past century the most
wonderful period in man’s history. In a few years the chemist has changed
the industrial customs of the world. In a little more than one century he
has advanced civilization by ten centuries. Do you know you can learn

chemistry at home in your leisure hours? You can—hundreds of others
are learning now!

Dr. T. O’Conor Sloane
Will Teach You Chemistry
in Your Own Home

The Chemical Institute of New
York, of which Dr. T. O’Conor
Sloane is Educational! Director, was
founded to fill the need ‘of ambi-
tious, far-sighted men who realize
and recognize the splendid future
chemistry offers them, but who can-
not spare the time nor the money to
attend college. Dr. Sloane, a fore-
most authority on chemistry, will
teach you and will give you any in-
dividual help you may require. He
will personally go over your papers,
correct them, point out your faults,
and place you on the path which
hears foot-prints of many who have
trod it on to the HALL OF FAME.

Easy Monthly

Payments

Experimental Equipment
Furnished to Every Student

‘We give to every student without additional charge
this chemical equipment, including forty-two pieces of
laboratory apparatus and supplies, and seventeen dif-
ferent chemicals and reagents. These comprise the
apparatus and chemicals used for the experimental
work of the course. The fitted heavy wooden box
serves not only as a case for the outfit but also as
a useful laboratory accessory for performing countless
experiments. Full particulars about this special fea-
ture of our course are contained in our free book,
“Opportunities for Chemists.”

You don’t have to have even the
small price of the course to start.
You can pay for it in small monthly
payments—so small that you won’t
feel them. The cost of our course is
very low, and includes everything,
even the Experimental Equipment—
there are no extras to buy with our
course. Our plan of monthly pay-
ments places a chemical education
within the reach of everyone.

Chemical Institute of New York, Inc.

Home Extension Division 1.

140-B Liberty Street, New York City

Industries Need

Chemists—
Pay Them Good Salaries

Industrial plants of all kinds have
awakened to the need of skilled, trained
chemists. Good salaries are paid them.
There is no reason why you, too, cannot
join this small army of trained men who
are reaping material benefits from their
knowledge that guards and advances
civilization!

—and Special

30-Day Offer!

Besides furnishing the student with his Experi-
mental Equipment, we are making an additional
special offer for a short while only. You owe
it to yourself to find out about it. Write today for
full information and free book, *“Opportunities for
Chemists.” Send the coupon right now while it is
fresh in your mind. Or just write your name and
address on a postal and mail it to us. But what-
cver you do, act today. Signing the coupon may
prove the most important event in your life—mail
it at once and let our book give you the facts.

I CHEMICAL INSTITUTE OF NEW YORK

l Home Extcnsion Division 1
140-B Liberty St., New Yeork City

| Please send me at once without any obligation
on my part, vour free Book, “Opportunities for
Chemists,”” and full particulars about the eri-

| menta! Equipment given to every student. Also
tell me about your plan of payment and special

| 30-day offer.
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New York Electrical School
31 W. 17th St., New York, N. Y.

Please send FREE and without obligation to
me your 64-page book.
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Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind

in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and'maintain all systems for producing,
transmitting and using electricity. ‘A school for Old and
Young. Individual instruction.

Over 8,000 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S. gives a #pecial Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The ccurse covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc,

Let us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—it’s FREE to you.

New York

Electrical School
31 West 17th Street, New York
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Old and New Electric Railroad

The old Siemens & Halske electric railroad of 1879, an interesting reproduction of a contem-
poraneous photograph. The costumes of the occupants of the primitive char-a-banc or dos-a-dos

car, testify to the authenticity of the photograph.

NE of the greatest names in Germany

in the field of electricity and metal-
lurgy is Siemens. The regenerative fur-
nace revolutionized the operation of the
open-hearth type -of furnace, and led di-
rectly to the production of open-hearth
steel. The furnace was that of Siemens,
and the logical outcome of it was the
Siemens-Martin process for producing that
kind of steel. It was the only rival of
the Bessemer process.

The Siemens two-pole or spindle arma-
ture antedates the Gramme ring. We
have already illustrated some old electri-
cal railroads of this country, and in this
issue our readers will see a reproduction
of the Edison electric locomotive of 1879.

One of our illustrations shows an elec-
tric railroad, practically a contemporary
of the Edison locomotive; it was due to
the firm of Siemens & Halske, and dates
back to 1879. In it we see the iiniature
tractor engine, exactly like the Edison
engine, pulling a load of nearly twenty
passengers. Undoubtedly the model’s
speed was very moderate.

Then coming down to recent times, our
other illustration shows one of the most
recent developments in high-speed rail-
roads. It is an overhead trolley car,
which is said to be capable of makipg
over 130 miles per hour. Like the minia-
ture train of 1879, this is the product of
the firm of Siemens & Halske. The triple-
wire power line with the three horizontal
trolley bows give it a very distinct char-

acter. Much attention has been given to
high speed electric transit in Germuany, and

this is one of the last products of German
electrical engineering.

Both these illustrations show what is
being done in Germany, and what was
done there in the early days of electric
progress. Elsewhere we illustrate some
of the achievements of Thomas Alva Edi-
son, who pussessed the wonderful faculty
of being an initiator of great things in
the world of great inventive achievement.
At Menlo Park in 1879 he had a model
electric railway in operation, with an
engine similar to the little German one
illustrated in the first of these reproduc-
tions, which carried passengers over the
New Jersey fields.

We illustrate elsewhere the original
Menlo Park Edison engine, exhibited in
the Eleetrical Exposition in the Grand
Central Palace, New York. Fortunately,
the old engine has been preserved as a
monument of early achievement.

Coming to the present day, America is
leading the world in the development of
electric traction. The great engines on
the St. Paul route draw the Pullman
trains over the grades of the Rocky Moun-
tains, and the electrification of the sub-
urban roads about New York has already
reached great development, and more is
impending. Soon central power stations
developing a horsepower for every pound
or two of coal consumed per hour will
take the place of the extravagant locomo-
tive, burning five to ten times the amount
per unit,

A modern high speed trolley car of German construction. The lateral connection with the three
pq'iver lin'e‘s is especially to be noted as an interesting feature. It is said to attain a speed of 130
miles an hour.
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Flectric Motor-Driven Camera

HE usual moving

picture camera is
operated by hand,
the photographer not
only keeping it
pointed In the right
direction, but turn-
ing the crank at as
even a speed as pos-
sible, so as to keep
the film in motion.
As the crank turns,
the fllm is moved
intermittently an d
recelves exposures,16
to the foot. The film
gives the negative
from which the posi-
tive films for projec-
tion are made.

In former times
the moving picture
camera was also
operated by hand,
and the operator
would have to turn
his crank perhaps
for an hour or more
without Intermission
as he ground out the
pictures.

In all advanced
establishments this is

A motor-driven camera, shown
from a moving aeroplane.

as in use by the well-known aeronaut, Frank Harris, for photography
It conduces to regularity of speed of the film, a very important point.

done away with and
the projection ma-
chine is driven by
electricity. This not
only makes the oper-
ation of the machine
more even and better,
but relieves the oper-
ator from quite ex-
hausting labor.
The illustration
shows a moving pic-
ture camera for use
on an aeroplane.
There is a special
difficulty in operat-
ing a hand-operated
moving picture cam-
era from an aero-
plane, on account of
the vibration. Reg-
ularity of feed of
the lopg film is an
essential to good
work. The one we
illustrate is driven
by electricity, so that
all the photographer
in the aeroplane has
to do is to point itin
the right direction
and let electricity do
the feedingof the film.
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Model of New Hell Gate Power Station

VERY perfect model of the last addi-

tion to the great pewer stations of
the city of New York has been recently
constructed and placed on exhibition in
this city. This station embodies all the
latest refinements in electrical power pro-
duction and in the mechanical engineering
details as regards transportation of coal,
distribution and feeding to the boilers, dis-
posal of ashes and the like.

The model shows the outside and in-
terior of the station, the walls being cut
away in places to give a view of the
latter. It is said to be the last word in
construction and equipment, and has been
operated for about a year, supplying light
and power for a great part of the city.

It is situated on the water front, where
the depth is sufficient to float a 10,000-ton
ship, and in the model an ocean freighter
is represented as lying in front of the
station, ready to deliver its load of coal.

Of course, much of the coal will be de-
livered in barges, but sea-going barges are

_ Left—Front view of a model electric power station, with a ship
Jving in front of it for discharging a load of coal.

Above—View of the rear of the model where the wall is cut away in
order to show the interior.

now so large that they need the same
accommodation as the average tramp
steamer.

A very striking feature of the up-to-date.
electric light station, and one which would
be unanticipated by most people, is that
its appliances and even the entire plant all
seem very simole. This is far from true,
for the appezrance is quite deceptive.
Everything in it is of the best possible
construction and numerous refinements are
carried out in every department. But
these refinements are to a great extent
hidden away. The general idea, of course,
is to case-in everything as far as possible,
to protect bearings and all parts from
dust. The effect of this is that a modern
dynamo is apt to have the most compli-
cated portions of its mechanism hidden
from the observer. Another feature is that
units are repeated over and over again,
there not being a succession of various
ones to anythirg like the same extent that
was seen in the old-fashioned gas works.

The writer well remembers the impression
of almost emptiness produced on him upon
going into a modern electric power station
many years ago. This was in the early
days of modern electric development.

Another striking feature is the small
number of men to b2 seen. Electrical ma-
chinery and steam turbines in a certain
sense have the faculty of taking care of
themselves, and the modern electric sta-
tion, with all its automatic machinery, in-
cluding mechanical stokers, machinery for
the disposal of ash2s and the like, in a
certain sense impresses the observer as a
sort of solitude.

This is said in view of the fact that this
very model impresses the observer strong-
ly with the small quantity of machinery
needed to deliver its enormous horse-
power. The absence of the filgures of
workmen, notable in the model, really car-
ries out the actual state of affairs, that
few men do so much by the use of ad-
vanced electric machinery.
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Basement Door Switch

A door lv!ig:xh oper‘nted‘by a plunger, lighting

and exti door

a
is opened and shut.

t lamp as the

T seems that people are addicted to

leaving cellar lights burning, closing
the door and forgetting all about it. In
this way considerable kilowatt-hours may
be lost which have to be paid for. )

The object of the switch, which is illus-
trated in the accompanying illustration is
to prevent such an occurrence. The switch
is fastened to the jamb of the door and
from it projects to the left, as shown in
the fillustration, a plunger. When the
door closes the plunger is pressed in; this
pressing in of the plunger opens the cir-
cuit, so that as long as the door is closed

the light will be out, thus saving an ef-
fort of the memory, and incidentally op-
erating to cut down the waste of power.

When the door is opened, the plunger
springs out, closing the circuit and light-
ing the lamp.

It may be that the occupant of the
house may not wish the lamp to be lighted
when the door is opened, so a switch
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Telelarm System

station, while another section of the sys-
tem is connected with the police head-
quarters and arranged to act as a burglar
alarm. The burglar alarm circuit is a
closed one, so that if the burglar attempts
to secure a safe entrance by cutting the
wire, the alarm sounds.

We are told that this alarm system is
being installed in many of the larger

An alarm system for protecting houses electrically, actuated by a thermometer affected by
fire, the switchboard and appurtenances and apparatus back of the switchboard are seen in the

left.

handle is provided by which the light can
be definitely turned off so that the lamp
will not be lighted when the door is
opened.

N England, what is known as the Tele-
larm system, a hybrid word meaning
distant alarm, is being Introduced, it is
sald, with considerable success, and with
the approval of the insurance companies.
It is two-fold in action; a thermometer,
in case of fire, acts upon the circuit and
transmits an alarm to a fire department

buildings, such as schools and the like,
in England, although little is heard of it
here in this country.

The alarm circuits may be run all over
the building, leading to the central ap-
paratus shown in the two {llustrations,
one presenting the switchboard and the
appurtenances, and the other giving a
view of the interior of the apparatus.

It certainly is a step in the direction
of perfection, and is applied in a country
where it is to be hoped they have fewer
burglaries and fires than we have on this
side of the ocean.

Automatic Welding Machine

l HE electric arc, the oxy-
acetylene flame and local-
ized incandescence, all give
the opportunity of applying
intense heat to a very small
area. This has made modern
electric welding, as it is some-
what incorrectly called, a pos-
sibility.

In many cases the operation
consists in melting a bar of
the identical material over
the joint to be welded, so that
a true case of fusion results.
When a bar of the same ma-
terial as the pieces to be
welded is used, it is called
autogenous soldering, or when
the material proper is made
to give the base for operation,
it is called autogenous weld-
ing.
All sorts of effects can be
produced by different motions
given to the welding flame. It
may be carried strictly along
the line so as to heat only a
narrow strip of the metal. Its
action may be laterally ex-
tended during a slow traverse,
by moving the hot fdame or
are in circles also; thus a
path of an inch in diameter may be
covered.

It is obvious that many effects can be
produced, also that for high art in weld-
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An automatic welding machine moving the welding arc over the cut.
1, the wire fed to the arc. 2, the electric motor,

ing, as it may be called, the path must
be very accurately controlled and reg-
ulated.

The illustration shows an electric ap-

3, the regulating wheels.

paratus which imparts any de-
sired movement to the welding
flame or arc. There will be
seen a rod of welding mate-
rial, indicated by a small ar-
row (1), pointing at it, which
is let down to the flame. The
appliance shown at (2) is the
electric motor. It will be noted
that all sorts of motions can
hbe given by the motor to the
welding point, the two rail-
roads at right angles to each
other, and the miter gear rais-
ing it almost to the dignity of
the surface lathe.

The illustration shows the
use of the electric arc as a
soldering instrumentality, and
it is shown joining a steel
drop forging of varying thick-
ness to a thick tubing. In this
instance a wide weld is de-
sired, and the arc was kept
rotating in circles. The weld-
ing wire feeds by gravity.

We give elsewhere a most
interesting article on arc weld-
ing such as is in use with
this machine. The application
of automatic feed makes the
process peculiarly applicable
to construction as distinguished from
mending fractures. It is the electric suc-
cessor to the well-known oxy-acetylene
blowpipe still in use.
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ODAY a marvelous development in
the transmission of intelligence has
taken place, and progress in it is so
rapid that the imagination can
hardly keep pace with it. What
are supposed to be ether waves are ra-
diated through space. They rapidly lose
in energy per given radius of progress,
vet after traveling three or four thousand
miles diminishing in amplitude for every
mile are virtually magnified by the mar-
velous vacuum tube, so that they can be
received by a telephone and appreciated
by the human ear.
The fundamental action of the vacuum
tube is based on what is known
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Edisonia

road in operation there, and the original
locomotive was exhibited at the electric
exposition in this city recently.

There is a movement at the present
day which it is fair to say is not fully
realized, which is in the direction of sub-
stituting incandescent lamps for are
lights. The tungsten filament ‘incandes-
cent lamp at a moderate estimate is now
of four times the efficiency of the old
carbon lamp; and the little bulb but a few
inches in height and diameter at the
largest, has kecome a rival of the clumsy
arc lamp wich its mechanism and with
the necessity for constantly replacing the

tinguished place as one of the very orig-
inators of this phase of the art.

A generation has attained middle life
since all these things were done. The
great inventor is still working in his lab-
oratory, still engrossed in the highest
phases of invention, but the exhibit at the
electrical exposition, some features of
which we illustrate here, in spite of its
age, seems like a romance,

During the war, Edison’s services as
chairman of the Naval Consulting Board
led to very remarkable results. Against
the traditions and hard and fast rules of
the Navy, inherent apparently in the
graduates at Annapolis, the
great inventor applied the same

as the Edison effect—which is
the name for the conduction of
a current of electricity by elec-
trons in the vacuum tube with
its ignited filament. This dis-
covery of the electronic con-
ductivity of the residual atmos-
phere in an exhausted bulb,
with an incandescent filament,
is the basis of modern wireless
transmission and reception.
The modern electric light is,
it is fair to say, based upon the
ignition by a current of elec-
tricity of a metallic filament,
When the mechanical genera-
tion of electric power became
a reality, the application of
electricity to illumination was
seen to he a possibility. There
was great ‘agitation among the
gas engineers and capitalists,
for fear that electricity would
‘ruin their business. One of the
great points made against the
electric light was that it was

trains of thought, which had
evolved the electrie lighting sys-
tem now in universal use, the
almost miraculous phonograph,
and the innumerable inventions
of which only a part have ever
reached the Patent Office, and
which fractional part exceeds
the record of any other human
being.

Our ships were being convoyed
as they crossed the ocean; the
great inventor camouflaged one
of the ships, removing the
smoke-stacks and smoothing the
contour with a canvas screen,
and the ship was invisible at a
distance of six miles. She made
trip after trip in safety, all
alone, perfectly protected Dby
the great inventor’s method.
She was then put into a convoy
and escorted across the ocean
by war vessels and on this first
protected trip was sent to the

said to be indivisible.

The production of a lamp of
moderate illuminating power, if
such could be produced and if a number
could be lighted from one generator, im-
plied the desired achievement of the sub-
division of the electric light, In other
words, a substitute for the too powerful
arc light was needed. The first attempt
which attained any degree of success was
a metallic filament bulb lamp using plat-
inum as the material for the filament, and
when platinum did not stand the work, a
filament of carbon was substituted. These
were some of the earliest steps in the
history of the art, and Edison was iden-
tified with them all.

The small unit lamps placed across
heavy copper conductors, the lamps all in
parallel with each other, and each lamp
getting within a few wvolts potential of
that received by its neighbor, marked
the sub-division of the electric light and
enabled each lamp to be turned on indi-
vidually without disturbing the others.

The essential feature of the system on
which the whole circuit was based was a
combination of low resistance conductors
or mains, with high resistance lamps,
placed in parallel across the mains.

The famous Pearl Street Station was
identified with the Edison inventions,
which after a lapse of over forty years,
are still in use, tributes to his far-seeing
inventiveness.

By using three conductors, with a max-
imum potential of 220 volts, divided in
two for 110 volt lamps by the use of a
central or neutral conductor, an economy
in copper used for the system was ef-
fected. This was the famous Edison
three-wire system.

. We illustrate elsewhere a train of cars
pulled by a miniature electric locomotive,
representing the experiments with an
electric train of 1879. At this time the
Wizard of Menlo Park had such a rail-

THOMAS ALVA EDISON

carbons, and as a minor feature, the
wuste of carbon ends. It is interesting
to note that lidison in the electric light
field early identified himself with the in-
cundescent light, showing comparatively
little interest in' the arc lamp. The are
lamp is soon to be a thing of the past ex-
cepting for very special uses. It is even
being displaced in the moving picture
projection apparatus by the high power,
incandescent lamps.

There seems almost to have been a pre-
science in th2 inventor’s mind in those
early days o2 the advantage of the in-
candescent lamp over the arc lamp, and
his preference was perhaps partly based
on the fact that without a wasteful re-
sistance in its circuit, the are lamp can-
not be used in parallel on a constant po-
tential system.

Today we l.ear a great deal about the
loud talker. The loud-speaking telephone
with its horn is familiar to all. In the
very earliest days of the telephone, Edi-
son evolved his famous loud-speaking
telephone, whose action was based on va-
riations in frictional resistance between
a strip of metal and a chalk cylinder sat-
urated with caustic alkali solution. This
receiver spoke in a very loud voice, the
variation in the talking current affected
the frictional resistance by the decompo-
sition of the electrolyte, and the strips of
metal were at:ached to the telephone dia-
phragm and -caused it to vibrate. It was
a loud speaker of the last century.

In the field of telephony, the great in-
ventor was identified with the carbon
transmitter or microphone, and his many
inventions affecting the construction of
this carbon microphone, did much to de-
velop the art. In telegraphy the art of
multiplex transmission over single wires,
and the production of the so-called phan-
tom wires, obtained for him a most dis-

bottom by a torpedo.

The smoke screen which in-
terposed a dense mass of smoke
between the vessels to be hidden and the
enemy, reduced the protected ships to in-
activity, for they could see nothing. Edi-
son found that by painting the ships black
and developing & smoke screen behind
them they were completely hidden and
yvet had a perfectly clear field of vision
for attacking the other fleet. He applied
the sea anchor to suddenly turn a ship
at a sharp angle so that it could escape
a torpedo. Everything he did was marked
with the inherent originality of his nature.
Today he is working away early and late
in his laboratory, as he did more than
half a century ago.

The great inventor, as everyone knows,
is aflicted with deafness. One story is
that he considers this an advantage as it
leaves him alone with his ever busy mind.
He has seen the electric light system grow
from his little Pear] Street Station in
New York until the whole world is illu-
minated by the incandescent wire heated
by the passing electric current. He has
seen his tinfoil phonograph become the
cornerstone of the enormous phonograph
industry, and the great inventor was in
the beginning of things in the moving
picture industry. His work has been at
the basis of much of the progress of the
world in electrical and other ways, but
his great mind does not know how to rest.

It must not be forgotten that he has
done wonderful work outside of electri-
city, but it is the electrician who has to
claim him as his own, for the Edison in-
ventions in electricity have revolutionized
the world.

The first carbon filament incandescent
lamp burned through the night of October
21st, 1879, and the subdivision of the eleec*
tric light was solved. The Pearl Street
Station established 110 volts as the house
voltage and this is standard today. Every-
where, Edison appeared as the originator.
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(1) End view of the Jumbo dyvnamo, one of those installed in the famous Pearl Street Station of 1882; a true relic, not a replica. (2) The orig-
inal Menlo Park electric lococmotive of 1879; this was operated by power conducted through the rails, and excited great interest. (3) The loud speaking
telephone operated by electrolytic decomposition varying the coefficients of friction; the diaphragm was caused to vibrate by the pull of the horizontal
strips, which were pressed against the electrolytic rollers. (4) Electrolytic meter; the change in weight by deposition or solution of zinc giving an
accurate measure of the current consumed. The voltage being kept constant, this gave the watts. (5) The actual incandescent Jamps, whose action
led to the discovery of the Edison effect, now used in the vacuum tubes and amplificrs of radio communication; it is the basis of all modern radio
work. (6) A famous incandescent ruby lamp which burnt continuously for 28 years. (7) A primitive gas light chandelier fitted with electric lamps,
one of the very carliest examples of the electrolier, going well back into the last century. (8) An oscillating electrolytic meter indicating on dials
the current passed. In this and Fig. 4 the reader will notice the incandescent lamps, used simply to maintain the temperature in cold weather, the
current being automatically turned on and off in order to maintain the temperature.
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ANY have had

occasion to no-
tice an electric truck
traversing the streets
of New York, carry-
ing on its rear end a
gigantic electric radi-
ator. It wasintended
to bring to the atten-
tion of the public the
efficlency of a proper-
ly constructed appa-
ratus of this type,
which, as the reader
knows, comprises two
elements, one a heat-
ing coil which is
brought to full in-
candescence by the
current, and a pol-
ished reflector to re-
flect into the room
the heat received
from the coil.

The radiator on
the truck, the size of
whose reflector can
be estimated by the
reader from the illus-
tration, is the largest
ever made. The re-
flector has a diam-
eter of four and one-
halft feet, and the
coil takes 50 amperes
of current, having a
potential difference between terminals of
220 volts, so that it absorbs about 11 kilo-
watts, nearly 15 horsepower.

In all respects this monster radiator is
a duplicate of the 6-ampere coil made for

porcelain core which
as far as the heat-
ing portion is con-
cerned Is a truncated
cone, with the base
to the front. In this
way a more complete
reflection from the
parabolic reflector is
obtained, for when
the colls are cylin-
drical it will be seen
that the coils in the
rear to a consider-
able degree cut off
the rays from the
front wires, while the
conical disposition
of the coll causes the
rays from the front
wires to reach the
reflector much more
fully than in the
other case. The
standard size is 1214
inches in diameter of
reflector, the coil
takes six amperes of
current at 110 volts.
From personal expe-
rience we find that it
sends out a powerful
shaft of radiant

A novelty in advertising. A giant electric radiator was transported through the streets on an
electric truck, whose batteries supplied it with power to keep its coils ignited.

use in buildings. Numbers of radiators
of this general type have been made, and
the characteristic feature of the one thus
demonstrated lies in the mounting of the
heating coil. This is carried on a hollow

heat.

The heat projected
from the great radi-
ator on the truck was perceptible in its
intensity at a considerable distance, and
certainly was a remarkable exhibition of
what electricity can do. The power was
derived from a storage battery.

: Safety Switch

AS a general rule, when a switch on a
heavy line is open the rule of “safety
first” is supposed to be carried out. In
other words, the accidental closing of a
switch is one of the things to be guarded
against. In regular practice this precau-
tion is accomplished by placing the switch
so that the handle has to be lifted to close
it. In order to close it under this condi-
tion it has to be raised against the attrac-
tion of gravitation, and this is the general
rule which is followed by engineers in
placing switches on switchboards.

If a switch is pushed up so as to barely
make contact, an arc may be started, so
that for safety there are two things to be
attained. One condition of safety is that
when a switch is opened it shall stay so,
and the other is that when it is closed it
will be pushed well into the clips or other
contact, so as to avoid anything approach-
ing an arc; the latter may be caused by
imperfect contact.

In the switch shown in the fllustration.
there is a special provision to bring about
these results. Midway of the base a pair
of brass strips are secured, and as the
switch approaches its closed position these
leaves come in contact with a wedge-shaped
piece on the handle, which prevents
the switch from closing or from touching

A safety switch; before the switch closes it is
caught by an elastic detent, so that some force is
required to close it. In this way accidental clos-
ing, which is an ever-present danger about switch-
boards, is eliminated.

the true contacts until it is somewhat
vigorously pushed toward its base. By
being pushed strongly toward its base the
brass strips open as they strike the wedge,
it is received between them, and as con-

siderable force is required to do this, the
switch is almost inevitably jammed back
to its proper position. The electric con-
tacts cannot touch each other until-the
wedge enters between these strips, so the
strips and wedge protect it from acci-
dental arcing contact, and if anybody at-
tempts to close it the resistance offered
by the wedge and clips is such that they
are reasonably sure to use enough force
to put it into its proper closed position.
Simple as this idea appears, it is a me-
chanical protection of great efficiency.

In the operation of the arc lamp, where
the light is due to the ignition of the car-
bons by the heat produced by the arc
proper, to start the lamp the are has to
be “struck,” as the technical term is. This
mneans that the carbons are to be touched
together so as to start the current, and
almost immediately drawn slightly apart
so as to form a gap across which the arc
will extend, and which space the arc will
bridge. If a switch such as the one shown
is lightly touched only to the contacts, it
is obvious that there is danger of starting
an are, which may burn out the metal and
do considerable injury if not immediately
stopped. In the case of such a switch as
this, it is the uncertain touch and light
contact which will do harm.
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E have had occasion to F

fllustrate {n our columns
a number of egg beaters,
as they are usually termed,
which, however, can be used
for many other purposes —
such as mixing mayonnaise,
whipping cream, and the like,
Most of these have been of
rather small size, adapted for
treating small amounts of ma-
terial.

Our present illustration
shows a large-sized one, a mo-
tor with axis at right angles
to the axis of the beater drives
it through beveled or helical
gearing. By a flexible cord
the motor is attached to a
socket, and the mixing process
goes on until the preparation
has acquired the proper con-
sistency.

If it were a question of
beating eggs, it would be of
interest to know how many
could be got intc the very

e
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Flectric Whipper

shaft extends which can be
pulled in and out by hand and
which, when withdrawn, re-
mains attached to the gear
and gear-case seen on the out-
side of the machine, all com-
ing away together.

A rotary wire beater is con-
tained within the machine,
through whose center this
shaft passes, so that it Is the
driving shaft thereof, and
when withdrawn releases the
beater so that it can be taken
out and washed.

The motor is connected to

l the gear-case and removed
therefrom by hand, simply
introducing the end of its
spindle into the gear-case. The

| smallest of the machines has
I a capacity of three pints, and
l the largest a capacity of eight-
een pints. It never does to

J use an electric motor for one

o

purpose only, so this motor is
arranged to operate an emery

large container shown.
Through the lower part of
the receptacle a horizontal

Immersed Hot Plate

HERE is little of a striking nature

which can be sald about an electric
hot plate, as most of them are constructed,
and have to be constructed, on similar
general lines.

The one illustrated is 7 inches in di-
ameter and stands 334 inches high. The
heating element consists of 36 inches of
coiled wire, which is easily renewable.
Its uses are obvicus, as it represents a
small stove.

What is illustrated is a demonstration
of a somewhat striking nature, in carry-
ing out which the whole apparatus is im-
mersed in a glass vessel of water, and
the heat Is turned on—whereupon the
water is heated and presently starts to
boiling furiously. The demonstration is

of an order which would fit rather well
into our Elec-Tricks Department, as a
store window demonstration and exhibit.

One of the peculiarities of an electric
heater of the hot plate type is that it may

An electric hot plate, whose action is demon-
strated by immersion in water. The liquid is
brought to a boil and steam is evolved copiously.

A;‘I‘I apparatus for whipping cream,
of like nature required in the kitchen.

Electric Glue Pot with Rheostat

be in full activity and yet show no evi-
dences of it. The first striking proof of it
will be when the current is strong enough
to heat it to redness, but here we have an
exhibition of the work done while at quite
a low temperature, certainly much lower
than that which obtains in the atmos-
phere. But the boiling water and the bub-
bles evolved from the heating coil are an
excellent proof of what the apparently in-
ert coil is doing. There is one heater made
in which the heating element is brought to
full redness and is enclosed in a trans-
parent tube, to that it has the peculiarity
that when immersed in water and heating
the same, it still shows its incandescence,
which no heating coil in direct contact
with water will do.

We Pay One Cent a Word

W E want good electrical articles
on various subjects, and here is
your chance to make some easy
money. We will pay one cent a word
upon publication for all accepted ar-
ticles. If you have performed any
novel experiments, if you see any-
thing new electrical, if you know of
some new electrical stunt, be sure to
let us hear from you. Articles with
good photographs are particularly
desirable. EDITOR.

HOSE of us who have made glue over
a gas flame in the familiar double pot,
the glue receptacle being surrounded with
water, have undoubtedly been troubled by
too sudden boiling, if we neglected, as
often happens, to turn down the gas
flame a little. Boiling over can happen
just as well with a double-electrical glue
pot, but so perfect is the control over an
electric heating coil that what is virtually
a single glue pot, or one containing no
envelope of water, can be used.
It is claimed that the dry type of glue

pot has been demonstrated by practical
workers to be superior to the old-fash-

beating eggs and doing other things

wheel. It is built fora potential
circuit of 110 to 130 volts di-
rect or alternating current.

ioned wet one, with its liability to boll
over, and with the additional complica-
tion that it upsets occasionally, spilling
hot water on table and floor.

The glue pot illustrated is a double one,
but contains no water, except that which
is mixed with the glue in the interior
compartment. The current for the heat-
ing coil goes through a rheostat of good
range and many divisions, so that the
heat can be controlled within very close
limits. The rheostat can be disposed of
in various ways; in the illustration it is
shown screwed to the wall, but it can lie
on the bench just as well. The user will
find where to set his rheostat hand for
different quantities of glue in the interior
part. The distribution of heat applied by
a heating coil is what makes the dry
heating practical, there being no localiza-
tion of intense heat, as is the case with a
gas flame. The glue pot itself is of spun
copper; the casing is of steel.

A glue pot which applies the heat to glue with-
out the use of water, which is supposed to be a
superior method, and which is rendered practical
by the use of electricity.
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X-Ray Diagnosis of Metals

By Dr. Alfred Gradenwitz

Berlin Correspondent, PRACTICAL ELECTRICS

Various examples of the application of X-rays for the detection of
It is possible to detect flaws in a bar of iron secveral inc

the material.

HILE medical applications of the

Roentgen ray at present consti-

tute a science of their own, ex-
perimentation with regard to X-ray tests
of metals may still be considered in its
infancy. Although no one, of course,
would question the suitability of X-ray
methods for the detection of flaws, blisters
and other defects, in fact, for the diag-
nosis of metals, there is still much di-
vergence of opinion as to the scope and
future possibilities of these methods.

At the London Congress of the Roent-
gen and Faraday Societies, in 1919, the
general consensus of opinion, however,
was that iron samples up to 55 milli-
meters (21 inches) and steel samples
up to 40 mms. (1.6 inch) in thickness can
be satisfactorily examined by means of
the Roentgen ray. When taking into ac-
count the best work so far done in this
connection, the following data will be
seen to limit the present scope of X-ray
metallography, at least in the case of iron
and steel:

Iron samples up to 50 mms. (2 inches)
thick can be successfully tested with an
exposure of ahout 13 minutes, a current
intensity of about 2 milli-amperes in the
X-ray bulb and a pressure between the
terminals of the bulb corresponding to a
parallel spark gap of about 25 cemtimeters
(10 inches). In the case of steel of the
same thickness wunder otherwise equal

conditions, 1 hour 20 minutes; with a
thickness of 55 mms. (214 inches), 1
hour 45 minutes is required. Flaws of
0.1 mm. (.004 inch) can be detected in
steel samples up to 45 mms. (1.8 inch)
thick., However, all these results are pos-
sible only in the event of the sensitive
plate below the objective being blackened
distinetly. It is obvious that beams con-
taining hard rays mainly should be used
in this connection.

It would, of course, be preferable to be
able to reducz2 the times of exposure,
which, it might be argued, could be
achieved by rinning the X-ray bulb at
higher pressures and thus increasing the
hardness of the rays. However, so far
from obtaining this result, negatives
would thus only be made flat and show
less contrast. Moreover, though a more
powerful radistion could be obtained by
other means, it is doubtful whether pho-
tographic plates, which of course are ex-
tremely pervious to hard X-rays, could be
acted upon at all by any large percentage
of such rays.

Some typical cuses of X-ray metallog-
raphy, referring to several branches of
both mechanical and chemical engineer-
ing, are illustrated herewith by courtesy
of Messrs. Reiniger, Gebbert and Schall,
of Erlangen, n whose laboratory these
investigations were made:

flaws in metals, notably those which are concealed within the mass of
hes thick, the pieces shown being from half an inch upward in thickness.

On the right are shown iron and copper
samples, Fig. 1 being the photograph of
an iron block 60 millimeters (2.4 inches)
thick, drilled at diTerent points; Fig. 2
an X-ray diagram o2 the same iron block;
Fig. 3 an X-ray diagram of an iron frag-
ment 10 mms. (.4 inch) thick, repaired
by autogenous welding; Fig. 4 an X-ray
diagram of an iron fragment 15 mms. (.6
inch) thiek, repaired by autogenous weld-
ing (the welding sezm appears as a white
line and accordingly is shown to contain
air bubbles); Fig. 5 a photograph of a
copper block 30 mms. (1.2 inch) thick
with holes drilled to various depths (2 to
26 mms.) ; and Fig. 6 an X-ray diagram
of the same copper block.

On the left are several X-ray dia-
grams of divers materials, Fig. 1 show-
ing a defective porzelain insulator; Fig.
2 a steel plate 20 mms. (.8 inch) thick
with flaws outwardly invisible; Fig. 3 a
flawless porcelain insulator; Fig. 4 a
square tool forged “rom round steel (the
star represents a pressure diagram) ; Fig.
5 a bevel gear wheel with several boxes
driven in hot; Fig. 6 a copper tube with
cracks invisible outwardly; Fig. 7 a
bronze ring with a structure characteris-
tic of irregular alloving; Fig. 8 a section
through a bronze bash 5 mms. (.2 inch)
thick with a similar structure, and Fig.
9 a steel wire cable 65 mms. (2.6 inches)
in diameter.

X-Ray Treatment of Cancer

HE roéle played by radium in its effects

upon the human system has not been
injurious, simply because of the great
scarcity of the metal, which minimizes
its action and keeps it within non-injuri-
ous limits.

A tangible amount of true radium would
be a most disagreeable neighbor and would
affect the system very seriously. One
theory about the beneficial effect attrib-
uted to some of the famous mineral waters
of the world Is that it is due to the pres-
ence in the water of radium or radio-
active substances.

A somewhat similar state of affairs ob-
tains for X-rays. In full strength they
are terribly injurious. A number of deaths
are accredited to them, and physicians
administering them use the greatest pre-

Charging liquids by the X-ray so as to impart
radio-activity to them; a beneficial application of
the hitherto injurious X-rays is thus supposed to
be developed.

cautions to protect themselves from X-
ray burns. A minircized action of X-rays
might be beneficial.

From Manchester, England, comes a de-
vice for using X-rays to impart radio-
activity to drinking water, sea water,
milk, oil and other substances. It is as
if the liquids in question were charged
with radium emanations. The oil may
give a sort of an external application for
rheumatism and the like, to be applied
with friction as a liniment is used; milk
and fresh water would enable one to drink
the emanations, as we may somewhat in-
accurately yet descriptively term them.
A bath in the sea water thus treated
might be compared to a bath in radio-
active waters at ary of the great baths
of England or the Continent.
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New German Flatiron

market. The real and the claimed
advantages of each construction
have often been written up in the tech-
nfcal papers. It is astonishing how little
fundamental improvements in these appli-
ances have taken place in recent years.
%

Y

HERE are quantities of electric
flatirons of different types on the
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. Two_typical constructions of the body of flat-
"?t,l‘n. itllustrated. one with cover and the other
without.

While people often looked upon electric
flatirons apparently from the standpoint
of luxury, and estimated their value from
the brightness of their nickel plating, with-
out troubling themselves about the electric
qualities, on the other hand some people
looked upon efficiency and the guaranteed
E)eriod of their life as very important fac-
ors.

Efficiency plays a very minor rdle on
account of the exceedingly short period of
use and a guaranteed life of one to two
years expresses, at the very highest, only
a period of use of a few hundred hours,
not enough to give a definite judgment
upon the value of the construction.

The wild industrial period following the
war was responsible for the lack of ad-
vance in the construction of the electric
flatiron, when manufacturers, with no
knowledge of the subject, simply copied
what they saw—so that the same troubles
occurred over and over again. These trou-
bles are due to the often complicated con-
struction, to the bad design of the con-
nections, to the employment of poor mate-
rial, to wrong distribution of the heating
element, and even to the awkward form
cof the iron.

If the construction hitherto used is con-
sidered, two types may be distinguished :
the two-part iron, ‘consisting of the ironing
surface or sole and the weight-plate, be-
tween which the heating element is placed,
and the three-part iron, in which the
weight-plate is covered with a hood. In
reality, the number of the constituent parts
of a flatiron are considerably more than
this——and all of them figure as sources of
trouble.

SIILIES SIS IS SIS t vy,
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A bad and a good connection to the heating
element of a flatiron, one depending merely on
pressure, the other on absolute attachment.

In the two-part iron the electrical con-
nections between the contacts on the up-
per part of the iron and the ends of the
heating coils are, as a rule, neglected, and
the contacts are poorly maintained by
simple pressure. If this is not done effec-
tually, the contact surfaces tend to sep-
arate and to develop the dreaded unsafe
contact, or else the insulation gives way,
so that again imperfect contact results.
A fixed rule of construction should be,
that, between the heating coils and the
contact plug, only fixed metallic connec-
tions are to be allowed.

In the iron with a hood or case, there is
generally an opening provided through
which the interior connection has to be
made. Much patience is required to carry
out this operation, and it is hard to man-
age. No practical way of avoiding this
difticulty can be spoken of in the present
case. The capacity of the plugs is fixed
by the Underwriters’ laws, but not the
construction of the insulating bushing.

Sometimes mica insulation is used,
which dries up in the heat and shrinks or

Bad arrangement of the heating coils of a flat-
iron, leaving the point without heat.

becomes weak by subdivision; sometimes
the bushings are so small that they break
easily, which is favored by the drag upon
the flexible cord when the iron is in use.

The heating elements in many instances
seem to have exacted the deepest thought.
It is incredible what is to be found in some
flatirons. As an ideal heating element, we
may accept sheets of infusible mica be-

A good arrangement of the coils, heating the
point to a considerable extent. These coils are
imbedded in rough insulation.

tween which a liberally proportioned coil
of heating wire is placed. This arrange-
ment one often finds in the products of
high grade factories. But it costs a great
deal. The makers of various countries
have employed for a number of years with
very good results as a satisfactory substi-
tute, micanit. Lately some manufacturers
think they can work more economically
when they use mica scales, that are the
waste product from sheet mica and fall
from their loose attachment to the sheet.
On this are placed the heating coils made
of cheap resistance wire, which is covered
again with a second layer of the mica
scales. On this the upper section of the
flatiron rests.

Sometimes such heating elements are
contained in a sheet-iron case. They may
be quite uneven, giving a poor heating
capacity and are comparatively worthless
from the electrical standpoint. The same
applies to wire bedded in soft asbestos, for
asbestos is very hygroscopic. On the other
hand, the heating elements may consist of
thin asbestos cement with the sinuous
heating wire imbedded therein.

111

Recently, flatirons are being made in
which the heating coils and cement are
both pressed together into the bottom of
the iron. The heating contact is exceed-
ingly good in these cases, but the insulat-
ing quality of the cement is often far less
than can be desired. There is hardly any
cement that is not hygroscopic and has not
some chemically combined water, which is
always set free upon cooling. Such irons
when they are first connected to the cir-
cuit show a low insulation resistance,

Healing coils of an advanced type flatiron, which
coils it will be observed go to the very point of
thedirg.n. so as to apply the heat where it is most
neeqe;

which increases as they get hot. The heat-
ing elements of such irons cannot be re-
placed, and this is a distinct disadvantage,
no matter how long a life is guaranteed.
There is often a wrong lay-out of the
heating parts. Two of the illustrations
show this, while another shows the correct
arrangement. The heating of the point of
the iron is especially important ; it should
cool at the same rate as the front of the
iron when in use.

The power expended per unit of area
of the working surface (watts divided by
square inches) is of comparatively little
importance. American irons generally
show 50 per cent higher heat than do the
German.

IEven the form of the iron is of impor-
tance, although this is not generally real-
ized. Many practical tests have shown
that the wide surface is the best, and that
a high built body gives its heat better to
the material than a thin sole with a hood.
An analogous fact has long been observed
with gas stoves. The contour at (a) in
the elevation and section shown in the
illustration must be only slightly rounded,
the contour (b) should be more rounded,
so as to accord with the heel (f) and the
corner (d). This avoids doing injury
when drawing the iron backwards over the
goods. The front must represent the bow
of a boat. A mirror-like surface of the
sole makes the work easy and brings about
quick and intensive application of heat.
The operation is made easier by the lift at
the point (e) and at the heel (f). This

i
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An advanced type flatiron shown, to illustrate

principally its dimensions and the rise of the
point, as well as the rounding of the heel.
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shape operates like the runners of a sled,
obviates the resistance due to wrinkling

Diagram showing the difference of traction of
an improperly and properly shaped flatiron.

of the goods, and prevents the early fa-
tiguing of the operator. The difference in
resistance to motion is very impressive,
and is shown in one of the illustrations.
The particular iron we are describing

A Simple Magnetizer

HE electro-mag-

net shown in the
illustration is de-
signed for magnetiz-
ing new magnets, or
remagnetizing old
ones which have be-
come depolarized or
weakened,

It is a powerful
electro-magnet,
mounted on a base
with a switch as
shown ;- its two pole-
pleces are carried
parallel with its axis
above the top and
brought rather close
together. Eight or ten
dry cells are sufficient
to operate the appa-
ratus and the polarity is determined read-
ily by a compass held above it, or by sus-
pending a magnet of known polarity above
the pole-pieces as shown in the diagram.

For magnetizing a U-magnet the poles
are placed upon the poles of the magnet-
izer before the current is turned on. The
switch is then closed and left closed for
a few seconds; the magnet, which, of
course, is firmly gripped by the attractive
power of the pole-pieces, is rocked back
and forth by hand. This gives a better
contact and a more thorough magnetiza-
tion.

The apparatus {s exceedingly compact
and convenient, and is applicable to the
remagnetizing of polarized apparatus, such
as polarized relays and the like, and for
magnetizing the magnets of magnetos.

TORAGE batteries, such as are used on

automobiles especially, are sealed with
a pitch-like composition known as sealing
compound or sealing composition, and to
open them this has to be melted or soft-
ened.

We have already illustrated a knife
constructed for this purpose, which is
heated by the electric current, by which
cells can be opened one by one.

We illustrate here a larger apparatus,
one which takes in an entire battery, of
automobile size at least, which when
closed is heated by electricity so as to

A magnetizer which can be used for magnetizing the
field magnets of magnetoes if they get depolarized and
available for similar work,
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German flatiron of advanced type taken to
pieces.

consists of three principal constituents—
the sole, the heating element with con-
necting plug, and the upper part with heat
insulation and handle. Unreliable joints

station.

Determining the polarity of the magnetizer, so
that when used for magnetizing it will not oper-
ate against the residual magnetism or pole mark-
ings of the field magnets under treatment.

A heating box,
heat storage batteries s0 as to soften
the compound in order that they may
be taken apart.
dry out the boxes and for other such
services in the storage battery service

between the heating body and the plug
are avoided; hygroscopic cement is not
used. The iron can be supplied with spe-
cial heating material or with micanit.

Advanced type of German flatiron put together
and ready for use.

Breaking down of the insulation and
burning out of contacts are quite excluded
by the construction. The form of the iron
reduces the traction and it is well rounded
up at the front and at the heel. All parts
are polished and nickeled, and the heat-
ing element can be readily replaced.

Electric Battery Opener

melt the composition
on the battery tops.
The heating is done
by the heating ele-
ments which are seen
fixed along the inside
of the top of the open
box in the illustra-
tion. The resistance
wire in the heaters is
encased in sheet mica
and the wire and
mica together are
placed and compress-
ed in a steel jacket.
The heating elements
are backed by a cyl-
indrical reflector.

The action is per-
fectly simple; the
battery is put in the
box and the cover is
lowered so as to close
the box. This auto-
matically turns on the current of the
heaters by a switch. Five or six minutes
will soften the sealing composition so that
the battery can be opened.

But this is not all that this appliance
accomplishes. A battery box often has to
be dried. Possibly it has to be washed to
free it from acid which the wood has ab-
sorbed into its pores. In such case it
also must be made perfectly dry before
being put into use. The apparatus we de-
scribe does precisely this thing—dries out
the case so that the wood is in good con-
dition for painting, and is made ready for
the reception of cells and the resealing
operation. It can also be used for drying
out ard baking armatures, fields and coils.

It will be recollected that the melting
of the cement on top of storage batteries
is not unaccompanied by a certain amount
of danger from the combustion of the
hydrogen or exhaustion of air or hydrogen
mixture which may take place. Such ap-
pliances as the one we illustrate effect-
ually do away with all such danger and
indicate an important advance in the line
of work, which often seems to be con-
ducted on rather primitive lines.

There is no question that the heated
knife or the opener described and illus-
trated here will conduct greatly not only
to the safety of operations, but to their
convenience and cleanliness.

whose object is to

It can also be used to
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Electric Gun

THE idea of discharging a projectile
from a gun by electricity is not by
any means a new one. The usual way
that has been adopted for doing it has
been to surround the barrel with wind-
ings of insulated wire, which receive the
current and constitute a single solenoid or
a series of solenoids if progressively ex-
cited. By giving the current all at once
or progressively to different portions of
the windings the projectile is drawn for-
ward and discharged. A similar principle
has been applied to the traction of trains.

But the present gun which we illustrate
is exceedingly interesting, as presenting
a departure from this method. The bore
of the gun is provided with two rails in-
sulated on back and sides but with the
interior rail surface, which corresponds
very closely to the shape and size of the
shell, without any cover. A strong cur-
rent is connected as regards one pole to
one rail and the other pole to the other
rail. It will be seen that this leaves the
circuit open, but if a shell is introduced
into the breech of the gun the circuit will
be closed, and the current will go through
the long conducting rails and through the
shell. The inventors’ theory is that the
shell will be drawn forward by the field
established with accelerated velocity,
shortening the path of the current, and
the discharge from the mouth of the piece
at good velocity will be secured.

The rail may be grooved with lands
and the projectile may be shaped to cor-
respond, as shown in one of the drawings,
s0 as to be given a rotary motion on dis-

charge.
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Longitudinal and cross-section of an electric gun
operating by the action of a powerful field and not
using the solenoid principle. The action depends
on the tendency of lines of force to shorten them-
selves.

Balanced Vane Electroscope

An electroscope with an aluminum vane for the
purpose of working on high voltage power cables.

ONSIDERADBLE attention has been

given of late to the production of in-
struments for use on high-voltage lines,
to detect live conductors. The one we
illustrate is of extreme simplicity of con-
struction, and it really returns to the old-
est kind of static experimentation. The
fdea is that the modern potential used
on power lines is so high that special in-
struments are needed to detect their ex-
citation, for their voltage is so great that
it would be risky to use conductive instru-
ments on them.

The appliance we illustrate is an alumi-
num vane electroscope. An aluminum
vane 14 inch wide and 51 inches long is
delicately mounted on an axle a little
above its center of gravity, causing the
viane normally to hold a vertical position.
The bearings are of the finest description,
so that the apparatus moves with great
ease on the slightest impulse. It is car-
ried on a frame which is mounted on a
base of vulcanite 34 inch in diameter, 214
inches long. The instrument is contained
in a cylindrical brass case; the upper part
is lifted off when the instrument is to be
used. Its use is simplicity itself. If a
lead-coated cable is in question, about a
four-inch length of the sheathing is re-
moved, and the instrument is held close
to the cable. If the cable carries a volt-
age of more than 1,000 the vane is
strongly attracted. In damp weather it
works quite satisfactorily, whereas the
old-fashioned gold leaf electroscope, with
its fragile indicator, will not operate in
unfavorable weather conditions.

The instrument is an insurance against
personal injury, as it enables an electri-
cian to ascertain whether the wire is alive
or dead before he touches it, thus avoid-
ing what may bhe a fatal shock.

The instrument is of the static class, it
passes no current, but is charged by the
high potential circuit. However, from
the standpoint of the usual electrostatic
charge, the potential may be considered
low.
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Two Uses of Old Incandescent
Lamp Holder

(A Chinese Contribution)

WHILE the filament of an incan-
descent lamp is burned out or some-
times the globe is broken, we always
throw it away as a thing of no use. But
it is still useful to us if we have any
devices to use it for other purposes.

Recently, I found that the globe holder
may be used as a socket switch or a
safety fuse plug, and it is more economical
if the switch-socket or fuse box were not
at hand, and is easily to make up at
home that even women or little boys can
do it well.

1. Used as a socket switch as shown
in Iig. 1 (A) is the globe holder and
(B) 1is the sectional view of it. By
soldering or winding the two leading
wires, and then sealed with melted
asphate (from an old dry cell) or sealing
wax will be used in its stead if the former
were not at hand. If you wish to close
the circuit then put or screw in the hold-
ers just like we put on the lamp, while
open, or break the circuit by taking away
or loosening the holder. (C) and {D) are
another form of holder and their make-
shift are same to (A) and (B).

2. Used as a safety fuse plug. Fasten
a fuse wire to the two leading wires and
sealed with asphalte as the switch and
mounted on a flat socket while In use.
You may make several such like plugs as
for changing will they are burned out.
It is easily to put on or take away just
as we put on the lamp without danger.

Contributed by HeneY T. S.-Svu,

Kiangsu Provincial Technical School,

Nanking City, China.

The above communication from “Far
Cathay” is of much interest to us. It
shows that PracticaL ELEcTRICS has
reached the Orient and, we shall hope for
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How a broken down lamp base may be used as
an effective switch, Two different varieties of
lamp base are shown.
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A lamp base whose bulb is broken is made to
act as a fuse plug; both these contributions come
to us from China.

further contributions from our correspond-
ent. FHis suggestions are of considerable
interest for our readers.
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Longer Life for Electrical Devices
By M. M. Hunting

LECTRICITY is elusive, and in the
use of electrical devices there are
certain things we must not do if
we wish to have them operate per-

fectly. These devices will last longer
than otherwise if we pay attention to
these ounces of prevention, each worth
many pounds of cure.

The average electrical cord does not
improve in quality if water is spilled upon
it. For this reason Chicago has to re-
place on its telephone service line an av-
erage of 310 instrument cords every day
out of the 365. Wet umbrellas placed
against these cords are the usual cause
of the trouble, so the rainy day is a busy
day for telephone repair men. This truth
applies to electrical cords for connecting
flat-irons, dishwashers, clothes-washers,
and vacuum cleaners, devices that are
far more liable to have water spilled upon
them than fans, and toasters. Clothes-
washers frequently are protected against
this occurrence happening. It is well on
general principles to avoid getting these
household friends into or near wet terri-
tory.

Out of every one thousand families in
the United States more than 700 use elec-
tric irons. This household device is in
more general use than any other one de-
vice that depends upon electric current
for its operation. The average electrical
cord in the home or father's office is sel-
dom kept kinkless. These cords are
twisted, tied in knots to shorten them,

stroy it sooner or later.

and maltreated in dozens of other ways
until the tiny wires inside the insulation
break through their covering and cause
“shorts” or burn the insulation completely
off. Inside the connecting cords there are
many small copper wires, pliable to be
sure, but they were never intended to be
bent in the same place repeatedly or con-
tinuously. That is why your electric iron
near the cord connection is protected with
a steel coil that keeps the cord free from
kinks. The use of a simple device to hold
the iron cord free from kinks is a valua-
ble investmert for the kitchen. This de-
vice is shown in one of our illustrations.

In the use of your electric iron be sure
that you do not let it fall. This may in-
jure the heating element or loosen the
inner connections, which sooner or later
will cause trouble. This is also good
practice in the use of any electric appli-
ance, for few devices of this kind are
guaranteed against falls.

And speaking of electric cords, do not
hang a wire over a nail or drive a nail
through it. You are likely to cause a
short circuit by the former procedure,
and it will be a certainty in the latter.
A small piece of cardboard folded and
used to protect staple or tack from touch-
ing the wire is an ohvious prevention of
short circuits. Better still, use a pro-
tected staple.

We become so accustomed to the use of
electricity that we forget that all is not
gold that glitters. A little insulation out

Left—above—The destruction of a flexible cord; the minute wires within it
are apt to break, bringing about all sorts of troubles.

Left—below—An attachment for a fAatiron, aveiding the deterioration of the
wire &t the point of connection to the iron, where repeated bending is apt to de-

Below—A simple spring for keeping flexible cord off the ironing board, saving
it from wear and destruction incident to repeated bending.

of place can be the means of causing con-

siderable trouble. Such spots should be
attended to at once, especially on flexible
cords. Avoid touching them. Under cer-
tain conditions your body becomes a con-
ductor of electrical current, and these
conditions are hard for many of us to
determine. Better be safe than sorry. An
exposed spot on an electrical connecting
cord is sure to cause trouble sooner or
later.

In the electric home of today there
are many other devices besides the handy
flat-iron. The electric percolator, the elec-
tric tea kettle, the grill, the electric curl-
ing iron, milk warmer, and others make a
very long line, In the care of these de-
vices, especially those in which liquids are
used, do not permit them to burn dry. It
is bad business.

Every well regulated electric family at
some time “blows a fuse.” This should
not be done and you should know how
much current you can safely carry in the
use of electrical devices. Appliances that
produce heat require much more current
than do electric fans or sewing machine
motors. The cluster plug does not pro-
vide for more than 1,000 watts. Lamps
in the home consume from 25 to 60 watts
on the average. It is the wise user of
electricity that connects but one heating
appliance and one light on the same
socket. If in doubt add together the num-
ber of watts on the appliances and see
if the sum exceeds the 1,000 watts. Al-
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ways read the manufacturer’s instruc-
tions, that usually come from all reputable
houses.. If you know something about
the secrets of electricity a fuse can be
easily réplaced, but if you have not this
knowledge let some competent person re-
pair the damage.

If you are a user of an electrical motor
for your sewing machine, do not forget
that it needs lubricating for better work.
Sewing machine motors, if oiled three
times a week, should be capable of run-
ning constantly during this time. For in-
termittent use, one drop will make it
happy. Three drops of oil will keep your
vacuum cleaner running contentedly un-
less given tremendous use. A half thimble
full of pure, clean vaseline in the oil cup
of an electric fan will make it purr con-
tentedly throughout a season.

Nothing has brought to the housekeeper
as much labor-saving power as the elec-
tric clothes-washer. Its motor can now
be used to freeze the ice cream, while it
washes the clothes in the tub. This elec-
tric maid must have good care, or it will
become an expense in the family budget
that was not anticipated. Oil regularly
where needed. The instruction book will
tell you when, how and where. Tighten
all bolts and keep the belts at their proper
tension. Never overload. Wash the proper

The vacuum cleaner is not to be neglected, and
is certainly entitled to a due meed of oiling by the
housekeeper,
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weight of clothes for the machine you
are using. Note the water level and fill
accordingly. Wringer rolls you can clean
by the use of a little kerosene. Do not

" Meave this on, but wash it off immediately.

There is a reason. To remove grease and
oil stains, use a good soap and water.
Scouring powders should be used with
care on metals. They sometimes do harm,
and start corrosion and staining.

It is supposed with considerable prob-
ability that many housekeepers treat elec-
tric apparatus as they do their sewing
machines, neglecting the lubrication and
satisfied as long as the motor turns. But
the writer very properly emphasizes the
fact that a little lubrication will not only
lead to better results but will greatly in-
crease the durability of the machine.
There is nothing worse in mechanies than
wearing out bearings by running them
dry, and while every effort may be made
to simplify lubrication to the last degree,
the very ease of doing it should lead to
its receiving proper attention.

Grease cups, while they are supposed
to lubricate for comparatively long peri-
ods, should be looked after and the open-
ings should be cleared with a piece of
wire, not with a piece of wood such as a
mateh, which is liable to break off and
obstruet the passage.

Ten-Inch Wimshurst Machine

‘ N T E reproduce from an English con-

temporary some illustrations of a
Wimshurst machine,

The plates are made of ordinary win-

dow glass weighing 15 ounces to the
square foot, and each plate has 20 of the

t 0 1 2 3 45 &7 8 Y B &
s ——_ —_ — I

Inthm

A home made Wimshurst machine shown in dia-
gram with scale of dimensions., It has ten-inch
plates and gives a four and one-half inch spark.

OME time ago we illustrated a new

traffic light, a lamp contained in a
substantial structure rising a little above
the street level, and clearly visible to all
automobilists.

The structure in which the light Is
safely embedded rose a few inches from
the street like a very low dome, and if a
car for any reason diverged from the
proper course, it could run right over the
signal without any injury to itself or the
signal.

The section of one of these low level

tin-foil sectors shown, attached to it with
shellac. The center hole in the plates is
drilled of a diameter of three-eighths
inch; a brass tube of that external diam-
eter, rotated and fed with carborundum
powder and turpentine, was the drilling
tool. This tube formed a bushing and was
threaded with 26 threads to the inch for
its entire length. On one end there was a
circular flange, which was trued up in a
lathe. The plate was pushed over the
tube against this flange, and a wooden
cylinder, which was the boss of the driv-
ing pulley, was screwed on so as to jam
the plate between its end and the flange.

Flannel washers soaked in shellac were
used on each' gside of the plate. Thus,
each plate had its own tube to which it
was firmly secured. Driving pulleys were
attached to each boss, and when the plates
were threaded on a brass bar running
across between the standards, their
mounting was complete. The Leyden jars
were made of fruit jars. It is better to
use balekite or specially good glass for
them,

The collecting combs originally were
made with three teeth on each one, but it
wis found that one tooth was sufficient.

To cut the sectors, a template was filed
up of reasonably thick metal. The tin-foil
was laid up ten pieces thick and was cut
with a safety sazor blade. The plates were
varnished with shellac solution, and were
baked in an oven. They were then laid
upon a full-sized drawing showing the
sectors in good heavy lines, readily dis-

Traffic Light
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A traffic light at the street level, which can be
run over by an automobile, without injury to the
car or to itself—yet which is an effectual guide.

cernible through the glass in spite of the
shellac. The sectors were put in place one
by one, each over its place in the drawing,
and the shellac was made to secure each
sector in place by the heated template be-
ing placed upon the tin-foil. If properly
done, the surface of the plate can be sand-
papered without destroying the tin-foil.
The other features of construction are
clearly shown; the driving pulleys have

A perspective view of the Wimshurst machine,
which in connection with the diagram will make
its construction clear to all.

perhaps three times the diameter of the
driven ones, and one of the belts crosses,
making one of the plates turn in one
direction and the other in the reverse.

traffic signals is given here. At (b) there
is a transparent plate or lens through
which the light is seen, and as many
radial channels (cc¢) as desired, run to
the periphery about the street level, and
are also closed at their level by lens’ or
plates of glass, colored or otherwise. The
light of the central and only bulb shines
out through these in any desired direc-
tion, colored or uncolored as desired. The
body is made of reinforced concrete, so
the lamp is absolutely protected from all
chances of injury.
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stances with a consequent produc-

tion or alteration of an electric

current, has fascinated all who
have delved even beneath the surface of
the subject. Aithough photoelectric effects
are not at the present time commercialized
to a large extent, the future may have
much in store for us, for man’s wasteful
ways will be turned in the direction of
the harnessing of free motion and many
of the forces of nature.

Various substances, particularly seleni-
um, an element obtained as a by-product
in the manufacture of sulphuric acid from
pyrites, are almost perfect insulators of
electricity in the dark, but under the in-
fluence of light become conductive, allow-
ing a current to pass through them and
actuate any desired apparatus. Several
substances produce a current of electricity
directly upon being illuminated. It is to
these substances man may yet turn when
our present sources of supply will have
dwindled to a nothingness.

Photoelectricity is applied in light tele-
phony, wire photography or phototeleg-
graphy, smoke prevention, talking motion
pictures (light telephony), the grading of
coffee and other beans, and several other
conveniences, which are increasing in im-
portance.

Many experimenters are familiar with
the selenium cell. This particular cell will

-

HE subject of photoelectricity, or
I the action of light upon certain sub-
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2. An experiment in photo-electricity utilizing
the vacuum bulb and a special photo-electric cell.

be described under photoelectric sub-
stances. A host of other substances which
exhibit photoelectric properties are at the
command of the experimenter of today.
Some very simple cells can be made of
materials at hand which actually produce
a current of electricity when strongly
illuminated, a battery not being in any
way connected with the cell,

Perhaps the simplest actino-electrical
cell is shown in Figure 1. Here a U-tube
is filled with a one per cent solution of
common salt, each limb of the tube con-
taining a copper electrode. The electrodes
should be thoroughly oxidized by holding
them in the tip of the Bunsen burner
flame. Each limb of the U-tube should be
covered with a black paper cap. On ex-
posing the cell to the light from a high
wattage lamp or from the sun with both
black paper caps down over the limbs,
thereby protecting the electrodes from the
light, no current of electricity will be
produced. When one of the caps is raised,
a current is produced. The electrode ex-
posed to the light is always the negative
pole. Lowering the cap and raising the
other one produces an opposite current.
The current is produced directly by the
action of the light.
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Experimental Photoelectricity

By Raymond B. Wailes

1. An actino-electric cell, one which when af-
fected by light may be made to develop chemical
reaction and produce a potential difference.

Light may ater the resistance of muny
artificial and natural substances, thereby
producing a desired effect in the circuit,
such as operating a loud speaker, flashing
a light, etc.

One of the simplest and most efficient
circuits to be used in experimenting with
photoelectric substances is shown in Fig-
ure 2. Here the audion or vacuum tube
is made use of. An amplifying trans-
former, connected as shown, is required.
In this circuit the high voltage from the
B battery is impressed across the ter-
minals of the photoelectric cell, or sub-
stance to be tested for photoelectricity, as
well as being used as the plate potential
of the vacuum tube. Two taps are led off
the B battery in order to produce this
effect. A pair of spring jaw clips are con-
nected to (A) and (B). By means of these
clips substances under test can readily be

100- 200 Watt
Nitro

4. An electrically driven apparatus for giving in-
termittent beams of light as used in photo-electric
experiments.

held while exposing them to the light
source—a 100 or 200 watt nitrogen lamp.

Many metallic minerals car be used as
photoelectric substunces, the wires from
(A) and (1) being connected directly to
the ends of the minerals, if crystalline, or
to sharp corners if massive.

Some substances under test will be-
found to conduct the B battery current
when they are in the dark and not exposed
to the source of light. This current is
called the derk current, and can be neu-
tralized by employing the hock-up shown
in Figure 3. Here a small cell (A) is
connected as shown. The substance under
test is connected in at (C), preferably by
soldering, and the galvanometer needle is
adjusted by means of the resistance R-2
until it is at zero. Then the B battery
or high potential may be cut in, and the
substance under test exposed to any de-
sired light.

The 1B battery current can be obtained
from an ordinary radio B battery usually
producing about 22.5 volts. It acts as a
carrier current; the increase in current
which is produced when the substance is
illuminated and consequently, if photo-
electric, has its resistance lowered, readily
actuates the galvanometer needle. A relay
can be substituted for the galvanometer
so that external circuits can be operated
and controlled.

The audion circuit is particularly
adapted to photoelectrical experiments.
With a sensitive pair of phones very small
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3. Connections for testing the effect of light
upon & mineral. Various minerals are cited in the

article as having their resistance affected by light
rays.

changes in the resistance of the substance
under test can be detected. If the source
of illumination be varied by means of a
rotating sector as shown in Figure 4, the
rotor being placed between the source of
light and the substance under test so that
the light intermittently falls upon it, a
hum or intermittent sound can be detected
in the receivers. This method is not al-
ways applicable, for some substances have
a great photoelectric fatigue, or slow or
very slight light-recovery properties. The
light first impinging upon the specimen
will, say, vary its resistance and thereby
cause a deflection of the indicating instru-
ment, or phone. This effect will soon die
out, for on darkening and exposing again,
many substances will be found to be dead
to the light rays. The substance has been
fatigued, or seemingly, poisonec. The re-
cuperation is sometimes very rapid, usu-
ally a fraction of or a whole second, some-
times many.

Some substances will be found to pro-
duce a current when not exposed or in-
solated to the light but subjected to a
source of heat. This is a thermoelectric
action, the specimen under test acting as
a miniature thermocouple. Heat rays can
be removed from the source of light by
passing the rays through suitable filters.
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, Oscillating Electric Fan

Elevation showing the general mechanism of an
electric fan which throws its blast seriatim in all
directions.

HE ordinary electric fan may be
mounted on a stationary base which,
of course, can be siaifted about by hand,
and sometimes the inclination of the fan
can also be changed by hand so as to
direct the blast of air wherever desired.
A modification of this, which indicates
an advance in construction, keeps the fan
in oscillation about the axis passing up-
ward through the stand. The fan blades
rotate around one axis, while the entire

fan rotates about a second one. This, of
course, gives rather a limited range of

The oscillating fan in its carriage, mounted on a
ceiling and supported some distance therefrom.

action, and the fan which we illustrate
goes a step beyond this and introduces a
third axis of rotation.

The fan motor is contained in a drum-
like structure immediately above the fan.
By means of the horizontal shaft extend-
ing from the head of the machine to the
right, which carries a crank on its end
working a connecting rod attached to a
fixed abutment below, the fan is kept in
oscillation in a plane passing through its
axis of rotation. This much establishes
the two axes of rotation.
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An arm will be seen extending upward
from the left side of the motor casing,
and this arm oscillating back and forth
with the motor-case, rotates the fan

Looking down on the mechanism of the oscillat-
ing fan, showing how the double motion is commau-
nicated to it by rachet and reciprocating fork.

around the vertical axis of the motor,
thus establishing a third axis of rotation,
so that the draft from the fan will reach
every part of the-.room.

Another arm attached to the motor-case
will be seen extending vertically upward
from its left side. The upper end of this
terminates in a fork, and the motor-case,
as just described, oscillates back and
forth, moving the fork to and fro, which,
acting on the pawl, gives a slow, inter-
mittent motion of rotation to the fan.
The various illustrations show.clearly the
relation of parts.

Coal Scale Indicator

HE object of this indicator is by the

lighting of one of three lamps to in-

dicate to the driver of a coal truck
whether his load is too heavy, too light,
or correct.

Most coal dealers have the scale beam
inside of the building, where the weighing
is done, and there is a certain amount of
difficulty in letting the drivers know how
they stand as regards the weight of their
load.

The fillustrations give the principle of
the construction of an electric indicator,
which does not affect the balancing of the
scale in any way, and which can be made
with material generally found lying
around in most shops.

Referring to the illustration (A) (B)
and (C) represent three lamps. If the
system is to be worked off the lighting cir-
cuit, lamps must be selected which will be
of proper size. They need not be of high
candle power, They are contained in a box
which has a glass pane facing the outside,
so that this glass can be seen by the
driver. In front of the lamp (B) the
word “Balanced” is painted; in front of
(A) the word “Light”; and in front of
(C) the word “Heavy.” As the circuit
now stands, an armature (D) which apper-
tains to a magnet is not attracted and
falls down, as it is evident that the mag-
net can receive no current. But when so
depressed, it strikes a contact to the left
of the letter, and completes the circuit for
the lamp (B), so that the lamp (B) is
lighted. This assumes of course that a
switch shown at (F') is closed.

Attached to a block (E), which is
alongside the scale (B), there are two

A simple apparatus for telling whether a load of
coal is too light, too heavy or correct. We must
hope that it will generally be a little too heavy.

contacts, which may be made of brass
or copper strips or even wire. (Z) is a
copper or brass bolt or nail fastened to
the scale beam, rising and falling with
it. If the beam rises, it means that
the coal is too heavy, because when the
beam rises it Indicates an excessive weight
on any platform scale. This makes con-
tact with the upper strip attached to (E),
and also with the leads going to the
electro-magnet (D). The effect is two-
fold; the armature Is drawn upward,
opéening the circuit of lamp (B) so that
it is extinguished, while the lamp (A) is

1

thrown into the circuit and is lighted, and
{lluminates the inscription “Heavy,” which
is in front of it. If, however, the load
is too light, the end of the scale beam
descends, makes contact with the lower
brush attached to (E), and connects the
coils of the magnet (D) into the circuit,
so that the armature is again attracted,
extinguishing the lamp (A), because the
contact at (Z) is broken, while the lower
contact illuminates the lamp (C), in front
of which is the inscription “Light.”

There is one detail to be remembered—
the armature must not be permitted
to touch the magnet core, but must be
held back by an adjusting screw or other-
wise, so that it will not stick by residual
magnetism. The switch (F) is opened
when the apparatus is not In use; as long
as the switch (F) Is closed, one of the
three lamps will be lighted.

The wiring diagram is shown in the
simplest and most direct way of connec-
tion. But by crossing the wires and
slightly complicating the system a change
which may appear to be for the better,
can be made. This is to have the lowest
lamp connected for “heavy,” and the top
one for “light.” This seems more logical
as weight is supposed to descend and
lightness to rise. This arrangement,
which can easily be carried out, is shown
in the illustration on the face of the sig-
nal box.

Care must be taken that the connection
to the scale beam shall not introduce any
friction. The wire can be connected to
the bearing and the current can pass to
the beam through the knife-edges.
Contributed by GEORGE W, SALSMAN, JE.
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OLDERING with the electric arc is
no new thing. Although this fact
is hardly known, it really goes back
to 1860, when the English electri-

cian, Wilde, who was one of the founders

Modern electric arc welding.
is directly below the hand of the operator so as
to give the best possible conditions for the flow
of slag and feed of the rod.

The article welded

of modern electric power engineering, at-
tempted it, but without practical success.

Some forty years ago the Russian en-
gineer, Bernardos, originated a process in
which the piece to be welded forms one
of the electrodes, the other being a car-
bon pencil. This process Is still in use
to some extent, one trouble being that it
oxidizes the metal, and if iron, the carbon
combines with it, and makes it very hard
and brittle.

In the Zarener apparatus two carbon
electrodes set at an angle of about 60 de-
grees are used. In the Slavanioff process
one electrode is of metal, and as it melts
supplies the metal for the welding. It is
now claimed that after twenty-five years
the inventor Kjellberg has solved the
problem and can produce autogenous
soldering by the arc, comparable in qual-
ity to oxyacetylene work. In his appar-
atus there is a metallic electrode which is
surrounded with a layer of non-conducting
material, and which fuses only at a very
high temperature. This forces the arc to
take the direction of the axis of the com-
pound electrode, as if it were enclosed in
a pipe; the melted metal is fed down upon
the joint through the same pipe, and this
coating for the electrode is selected of
such material as will make a flux, when
it melts. As the process goes on, it is
found advantageous to hammer the joints,
so as to make the juncture more compact
and bring about a true welding, for auto-
genous soldering is not soldering at all,
but is really welding.

Strohmenger and Le Chatelier have
modified the Kjellberg process and devel-
oped what is called the quasi-arc process
(which means an “arc as it were”). By
using asbestos for the coating, its porosity
makes it available for impregnating with
any solution, which will conduce to the
perfection of the joint, and a thread of
aluminum led alongside the rod of metal
and in contact therewith for its whole
length, melting with it, acts as a deoxi-
dizer.

In this process a voluminous slag is ob-
tained. This spreads over the joints and
protects the metal from oxidation. If the
surface is a horizontal one, facing up-
ward, the end of the electrode is thrust
right into the slag. In such case the slag
{s highly advantageous. If one has to
solder a surface above the electrode the
slag 18 annoying rather than useful.
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" Flectric Arc Soldering

Le Chatelier did a good deal of work on
the composition of the tubular coating of
the electrode, varying the fusibility from
1,800 to 2,700 degrees F., the material be-
ing a silicate. For applying the arc to an
overhanging surface, an especially infusi-
ble coating was used by this inventor.

The manipulation is very similar to that
employed in oxyacetylene welding, so that
an operative accustomed to the blow-pipe
soon learns how to handle the arc. It is
interesting to note that both processes are
often combined in the same place; in some
instances it is necessary to cut a groove
all along the fracture or joint, as shown
in the illustration. If the metal is iron
or steel, this is done most readily and
effectively with the oxyacetylene blow-
pipe.

To apply the process the electrode con-
nected to an active circuit is touched for
an instant to the material, which in its
turn has been connected to the other lead
of wire. It is immediately withdrawn
slightly and an arc is struck, as the ex-
pression goes. The metal in the electrode
begins to melt and the distance between
the surface of the piece and the electrode
is maintained at one-eighth to one-quarter
of an inch. It is rather important to keep
the distance the same so as to avoid an

Three steps in the process of welding the bar.
The clean cut at the top; next a small amount of
metal has to be deposited in the cut and which is
to be further cleaned, and below and at the
bottom the cut is fully welded by a slight excess
of the material.

irregular draught upon the dynamo. As
the electrode melts away, the operator in-
stinctively advances it, and soon hecomes
very expert. The electrode is held as

Working on a boiler.

. An example of a most
disadvant and troubl way of working,
as the slag tends to flow away from the cut and
the rod cannot feed by gravity.

nearly perpendicular as possible, to secure
a good feed. Red glass is used to protect
the eyes. As soon as sufficient metal has
accumulated, the are is withdrawn and

Winged projectiles made by means of electric

arc welding. An example of how the process is
applied to production as distinguished from repairs.

the joint is vigorously hammered. The
hammering is stopped as soon as the metal
reaches a dull red, 1,300 degrees F., or
the joint may be impaired by the jarring.

The sectional views show the successive
steps of welding. A small layer of metal
is first deposited in the bottom of the
cut, to a thickness of about one-quarter
of an inch, and the operation stopped,
while the surface of the metal above the
lauver is scraped so as to brighten it.
Other layers of metal are successively
melted in, until the place is completely
filled and the metal even rises a little
above the surface.

It is always advisable, or even neces-
sary, to give a preliminary heating to 300
or 400 degrees F. of the part to be welded,
which is very readily done by placing a
block of red hot iron from the forge upon
the cut. Although in many cases alter-
nating current can be employed, the direct
current enables the temperature to be
more easily regulated. Using direct cur-
rent, the electrode is usually connected to
the negative pole, which has the effect of
giving a higher temperature to the metal
being treated. In this way heat is con-
centrated where it is needed, and the sum
total of the heat is less than if alternat-
ing current is employed. But there is one
case in which the poles are connected in
the opposite sense, when a large mass of
metal is to be deposited upon another
piece. In this case heat is needed at the
electrode to melt a quantity of metal
quickly.

So far we have dealt with the repairs
of steel and iron. Defective pieces can
be restored as they come from the rolls
by effectively filling in any surface holes,
although, of course, holes in the interior
are hopeless. But when it comes to copper
and brass, the problem is more difficult
on its face. Here the oxyacetylene proc-
ess encounters great difficulty on account
of the high conductivity of the metal, but
with the arc the high temperature in-
stantly melts the metal and does the work.
The electrode is almost always pure cop-
per, surrounded by a copper fluxing ma-
terial, and in this case the copper elec-
trode is connected to the positive pole, if,
as is desirable, the direct current is used.
Frequent hammering and intermittent
scraping of the metal is necessary.

When using the direct current special
attention must be given to the resistance,
which should be of ferro-nickel or of some
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The simplest connection of an electric welding
circuit, the lower heavy black line representing the
material to be worked on.

metal whose resistance is very slightly af-
fected by temperature. For alternating
current a choke coil would seem the ob-
vious thing, but a coil giving self-induc-
tion, one without any iron core, is recom-
mended as the better.

When the circuit is of more than 220

Appliance

170 V”/(t’. N }t -
J

L Llectrode \
Resrstance

A circuit the same as the preceding, except that
there is a variable resistance introduced so as to
control the amount of current passing through the
welding arc.

volts potential it is strongly advised to
use a transformer to reduce the voltage.

The arc process is not always available;
for thin metal spot welding is recom-
mended. Metal a quarter inch or less in
thickness is not adapted to the process de-
seribed.,
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A full connection, (D) representing a generator,
and (V) and (A) volt- and ammeters, (C) the
material operated on, (e) the carbon; and (R) the
variable resistance.

Boilers are mended with it, corroded
propeller shafts on ships have all pittings
closed up by it, and it is used in true
productive work, as in the making of
projectiles—it being remembered that in
many of these cases the oxyacetylene
flame is used as an adjunct.

for Tapping Electric Wire

By Maurice E. Pelgrims

Antwcerp Correspondent of PRACTICAL ELECTRICS

HIS device, of French manufacture,
consists mainly of a rectangular
piece of insulating material (Fig.
2) provided with two steel needles fitted

to brass plugs (A and A’).

FI16. 1

A cover for the clip; the latter, when mounted

on a double wire, will make contact with both
leads to enable a lamp to be lighted from it.

To obtain a connection with the current
flowing through a lamp cord or the like,
all that is required is to insert the needles
in each wire respectively, in such a
manner that each needle pierces
through its wire’s insulation and
the inner metal threads. A cover
(Fig. 1) is then placed over the
wires by sliding it along the grooves
provided at (C and C’) of the in-
sulating material. The points of the
needles, which may protrude about
one-sixteenth of an inch, will then
rest in the groove (J), which is also
made of insulating material.

From the two tapping needles two
wires run out to be connected where
required ; they are held in place by
means of screws (B and B’). This
type is used to branch a secondary

Yo (HITEIIINIID -~ e

How a line can be tapped, No. 1 being one of the general
e 4 taps, No. 3 showing individual lamps on the branch circuit, and
c No. 2 lamp sockets on the main circuit.
“ G
8- . C
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Fic. 2

A further illustration of the clip, full description
of which is given in the article, each point pro-
jecting next to its one wire, so as to give almost
perfect connection for a lamp.

circuit on an existing circuit, (D) repre-
senting an opening through which a nail
or screw may be driven to fasten it to
the wall or board, etc., as the case may

he. Hole (D) may also be used as bear-
ing for a supporting shaft (E), (Fig. 3),
to which is attached a socket as shown,
the result being then as in Fig. 5, which
shows how an additional lamp may thus
be connected anywhere on an existing
line. An additional support (Fig. 4) per-
mits the entire branching socket to be
screwed to the wall as in Fig. 5.

The use of this new electrical accessory
will render it possible to greatly simplify
emergency wirings on existing circuits;
countless applications are available for it.
The illustration below shows different
combinations: 1.—As used to tap the cur-
rent on the existing line. 2.—As arranged
to connect additional lamps to the exist-
ing line, supported by the original line,

No 1

A wall clip arranged secure to the wall with a
forked connection screwed to it to receive the
lamp socket.

3.—As fitted to the wires for screwing on
walls, etc.
It will prove useful for temporary ex-
tra indoor decoration, as at balls, meet-
. ings, etc., where additional lamps or gar-
lands enhance the decorative effects.

@»--F

Fic. 3 L N FIG 4

Details of the lamp connections shown in the
preceﬂlng illustration for permanent connection to
a wall.

It is obvious that this system is
capable of considerable development.
In the large illustration, different
phases are shown. In the upper
portion three lamp sockets hang di-
rectly from the original lighting
circuit. This same circuit is tapped,
however, to the right and to the
left as shown, establishing a short
length of wire in parallel with it.
On this short length of wire, lamps
are shown connected to the wall
sockets just described. Plugs below
are ready to receive additional
lamp sockets.

il
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The lamp socket in position with the clip, the
whole screwed to a wall to make a permanent con-
nection thereto.
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Awards in the $50 Special Prize Contest

For Junior Electricians and Electrical Experimenters

First Prize, $25
Mr. Edward L. Friedman
621 W. 23rd St.
Pueblo, Colo.

Second Prize, $15

Mr. Leslie White
735 Rood Ave.
Grand Junction, Colo.

Third Prize, $10
Mr. P. A. Simpson
10703 Parkhurst Drive
Cleveland, Ohio

First Prize
Electric Pantry Lock

By Epwarp L. FRIEDMAN

HILDREN are often inclined to “raid”
pantries and other storehouses of
sweets. I employed the following method
of keeping the pantry and other places
locked, so that no key would be needed to
open them, and so that they could always
be opened by a turn of the magic button.
In order to make such a lock for a door
a solenoid is fastened directly above the
door on the inside. Clamped to the door,
and immediately underneath the solenoid,
is a bracket with a hole in it. This is ar-
ranged so that the end of an iron rod can
drop into the bracket and a stop under
the bracket will prevent it from slipping
through. Half of the rod is in the
bracket, the other half is in the solenoid.
When the current is turned on the rod is
pulled up by the solenoid and the door
can be opened. When the door is closed
the current is turned off and the rod falls
back in place, preventing the opening of
the door. The switch or button should
be concealed so as to be out of sight.

In making this lock, care should be
taken in the construction of a solid, strong
solenoid in order that all attempts to
wrench open the door will be futile. If
the door opens inward no bracket will be
needed ; the projecting bar will hold it.

A lock whose bolt is controlled by a solenoid and
operated by a concealed button; a keyless lock.

Second Prize

Drum Snare Rheostat
By LESLIE ‘WHITE

VERY good rheostat can be made
from an old set of snares taken from
a snare drum. The close wound silver-
plated wire snare makes the best as the
resistance is much greater per foot than
the open wound ones. A set consists of
twelve snares; six double lengths of wire.
Solder the snares together so as to make
one long length.
Obtain an inch board, 18 inches long

by 12 inches wide; two binding posts;
25 84-inch No. 7 screws; the set of snares
and a piece of asbestos paper that will
cover the board. Tack the asbestos paper
to the board with small tacks at each cor-
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The snares from a drum are found to give an
ideal resistance for a delicate rheostat, whose con-
struction is shown in the illustration.

ner. About an inch from the edge of the
board at one end set a line of screws one
inch apart, the last one to be a binding
post. On the other end of the board place
a screw in the center, 6 inches from the
edge, and make a half circle on both sides
with 9 screws, 4 on each side of the

$50 in Prizes!

A special prize contest for Junior
Electricians and Electrical Experi-
menters will be held each month.
There will be three monthly prizes
as follows:

First Prize $25.00 in gold
Second Prize $15.00 in gold
Third Prize $10.00 in gold

Total $50.00 in gold

This department desires particu-
larly to publish new and original
ideas on how to make things elec-
trical, new electrical wrinkles and
ideas that are of benefit to the user
of electricity, be he a householder,
business man, or in a factory.

There are dozens of valuable little
stunts and ideas that we young
men run across every month, and
we mean to publish these for the
benefit of all electrical experimen-
ters.

If in any way possible, a clear
photograph should be sent with the
idea; but if that is not possible, a
good sketch will do.

This prize contest is open to
everyone. All prizes will be paid
upon publication. If two contes-
tants submit the same idea, both
will receive the same prize.

Address all manusecripts, photos,
models, ete., to Editor, Electrical
Wrinkle Contest, in care of this
publication.

central screw. These will act as switch
points. A piece of No. 6 or No. 8 bare
copper wire flattened out with a hole
drilled in each end will make a very good
lever for the switch. On one end of the
lever fasten a wooden handle such as
come on coffee or tea pot lids. The other
end is set under the binding post, in center
at edge of board.

The screws in the half circle must be
set in the wood at the same level so the
lever will pass over them freely yet make
good contact with each screw-head.

Now string the wire. Attach one end
to the top binding post by soldering. On
the upper row of screws pass around two
screws, on the half circle of screws pass
around but one. Solder the end of the
wire to the last screw in the half circle.

This rheostat if properly made will step
110 volts A. C. current down to almost
zero voltage and is just the thing for
small motors, toy trains, doorbells, and
may be used in connection with radio
bulbs and small battery lamps using
direct current from storage batteries.

The wire snares may be bought from
any musical instrument dealer for a
dollar.

Third Prize

Reducing Lamp Socket
By P. A. SIMPSON

O make a reducing socket out of a

mogul lamp base and an old standard
lamp socket, take an old lamp with a
mogul base, break the bulb and take all
glass out of the base; save the two wires
running from the base.

S/faﬂdam’.socke[ _A

Solder wire
to socke?

g

{ Sealing
X~ waox

Solder wire ?o bolt kere

. Making a Mogal lamp base ;dnpted for receiv-
ing a standard lamp base, so that the Mogul
socket can be used for the standard lamp.

Next take a standard lamp socket, re-
move the brass socket part, and put it
inside of and concentric with the Mogul
base. Solder one wire from the Mogul
base to the side of the standard brass
socket, bending it as shown; solder a
brass bolt to the wire running from the
center of the Mogul base; fill space be-
tween the bases with sealing wax or
plaster of Paris.

This reducing socket is very useful in
an electrical workshop or chemical labora-
tory, also in a repair shop or factory.
The construction is simple, and dispenses
with any reason for throwin mogul
bases away, which is a frequent practice.
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Stove

A stove lighter, operated by hand. A touch of
the implement to the metal of the stove produces
the lighting spark, with great economy of battery.

HE illustration shows a simple device

used for lighting a gas stove or other
fixture by means of a contact spark. A
wooden handle is attached to a quarter-
inch brass or steel rod, the end of which
is split, and a steel spring, such as a short
length of clock spring, soldered or
riveted in.

A flexibleelead is connected to the end
of the handle and carried to a make-and-
break spark coil. Five or six dry cells
or a 6-volt storage battery are included
in the circuit, as a heavy spark is required
to light a guas stove. Another lead makes
contact with the base of the stove.

To use the device, turn on the gas and
snap the spring point across some part of
the burner near the issuing gas, which
will be lighted. No switch will be re-
quired as long as care is taken not to
leave the lighter in contact with the stove
base. A saving in matches will result
from the use of such a lighter.

If there is an A. C. lighting circuit in
the house, a small step-down transformer
can take the place of the battery and
spark coil.

Contributed by H. H. PARKER.

Telegraph Operator’s Alarm

Brass contacts

l |ﬁ 7‘]‘ /Wooden pin

(/ e T, -String
M ‘\

{ Sounder
Battery

A telegraph operator’s alarm—the first motion
of the armature of the relay starts a bell ringing,
whose sound does not cease until the operator
wakes to his task.

E have again received a contribution
3 from the Philippine Islands. It
seems that a telegraph operator there has
assigned to him sometimes the midnight

hours when there is nothing to do except
wait for his release signal of “G.N.,” or
good night. Of course, during those hours
it is but seldom that a message will come
in or go out.

It seems he sometimes falls asleep, and
the noise of the sounder is not sufficiently
loud to awaken him. The illustration ex-
plains very nicely a special alarm circuit
which will start a bell to ringing, and
keep on ringing it if the armature of the
sounder is depressed even for a single
tap.

There is a spring contact which when
closed completes a circuit including a bat-
tery and a bell. To keep the circuit open
a wedge of wood is to be inserted between
the leaves. The wedge is tied to the ar-
mature bar by a bit of string or thread.
When the message comes in the armature
is attracted, the bar is pulled down, with-
drawing the wedge, and the spring con-
tact closes. When this happens, the bell
starts to ringing vigorously and the oper-
ator is awakened.

Contributed by C. C. CaMros.

Resistance Measurement

IT frequently becoimes necessary to know
the resistance of a coil of wire, or of
sorne instrument, or perhaps of a con-
denser or an antenna. The connection

— A WWWAe
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Deflection of
Resistance of R,

A diagram illustrating a very simple system of
resistance measurement, utilizing a volt-meter and
a resistance coil.

shown gives this figure and is also useful
for measuring insulation resistance.

The apparatus required is a voltmeter
and a source of E. M. F.

The potential difference of the source
and also the range of the voltmeter should
be of such values that a readable deflec-
tion is obtained wherever possible,

(a) Measure the potential difference of
the source V.

Then connect R, in series and measure
again as shown in the sketch, and this
time obtain V, from which

v._v
R,+R, R,

__ R V—R,V, vV—V,
Then R,— v, or R, v,

(b) V—V, =V,
From which R,— R, Vv,
vV,

A curve may be plotted between R,, the
resistance desired, and V,, the deflection
of the voltmeter when the resister R, Is
connected in series, from which the resist-
ance may be read off.

Contributed by A. H. WOLFERZ.

Electric Contact on Surface Gauge

HE sensitiveness of a surface gauge is
greatly increased by having the point
complete an electric circuit when it

touches the work. This may be indicated
by the touch of metal to metal closing a

| mode Jere

Insulating
sheel

A surface gauge giving an electric alarm when
the scriber touches the metallic surface, whose
contour it is testing.

circuit and ringing a bell, or, better still,
lighting a low-voltage lamp or making a
click in a head-phone, the latter being the
most sensitive method.

In a dark shop, especially, it is hard to
determine by sight just when the point is
brought down to the work. The electric
contact method greatly facilitates the
work and yet is not complicated. A sheet
of rubber, fiber or even shellacked paper,
is glued or cemented to the bottom of the
surface gauge base to insulate it from the
work, machine table or surface plate.

Then a terminal plate cut from sheet
brass has a light, flexible, insulated wire
soldered to it and is clamped under the
tightening screw of the surface gauge or
to any other convenient part of the ap-
paratus. This wire goes to the bell, lamp
or phone, as the case may be. Another
lead goes from this to the battery; if a
phone is used an old, nearly exhausted
flashlight cell will do. The other battery
lead makes contact electrically with the
work, or machine table.

Contributed by H. H. PARKER.

Easily Made Lock Nuts

RASS lock-nuts with an 8/32 thread
may be easily, quickly and cheaply

Making lock nuts of the brass nuts taken from
dry batteries.

made from remains of discarded dry cells.

First get a flat piece of iron and a
butcher knife (or other large knife).
Then collect all the spare nuts from old
dry batteries that you have. Now lay one
of the nuts, from the battery binding posts,
on its side upon the iron, take the knife,
place the cutting edge in the little hollow
that encircles the nut. Pressing on the



122

knife, roll rapidly back and forth until
nut comes in two pieces. Take either part
(preferably the top), file both sides and
your lock-nut is finished. Throw away the
other part.

Contributed by JoHN L. STILES.

Fuse Tester

A fuse tester adapted for fuses of different
lengths, the contacts being divergent to accommo-
date various sizes.

HIS is a very simple fuse tester, and

the illustration is practically self-
explanatory.
(A), (B) are metal strips, (D) is a

flashlight lamp in a miniature socket, (C)
is a dry cell. They are connected as
shown. The fuse to be tested, either car-
tridge or plug, (E), is placed so that the
two contacts of the fuse each touch one
of the strips.

The strips are made spreading in order
to accommodate any length of fuse. The
current from the cell passes through the
fuse if it is good and completes the circuit
through the lamp. If the lamp does not
light, the fuse is expended.

Contributed by Wat. C. CAPUNE.

Solenoid Switch

HAD occasion to use some kind of a

switch for pulling the chain on a
chain socket lamp, so as to light or extin-
guish it, and this had to be done at the
distance of 100 feet from the lamp. The
same arrangement would apply in the case
of a lamp at an inaccessible height, and is
so simple that many others may find a
use for it.

In my case it worked perfectly., A
solenoid is to be constructed by winding
five layers of No. 22 wire around a mail-
ing tube, which may be from three-
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A solenoid switch for turning an inaccessible
light on and off electrically.
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quarters to one inch inside diameter, and
5 inches of its length are to be covered
with the wire. I: may have a total lengt}l
of 6 inches. This is then mounted verti-
cally on a wooden base as shown in the
illustration.

For a core of the solenoid I used the
core of a Ford coil, but, of course, a round
bundle of iron wire or other cylinder of
iron would answer perfectly. A hook is
soldered to the center of the core, as
shown. A
the pull chain of the socket, which is
fastened to the core by the hook. The
wire connections are exactly the same as
those of a doorbell, with a push-button to
actuate it. The solenoid core should have
a play of sufficient extent to operate the
switch. This the constructor will have to
look out for. For a very long circuit a
relay and local battery may be used.

Contributed by CHARLES FINICAL.

The sol2noid is mounted below

Electrical Articles Scheduled
for January, 1923,
“Science and Invention”

Electricity and X-rays to Kill Cot-
ton Weevil.

Submerged Searchlights to Light
Niagara Falls.

Motion Pictures That Talk — Big
feature article describing and il-
lustrating four of the latest and
best systems, including that ef-
fected by Dr. Lee de Forest.

Electric Bath de Luxe. By H.
Gernsback.

Electric Tight Rope Walking.

New Electro-Medical Ideas.

Loud-Talker Contest Prize Winners
and Descriptions of Instruments.

Experimental Electro-Chemistry.
By Raymond B. Wailes.

Electrical Motor Hints—$50,00 in
Prizes Monthly.

Radio Department—Fifteen articles
including wup-to-date list of
broadcasting stations.

Latest Patents.

Question and Answer Box.

Patent Advice.

Experimental Magnet Circuit

Corlacl made arnd
Droker pere

An electro magnet circuit whose peculiarity is
that the circuit is completed through the core of
the magnet, so that it is only closed when the
armature is against the magnet pole.

AN interesting experiment with a pair
of electromagrets or with a magnet
and armature is to include the magnet
cores in the circuit as shown in the sketch.

This might suggest something to an
inventive genius, such as a quick-acting
trigger cut-out or similar device, as it can
be seen that the magnets are not energized
until the cores, or core and armature,
actually touch.

The cores can be brought right up to
each other without any pull interfering,
but as soon as they touch they are locked
together. Similarly, while a strong pull

is required to part them, once they are

pulled apart the circuit is broken and

there is no attraction between the cores.
Contributed by H. H. PARKER.
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Contacl mode and
broker bhere

An identical system to the one just described,
except that two magnets are used and the contact
of their cores completes the circuit.

Arc Lights on 110-Volt A. C.

HE illustration shows a connection

operating an arc light from a lighting
circuit. The two carbons are from dry
cells. A resistance is necessary or the
fuses will blow. The reason for this is:
An electric arc decreases in resistance as
it becomes hotter, or as it gives more light.
If connected directly on a power line, it
will constantly diminish in resistance and
burn out some of the connections and
bulb fuses. To counteract this trouble a
resistance has to be placed in series with
it, and the material of the resistance
should be such that as it gets hot it will
increase in resistance. This works exactly
counter to the arc, and holds it reasonably
steady. I used half the heating unit of
an electric iron to keep it constant and
found it to be very satisfactory. To test
the arc out I placed the whole on an as-
bestos base, as in the diagram, and placed
the carbons just touching each other.
When the current is turned on a brilliant
light will come from the tips of the car-
bon; with an ordinary porcelain insulator
tap one carbon rod so as to increase the
distance between the two to about an
eighth of an inch.

A resistance used in circuit with an are
increases in ohmic value as the current in-
creases, due to the accompanying heat
increase. The greater the current, the
greater is the resistance. Exactly the op-
posite takes place in an are, so that if
there is no counteracting appliance, the
resistance from an arc gets less and less,
and it passes more and more current until
something burns out,

Mains

_Battery Carbons

Half of Electric
--~Tron Resistance

-Asbestos Board

An arc light using a resistance taken out of an
electric flatiron as ballast for the arc.

Different electrical apparatus can be
made using the electric are, as an electric
furnace, searchlight, spotlight, ete.

Contributed by SAMUEL LITCHINSKY.
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Test Terminals from Lighting
Circuit

110Vors
—

A system of taking test terminals from a light-
ing circuit for use on the electrician’s work-bench.

CONNECTION which will prove a
convenience for a workshop or lab-
oratory is illustrated herewith.

A piece of lamp cord long enough to
reach from the work bench to one of the
elearic fixtures is secured. One end of
the lamp cord is then tapped into the
lighting circuit so as to be in series with
the light, while the other end is arranged
to hang over the bench.

The two terminals thus provided are
always within easy reach and are useful
for testing electrical apparatus. There is
no danger of blowing a fuse because the
light is in series. When not in use, the
terminals may be twisted together. It is
well to have the “hot wire” connected to
the lamp.

Contributed by H. N. BuUTzZ.

Making Small Wood Pulleys

ERE is a very satisfactory method
of turning small wood pulleys with-
out a lathe: The fan and fan guard were
removed from an ordinary 8-inch 110-volt
electric fan. On the end of the motor
shaft thus exposed I mounted a small
block of wood, 2 by 2 by 14 inches. The
block was mounted by drilling a hole in
its center and then forcing the block on
the motor shaft. When the motor is then
started the block is rotated at high speed.
Dy holding a sharp awl or other instru-
ment against the spinning block the wood
may be turned down to a flat or grooved
face pulley which is suitable for experi-
mental apparatus. I found it necessary
to have the tool sharp always, and also
that an awl-shaped edge gave better re-
sults than a straight edge or a sharp-
pointed tool. Old files which have been
sharpened on an emery wheel do good
work. A small emery wheel which will
fit the motor shaft is very handy for
sharpening the same tools used for the
turning.
Contributed by H. N. Burz.
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Using a fan motor for turning out light wooden
pulleys, a new application of this useful motor.

Home-Made Telegraph Line

HIS simple telegraph has been in use
for weeks, giving efficient service. Di-
rections for constructing it follow:
I found in my electrical laboratory a
fire-alarm bell with three iron magnets.

These magnets I unscrewed from their
base.

Next, proceeding from laboratory to
workshop, in a 3 x4-inch wooden base I
hored a small hole about as large in di-
ameter as a 5-penny nail, and in this the
magnet was inserted.

I then worked out a small block of wood
and fixed the telegraph set in position, as
shown in the illustration. I procured two
old dry batteries which I drilled with
holes, and two fruit jars from which I
cut the tops off, to permit the dry bat-
teries to enter. About 20 cents’ worth of
sal ammoniac was divided equally and
placed in each jar, lukewarm water be-
ing then added to fill the jar.

From four large medicine bottles I cut
off the necks and bolted the necks to a
piece of wood shaped to represent the
cross arms of a telegraph line. I ran

wires from our house to the residence of
a friend, ten doors away.

This home-made arrangement of a tele-
graph- line proved very useful as a means

to battery

3 Lo receiver

to sender — -
RECEIVER

Sending key and sounder of a home made tele-
graph plant, requiring practically nothing but ma-
terial found in the workshop.
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Discarded dry cell in

Sal-armmoniac” solution

Use of bottle necks for insulators and of dis-
carded dry cells for the working battery of the
home made telegraph.

of learning the code, and also practical
for sending messages.
Contributed by DoMINIC Bronco.

Spark Coil Experiments

XPERIMENTERS will welcome a
E small spark coil outfit which may

be carried from place to place,
and is so constructed that many experi-
ments may be carried out. The one de-
scribed here will be found to answer all
purposes :

A neat base, 12 inches by 8 inches by
1 inch is prepared. Two binding posts
are inserted 1 inch from the end, each
post being 214 inches from each side.
Two and one-half inches from the other
end, two more posts are inserted, each
being 114 Inches from the side.

Two Ford spark coils are mounted on
the base. The primaries are connected in
series and the secondaries in parallel.
One of the vibrators is blocked. The two
binding posts, 1 inch from end of base,
are used for primary connections while
the other two are for secondary.
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Two pleces of No. 14 hand-drawn cop-
per wire, 16 inches long, are bent at an
angle of 90 degrees, four inches from end.
Two more pieces, 68 inches long, are bent
21 inches from the end.

By placing one of the longest bent wires
in each secondary binding post, the wires

Electrical Jacob’s Ladder which is produced by
the simplest method, and is of special interest as
the same is used on high voltage power lines.

being one-quarter inch apart at the bot-
tom and receding until they are 114 inches
apart at the top, as shown, and con-
necting one of the primary posts to the
hot wire of the 110-voit alternating cur-
rent mains, the other post to a water-
pipe or other suitable ground, long sparks
will start at the bottom of the wires and
climb to the top. As soon as the top is
reached another series of sparks will start
at the bottom and go up, ete. This is
called “Jacob’s Ladder.”

Another experiment is to connect one
secondary wire to an ordinary lamp.
When the “juice” is turned on, if viewed
at night, the lamp will be filled with a
very pretty and mysterious glow. Dif-
ferent sized lamps glow differently.

A small drinking glass, three-quarters
full of water, is placed upon a brass or
copper plate; another plate of the same
metal is placed on top of the glass. The
bottom plate is connected to one sec-
ondary and the top plate to the other.
After the current has been turned on,
long streamers of bluish flame should
appear around the glass, and the water
will give off a bluish glow. This is a
very pretty experiment and the effect is
more pronounced at night.

In order to operate Oudin coils and
Tesla transformers, put the two small
bent wires in the secondary posts so as to
make a spark gap. A wire is connected
to the primary of the Oudin coil or Tesla
transformer and one post to the spark
gap, with a high voltage condenser in
series. The other post is connected to the
other end of the primary.

Still another experiment can be per-
formed at night. When the coil is set
in operation, the secondary posts and
wires connecting them to the secondaries
of the coils, will be covered with a corona
discharge, and sometimes, if the vibrator
is adjusted properly, long blue straggling
sparks will jump off the secondary bind-
ing posts in different directions.

To find the hot-wire of the 110-volt
alternating current mains, in order to

j“"Hoi Wire - 110 VAC

4 Water Pipe

How two spark-coils are arranged for the ex-
periments, the primaries in series and secondarles
in parallel.

operate the coils, connect a wire to a
water pipe and touch the alternating cur-
rent wires. The wire that sparks is the
hot-wire.

Contributed by JAMES EDWARDS.
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Automatic Current Reverse Relay

ARTICULARLY when charging storage

batteries, is a reversal of the charging
line a serious occurrence. It may not
only discharge the battery if preventive
precautions are not taken, but will prob-
ably destroy the battery. If a reverse-
current-release circuit breaker is em-
ployed, the circuit will open upon re-
versal of current, but the charging stops
right there until such a time as discov-
ered by attendants.

The illustrations shows a type of relay
which will automatically preserve the cor-
rect polarity in the charging line, regard-

A polarized relay operating to reverse the cur-
rent, with specially good connections.

less of the reversal of the line one or a
dozen times. The construction is simple.

The cores of a polarized relay are re-
wound with coarse wire and mounted
upon a good insulating base. A proper
resistance will have to be inserted be-
tween the line and the relay windings, the
correct value for which will depend upon
the individual circuit being employed in
charging,

Two well insulated contactors are
mounted upon a perpendicular extension
of the oscillating arm and leads are run
to the battery bank or other apparatus.
Stationary contacts are placed on either
side in two pairs, so that the oscillating
arm will bring its two contacts in con-
junction with the. stationary contacts, on
either side, depending upon the direction
in which the armature arm is inclined.

Leads are run to the first stationary
pair direct from the line and then crossed
over to the second stationary pair in such
a manner that the polarity of the corre-
spondingly opposite stationary contacts
are opposite. If the polarity of the line
is of one stationary status, the relay will
keep the contacts on its extension inclined

Diagram of the wiring of the polarized relay,
showing how the reverse effect is obtained.

to one side, but if the line polarity re-
verses, the reversal of the current through
its windings will cause the oscillator arm
to incline to the other side, effecting a
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reversal of the charging line, by dint of
the wiring employed; and the charging
line will therefore again be of the original
polarity. A wiring diagram is given.

Home Made Water Heater
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Interior view of a simple and easily constructed
water heater using a porous cup to carry the coils.

FRO.\I our French contemporary La
Science et la Vie, we take the following :

A cylindrical battery jar four inches
high and two inches in diameter is
pierced with eight equidistant holes, a
little over 1/16-inch in diameter; around
the upper edge and near the bottom there
are eight other holes corresponding to
these. A porcelain jar is to be used
which can be easily drilled by hand.
About five yards of ferro-nickel wire, 12
mils in diameter, form the heating ele-
ment of the apparatus.

Referring to the illustration, the wire
is fastened at the point (A), keeping over
an inch free and projecting outwards,
whose use will Le seen later. The long
section of the wire is then wound around
a pencil, forming a spiral of fifteen turns.
The spiral lies along the outside of the
jar, and the end is passed through (B)
and the straight wire is led to (C),
passed through the hole, and another
spiral is formed as before. To the eight
spirals thus arranged and spaced equi-

Details of manipulation in constructing the
heating element of the heater, winding and plac-
ing the coils.

EXPERIMENTERS and amateurs,

we want your ideas. Tell us
about that new electrical stunt you
have meant to write up right along,
but never got to. Perhaps you have
a new idea, perhaps you have seen
some new electrically arranged *“do-
Junny”—we want these ideas, all of
them. For all such contributed arti-
cles that are accepted, we will pay
one cent a word upon publication.
The shorter the article, and the bet-
ter the sllustration—whether it is a
sketch or photograph—the better we
like it. Why not get busy at once?

EDITOR.

distant around the outside of the vessel
(B) two similar ones are connected in the
interior.

The vessel is then fastened to a block
of wood (S) which projects on all sides
about half an inch and which carries two
binding posts to which the free ends of
the wire are connected. An earthenware
vessel (E) receives this apparatus. If a
can is used, special care must be taken
that the wire does not touch it.

Illuminated Writing Board

ANY people, especially students and
newspaper men, find themselves re-
quired to take notes in the dark or on a
cloudy day. .
The portable writing board shown in
the accompanying illustration is of about

Flash-Light Pencils held bycli

---Battery-

\ i\
\] Detail
A writing or drawing board illuminated by a

flashlight, available for reporters and artists who
may have to work in obscure places.

one-quarter inch wood and 12 by 18 inches
in size. On the upper edge there is a
heavy spring clasp to hold the paper, and
upon this there is fastened a small dash-
light fitted with a pocket flashlight bat-
tery.

On the upper left-hand corner the flash-
light battery is secured, and a switch
opens or closes the circuit. The whole is
enclosed In a neat, waterproof box. On
the upper right-hand corner are two pen-
cil clips to hold the pencils when not in
use.

Contributed by Francis J. LORENZ.

Floor Push Button

N electric push button in the floor to

be operated by the foot may be a
convenience in shops, factories, etc. The
one shown in the picture is very satis-
factory and easy to make. Bore a 3-inch
hole in the floor at any desired spot for
the pedal; 12 inches from this hole, on
the under side of the floor, fasten the
push button in place.

The mechanism is clearly shown in the
sketch. An arm made of strap iron about
14 inches long, held in position by an
angle bracket, presses the button when
the pedal is depressed. The pedal is
made of a piece of an old broom handle,

= s
R R
s

A floor push-button; the every-doy bell push used
for the dining-room to be operated by the foot.

five Inches long. A small spring supports
the weight of the pedal when not in use.
There is nothing fixed about these
specifications; the idea can be carried
out with the simplest appliances and is
applicable to many purposes.
Contributed by HAROLD JACKSON.,



Practical Electrics for January,

1923

Elec-Tricks

IN this department are published various tricks that can be performed by means of the electrical current.

e ——

D ¥ g Such tricks may be used for entertaining, for
window displays, cr for any other purpose. This department will pay monthly a first prize of $3.00 for the best electrical trick, and the Editor ifwites
manuscripts from contributors.

To win the first prize, the trick must necessarily be new and original. All other Elec-Tricks published are paid for at regular space rates.

Awards in the Elec-Tricks Competition

Figure 4 Figure 2

Figure 4

First Prize
Traveling Ball

By L. J. BALLARD
HIS ball is made in sections

(OIO

Left. A ball on track,
which  operates by
means of a motor
and pendulum con-
cealed within it.

Figure 3

Right. A dancing fig-
ure operated by a

led electric mo-
tor, designed especial-
ly as a window at-
traction.

the circuit is closed the doll will shake its
arms and shoulders in a natural manner
and will amuse the spectators. By using
a number of secret contacts under our
rug and placing the doll on the Victrola,

as shown, the two main sec-
tions being of metal and the
center one of insulating ma-
terial. It runs upon a pair of
rails, which are connected to a
source of electric current. Thus !|§
each of the metal halves is con- |
nected with its own rail.
Within the ball there is a
motor whose terminals are con- |
nected to the right and left
metal half of the ball, and there
is a heavy counterpoise pendu-
lum. As the motor rotates it
tends to swing the counter-

Third Prize

Another Dancer
By D. Byrp

O make a unique window
attraction for a store, and
at the same time one which is
mystifying to the public, take
an electric door bell, remove
the gong so that the hammer is
free to move to and fro, and
fasten the mechanism of the
bell under the floor in the store
window.
| Bore a small auger hole
through the floor immediately
above the end of the bell ham-
| mer. Fasten a small stiff wire
to this end. Fasten the other

end of the wire to an ordinary

weight forward, and in this way
the ball mysteriously progresses
along the rails.

Special care must be taken, of
course, to conceal the fact that the ball is
in sections. Ball bearings are. recom-
mended for the main bearings of the
motor-shaft, The track is straight and
has to have current turned on and off by
a flasher, and can be laid a little higher
at one end than at the other, so that after
the ball has traveled up, under the in-
fluence of the current, gravity will bring
it back again. The illustration is so clear
that the entire construction will be readily
understood.

Second Prize

Dancing Doll
By FraANK G. Du Roy

HE outfit for this dancing doll con-
sists essentially of a doll with remov-
able head, a small buzzer, a dry cell and
some fine insulated wire. The buzzer is
fastened on the inside of the doll and is
connected with a stiff piece of wire to the
arms, which latter are connected together
by a small piece of wood.
The wooden strip is pivoted in the cen-
ter of the body by a nail or screw. When

A dancing figure operated by electricity which can be cut off from the
current by a number of secret switches as shown.

I have very often succeeded In keeping
friends spellbound.

To make the affair even more mysteri-
ous, I ran my concealed wiring to a con-
tact, which is held closed by an ash tray
stand, and if friends try to repeat my
performance I simply remove the ash tray
and thereby break the circuit without
anyone knowing it.

FASTENERS M FEET L
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SPRING CONTACTS CONCEALED
UNDER  CARPET, ROCKINA CHAIR ETC
An enlarged view of the dancing doll, which is

supposed to operate on top of the phonograph in
the illustration above.
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DRY CELL
CONCEALED

toy “Coon Jigger.”

Connect in series, three dry
cells and dead wires from them
to the terminals of the bell.
The hammer will vibrate back and forth
at a rapid rate, thus causing the “Coon
Jigger” to dance violently. The wire
which connects the gong and ‘“Jigger”
should be so arranged that it cannot be
seen.

Fourth Prize

Cartesian Submarine
By G. CLEAR

WATER-TIGHT glass tank is built
like an aquarium and is made air-
tight as well. A hole is cut in the top
for the water supply, and two rubber
gaskets cut a little larger, and also two
iron plates which fit one inside and one
out, with a bolt through them, so they
can be screwed up tight and keep all air
out.
The tank is filled two-thirds with water;
a small submarine is made in three parts,
a battery is put in the front, ballast in
the center, and a small battery motor in
the back to drive it. Just enough ballast
is provided to keep the submarine very
low in the water; the rudder can be set
so the boat will travel in a circle. There
must be a hole in the bottom of the boat.
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A small hole is drilled in the iron frame
at the back (where it cannot be seen),
above the water, and a small tube—gas
pipe will do—is screwed in. The other

AR TIGHT
GLASS TANK
g 2 A d

BATTERY.

A little submarine actuated by an electric motor
and made to descend or rise to the surface by air
pressure controlled by an electric air pump.

end is taken to an adjoining room and
a motor-operated air pump attached to it.
When air is pumped into the tank the
submarine will submerge to the bottom
and stay there as long as the pressure is
maintained. The pump is driven with a
motor and flasher; it can he timed to put
a little more air in when it is turning,
and a leak can be arranged to let air
slowly escape when the motor is in active
operation so that the submarine will rise
again, Little fish can be made to act
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PRIZE WINNERS

First Prize, '$50.00
L. J. Ballard

250 Beacon Street

Somerville, Mass.
Second Prize, $20.00

Frank G. Du Roy
37 Vermilye Avenue
New York City
Third Prize, $15.00
D. Byrd

Fourth Prize, $10.00

G. Clear
Polwarth, Saskatchewan
Canada

Fifth Prize, $5.00

Amedeo Giolitto
836 Illinois Avenue
Rockford, Ill.

in the same way; varying the pressure
will make them rise and descend.

Fifth Prize

The Magic Clamp
Ry A. GIoLITTO

AN experimenter possessing a good volt-
meter or galvanometer can perform
the following trick, which will keep any-
one guessing as to how he can tell the
correct number of earbon buttons clamped

between two metal pieces.
To make the trick appear more mys-
terious the clamp can be covered with
a handkerchief, after a person has

clamped some carbon buttons in it. Then
the performer steps from -the adjoining
room and tells the person how many
pieces of carbon he has placed between
the two metal pieces (A).

The numbers are inscribed on the volt-
meter scale in the following manner, be-
fore the trick is performed: A carbon
button is elamped between the metal pieces
(A) which are screwed to the table top
and connected to a switch, voltmeter, and
battery as shown in the diagram. Clos-
ing the switch will cause the needle of
the voltmeter to swing over the scale and

A compression rheostat used as the basis for a
very good mystification; a purely scientific piece of
magic.

then the number 1 is placed over the
point where the needle stops. Adding an-
other carbon button in the clamp will
increase the resistance of the circuit and
therefore the voltmeter will give a lower
reading, the number 2 being placed on
the scale so as to correspond with this
reading. If three carbon buttons are in
the clamp the voltmeter will give a still
lower reading as the resistance of the cir-
cuit has been still further increased, the
number 3 being placed at the point where
the needle comes to rest, ete.

The buttons (C) should all be of the
same size and can he made by sawing
up a carbon taken from a dry cell.

How Does It Light?

suspended in a store window at the
end of a shoestring, and constantly giv-
ing light, has attracted considerable in-
terest from passers-by in a city of the
Northwest. The lamp in question is hung
in mid-air at the end of a common shoe-

IT seems that an incandescent lamp

“Big Business” is sometimes carried on a shoe-
string. Here an electric lamp depends on the
same fragile tenure.

string from a gallows-frame, as shown
in one of the illustrations. Note particu-
larly that there is no outside connection
that touches either the brass thread of
the lamp, or the brass tip.

Our front cover, and the adjoining il-
lustrations, show the new mystery. It was
originally conceived by Matthew Aparton,
of Portland, Oregon.

The reader will observe in the same il-
lustration that a horseshoe magnet is
shown. The magnet, however, was simply
a deception, as it had nothing to do with
the lamp.

A small hole is bored on the under
side of each rear pedestal of the scaffold,
through which two very fine cotton or
silk covered copper wires are drawn from
under the flooring and led into a fine slit
cut into the lower surface of the platform,
thence running into the upright post and
on through the projecting bar. The cen-
ter threads are drawn out of the shoe-
string and the two fine copper wires are
led through in their place. In order to
make a double contact on the base of the
lamp without touching the top of it, a fine
hole is bored through the brass side of
the base, one of the wires is pushed
through this hole, and it is then fastened
to one of the filament contact wires. The
other fine wire is then slipped through
the shoestring for about half an inch
and tied around the outer brass base. The
empty shoestring covers everything from
view.

On connecting the wires to a lighting
circuit, the filament of the lamp glows
brightly.

A variation more mystifying than this
is shown on our front cover.

Here we have a scaffold, the cross piece
of which is made of plate glass. Every-
one can readily see through the plate
glass, and at first sight it seems out of
the question that one can light an elec-
tric lamp through a piece of glass, Never-
theless it can be done, and has been done
by the Editor of this magazine. Further-
more, it is. quite simple of accomplish-
ment.

Instead of running the wires through
the plece of wood, we take two No. 36
or No. 38 copper wires, which are suf-

ficient to carry the current for a 40-watt
lamp. These two copper wires are run
along the two narrow edges of the piece
of plate glass until they come to the shoe
string, where they enter the latter follow-
ing the method described above.

Now everyone knows that when you
look at the edge of plate glass it looks

The mysterious frame from which the brightly
lighted lamp is suspended by an actual shoestring.

green. For that reason, the edges upon
which the wires run are painted with a
somewhat thick green paint, which covers
the thin wire entirely, giving the onlooker
the impression that the green paint is the
natural green color of the glass.

Of course, some juggling with the color
has to be done in order to get it of the
right green. For instance, too light a
green or too dark a green would be de-
tected readily.
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HE idea of this department is to present to the layman the dangers of the electrical current in a manner that can be understood by everyone, and that

will be instructive z00. There is a monthly prize of $3.00 for the best idea on ‘‘short-circuits.” Look at the illustrations and then send us your own par-
ticular “Short-Circuit.”” It is understood that the idea must be possible or probable. If it shows something that occurs as a regular thing, such an idea will
have a goot; chance to win the prize. It is not necessary to make an elaborate sketch, ur to write the verses. We will attend to that. Now, let’s see what
you can do

Prize
[ Winner

AN\

W

Ilere, friend, are the bones Friend Mary, here planted, Under this myrtle
Of good Michael O’'Dwyer; Is lost to the Nation; Is Abraham Kohn;
Who would rescue one felled Wet wash on a wire H? shorted the juice
By a live trolley wire. With a poor insulation. Twixt the light and the phone.
—SAvurLus RICHMAN, —JoHN CALDER SCOBEY. —F. W. McKENNEY.

effeét have been %o, the Garve!
fl of | ment’s aitorneys in New York.

not |

- PONERTOLERS
© ELECTROCUTED -

t
| VALLEJO, Sept. 3.—Coming into | of all
ke, | contact with a 60,000 volt cable lead. | jorg
" Ap-| two men were electrocuted while | feet

fiiores | working at the North Power sta- | 5<%
e up | tion cable crossing on the Vallejo | come

&0~ | gide of Carquinez Strait today. floort
e 5
~Bre.| The dead: e
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p and | J, G. VICKERY, laborer, of Crockett. | for ful
ance | ANGELO SANCHEZ, laborer, of | 2%

I'rl Oakland, soon b
an butldin,
e ‘The men were removing a water [ TRatoy

sular pipe from the atation when the mc- | wha
tter- | cident happened. As they raised the |auppilc
it metal ' pipe from the ground it |of non
abity| touched the big cable lead. They |lifted.
nds  teceived the full force of the elec- tlon: ¢
ut 4 tric charge.: 9
ratly Attracted by the flash, the oper- Then
cer- | ators of the plent immediately | upon
Te % turned off the current in the plant | leniun
rthe Aand hastened to the ald of the two )th~
o an toen. lifted.
bar- Thelr grip on the pipe was broken | AtrucH
h & and they were rushed to the Vallejo -
A General Hospital, where Dr. R. M. |y.q0 |
| Leachman pronounced the men dead. !

'. Convicts 8end Testimonlal to Lipton

Here's the grave In this grave
Of Maggie dear; Lies poor old Jim;

A leaky iron, The juice of a trouble lamp
A stove quite near. Leaked through him.

. K. BUSSELL. —JoHN MATTINGLY.
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Measuring Distances by the Automobile

N the last century the
writer was a member of
an exploring party in the
Yellowstone country, where
the Yellowstone Park now is.
Everything was wild then;
there were no roads and we
slept either in tents or in the
open. A rough attempt at
topographical work was car-
ried out, using the prismatic
compass for bearings, while
distance was measured by an
odometer. All along the route
of the party a two-wheeled
cart traveled, on one of whose
wheels a revolution counting
instrument was affixed, so
that the diameter of the wheel
being known, mileages could
be calculated from the read-
ings of the counter.
In modern times the auto-

mobile, furnished with what
is a revolution counter at-
tached to the front wheel,
does the same service for the
traveler, while an electric ap-
pliance operated simultane-
ously gives the miles per hour
at which the cars travel. The apparatus
used on the automobile is not very finely
graduated, and distances of less than one-
tenth of a mile cannot well be read, at
least with any degree of accuracy. It has
been found also, what one would hardly
suppose, that lost motion occasions con-
siderable inaccuracy, when a measurement
of distance is concerned.

In such operations as the laying out of
telegraph lines, where consecutive meas-
urement is to be made from one pole loca-
tion to the location of its neighbor, in the
surveys for underground street lighting
and for many such purposes, the distance
needs to be read in feet.

One standard distance for telegraph
poles is 176 feet, which gives 30 poles to
the mile. Sometimes they are placed
closer ; 150-foot spans represent almost ex-
actly 35 poles to the mile. It will be seen
that as the tenth of a mile is 528 feet, the
everyday speedometer on the automobile
instrument board would be quite futile for

turn. A counter is mounted on
the instrument board of the
car, which is operated by a
current from the storage bat-
tery, and on the front wheel
of the car there is an inter-
rupting device acting on two
stationary brushes like the
commutator on the brushes of
the two-pole motor. There are
two interruptors on the wheel,
so that each revolution gives
two counts on the dial, each
count representing a distance
of a little over four feet. If
we take the circumference of
the wheel exactly as stated,
then each count will represent
a distance of 4.19 feet. A four-
foot approximation is quite ac-
curate enough for the laying
out of pole lines, 42 counts on
the instrument gives the dis-
tance from pole to pole where
there are 30 poles to the mile.
As it is found that a count of

The instrument board of an automobile with indicator to give the readings
of special apparatus for measuring distances with great exactness.
sert shows the indicating instrument.

Counter
S § =
i
L i To Battery
\ i
Ground Dash
on Dash Receptacle

X Circuit Breaker
LGround Thru Wheal Bear‘lnqs

The circuit of the above measuring apparatus
showing its switches, wiring and grounds.

any such purpose as placing such poles.
An electrical apparatus does this with a
close approach to accuracy.

An automobile wheel carrying a 32 by
4-inch non-skid tire, properly inflated,
passes over a distance of 8.38 feet in each

forty gives the approximate
number of feet for the above
standard with sufficient accu-
racy for practical purposes, 36
counts give 150-foot spans, or 35 poles to
the mile in round numbers.

It was found that variations in the air
pressure in the tire do not introduce er-
rors large enough to be of any importance.
The wearing down of the tire also intro-
duces an error which is of little importance
and which increases with time, but the
coefficient of error can be found by run-
ning the car over a known distance, a
half mile for ordinary purposes, while
several miles can be covered for more
accurate work. A speed of 25 miles an
hour should not be exceeded.

Where distances are to be measured
with still greater accuracy, the interrupter
has been arranged for four contacts per
revolution, in which case each count rep-
resents approximately two feet. It will
be seen how greatly the reasonably good
accuracy of the speedometer is surpassed
by this electrical attachment, and it cer-
tainly is an interesting move in the diree-
tion of accuracy.

The in-

Automobile Light-Dimming Switch

HE switch shown in the illustration is
a very simple arrangement for dim-
ming the headlights of an automobile
without the employment of any special re-

Bottom View

Top Yiew

Front and rear view of a switch by which the
headlights of a car may be dimmed or made to
operate at full brightness.

sistance. The idea of dimming the head-
lights of an automobile is to prevent the
glare from impeding the vision of the
driver of a car approaching in the opposite
direction.

The general idea is for full illumination
to have the two Leadlights receive the full
voltage of the battery, and for the tail-
lights also to receive it; in other words,
they are connected independently, in a
general sense in parallel with each other.

To reduce the light the tail-light is
thrown into series with the headlights
This cuts down the voltage and reduces
the illumination to one-half or less of the
normal intensity. In one position the
current of the battery divides at the

switch, part going to the tail-lights and
part to the headlights, so that each re-
ceives the full voltage. In the other posi-
tion of the switch the headlights are
brought into series with the tail-lights
to produce the dimminy effect.

Dimming Switch

Tail Light
Magneto Post

Connections for using the dimming switch of the
other illustration, putting the headlights in series
with the tail light or independent thereof.
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Measuring Maximum Values of Voltage

ing current work it is the effective

value which is measured and used.
However there is at least one particular
class of measurements in which it is the
maximum value of the voltage wave
which is important, and that is in meas-
urements of dielectric strength and insu-
latfon tests. What is usually measured in
these tests is the voltage at which the
insulation is pierced or otherwise breaks

IN measurements of voltage in alternat-

L

Paii

By L. R. Felder

a tungsten filament, the other a cold tung-
sten or molybdenum plate. The tungsten
filament may be heated to incandescence
by current through it, supplied by a
source of low voltage. This incandescent
filament emits negative electrons, whose
flow is controlled by the voltage on the
plate. Let us consider for a moment
Fig. 1 which shows a Kenetron K whose
filament is lit by means of a battery (B).
(R) is a rheostat to control the value of
the lighting current. If a positive poten-
tial is applied to the plate the negative
electron emitted by the filament will be
attracted to the plate. If a negative po-
tential is applied to the plate of the Kene-
tron the negative electrons emitted by the
filament are repelled by the plate, and
thus there is no current flow, and the cir-
cuit is open. In other words, the Kene-
tron permits current to flow through it
only in one direction when the plate is
positive, but not in the other. This is the
principle on which the direct measure-

1. Another interesting application of the kene-
tron to determine the peak of an alternating cur-
rent, as fully explained in the article.

down, and in alternating current work
this piercing or break-down voltage is the
maximum amplitude of the voltage wave.
The problem of measuring this peak
value of voltage is entirely different from
that of measuring the effective value, for
effective values can be measured directly
on the usual types of meters, but max-
imum voltage must be measured indi-
rectly by other means. It is possible, for
example, to measure the effective piercing
voltage by a meter, and then calculate the
maximum voltage from the usual relation-
ship between effective value and max-
imum value, namely,
Max. Voltage — 1.4 4 Effective Voltage.
However since this relationship applies
only to an alternating voltage having a
pure sine wave, it will be evident that its
use Is very limited since the voltage wave
may be very different from a pure sine
wave. Again, spark gaps have been used
to measure maximum voltages, but this
method involves errors and inaccuracies.
Thus when the spark gap discharges, the
arc over the gap may produce stresses in
the insulator under test besides the
stresses produced by the high voltage,
which is being measured, thus making
the test unfair and the results inaccurate.
Then again the voltage at which the gap
arcs over depends upon such conditions as
afr circulation around the gap, nature and
condition of the sparking surfaces, etc.,
all of which make any measurement un-
reliable. Similarly when the other usual
methods are employed there are other
disadvantages and errors involved which
ruin the accuracy of the measurement.

With the development of Electrobp Tubes
there have taken place improvements and
changes in the methods of electrical sci-
ence, and one of these has been the de-
velopment of an outfit for the accurate
measurement of the maximum amplitude
of an alternating voltage wave, regard-
less of the shape of the wave. This appa-
ratus has been developed by the General
Electric Company and utilizes a member
of the Vacuum Tube family, namely, the
Kenetron, thus adding another useful
function to the large number of uses to
which these tubes can be put.

The Kenetron is a highly evacuated
glass tube containing two electrodes, one

Interesting Articles Appearing
in the January, 1923, Issue
of “Radio News”

Dr. Lee de Forest Speaks. An in-
terview with the inventor. By
H. W, Secor.

Static Is Greatest Obstacle in Ra-
dio. An interview with Dr. L. W,
Austin, Head of the Naval Ra-
dio Research Laboratory. By S.
R. Winters.

Mr. Murchison’s Radio Party. By
Ellis Parker Butler.

Use of High Power Vacuum Tubes.
By Dr. Irving Langmuir.

Radio Headsets. By Jesse Marsten.

How Market Reports Are Made.
By J. Farrell.

The New Schmidt High Frequency
Alternator. The Rival of the
Vacuum Tube. By Dr. K. Wirtz.

A Radio Controlled Clock. By Lu-
cien Fournier.

The Electro-Static Loudspeaker.

The Marconi Radio Bell. By Mau-
rice E. Pelgrims.
Loy
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2. A kenetron condenser used to show the peak
of the voltage of a non-sine alternating current.

tnent of maximum values of A.C. voltage
waves depends.

This apparatus for the measurement of
peak values consists of the elements
shown in Fig. 2. (K) is the Kenetron,
(B) the filament battery, (R) the fila-
ment resistance, (C) the high voltage con-
denser made of glass, and (V) is an
electrostatic voltmeter. The operation of
this outfit, based on the ahove mentioned
principle, is as follows: The alternating
voltage whose maximum value is to be
measured is applied at the terminals

B

D E

3. An alternating current curve, but not a sine
curve, to which the factor 1.4 does not apply.

(TT) of the apparatus. Let us consider
the first cycle of the alternating voltage
as in Fig. 3. During the first quarter of
a cycle (AB) of Fig. 3 there is a grad-
ually Increasing flow of current into the
condenser, for the electron flow from fila-
ment into the plate increases as the volt-
age rises from (A) to (B). This current
flows into the condenser (C) in the direc-
tion shown by the wave, and charges the
condenser to the voltage of the applied
source at every instant up to (B). When
point (B) is reached, the voltage is at its
maximum, hence the current through the
condenser {s also at its maximum, and the
condenser {s therefore charged to the
maximum value of the voltage wave. This
maximum value i8 registered by the elec-
trostatic voltmeter across the condenser
(C). Now when a condenser is charged
by a direct current to 2 maximum voltage
it retains this charge unless the condenser
charge leaks off somewhere, depending on
the insulation of the condenser.

Now the condenser (C) was charged by
a direct current, since the direction of
current flow between points (A) and (B)
is the same at all times. Also the con-
denser has no means of discharging after
point (B) is reached. For between points
(B) and (D) there is still direct current
flowing into the condenser in the same
direction as before, and between points
(D) and (E) of the voltage wave there
can be no flow of current at all, for as we
saw above the Kenetron will not permit
any current to flow through it when the
plate 13 at a negative potential, as it is
between (D) and (E). Thus when the
condenser (C) is charged to its max-
fmum value by the positive half of the
voltage wave it retains this charge, since
it cannot discharge through the Kene-
tron. Thus the maximum value of voltage
is constantly registered on the electro-
static voltmeter (V). Should there, for
any reason, be a rise in voltage above
(B) in Fig. 3 (due to a surge, for exam-
ple), there will be a corresponding in-
crease in the electron flow, the current
into the condenser (C) will rise, and the
increased charge will be registered on the
voltmeter (V) as an increase in voltage.
Thus we see that this device affords a
ready means of measuring accurately and
directly the maximum values of A.C.
voltages.
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HIS department is conducted for the benefit of everyone interested in electricity in all its phases. We are glad to answer questions for the benefit of all,
but necessarily can only publish such matter as interests the majority of readers.
1. Not more than three questions can be answered for each correspondent.

2. Write on only one side of the paper; all matter should be typewritten, or else written in ink. No attention can be paid to penciled letters.
3. Sketches, diagrams, etc., must always be on separate sheets.
4. This department does not answer questions by mail free of charge. The editor will, however, be glad to answer special questions at the rate of

25 cents for each.
will be informed as to such charge.

Kindly oblige is by making your letter as short as possible.

Motor Design

—3pace for
armature

= e .
* Core: for field winding

A
Current supply

An interesting construction of a motor with
two armatures and a single field coil, suggested
by one of our readers.

(215)—Sam Elder, of Alto Lomo, Calif,,
asks:

Q. 1.—Will the motor as shown in dia-
gram work and will it give a great amount
of power?

A.1—A motor such as you describe
would work, but the arrangement will not
have more power than a motor with a
single armature and field equal in size to
the one designed here but arranged ac-
cording to the regular styles. We believe
that there will be a depreciation of the
power value in your arrangement.

Q. 2.—How would such a motor be con-
nected up?

A, 2—The motor could be so arranged
that both armatures are in shunt with the
center field.

Electro-Dynamics

(216)—Albert A. Rall, Independence,
Missouri, asks:

Q. 1—Kindly check diagram No. 1 and
see if this arrangement will close an ex-
ternal circuit by means of ultra-violet
rays so that I will be able to get a read-
ing on a galvanometer. I do not wish to
use an electrometer in place of galvanom-
eter. Give me as much information on an
arrangement of this as possible.

A.1—Your diagram will work if slight
changes are made; no ultra-violet beam
need be employed. Instead of the gal-
vanometer, however, you could employ a
very sensitive milliameter. In circuit 1,
a high voltage battery is not absolutely
necessary.

Q.2.—Kindly give me information on
the construction of a photo-electric cell
so that I will be able to receive a reading
on galvanometer as shown in diagram
No. 2. I want to indicate that it is in
proportion to the amount of light illumi-
nating it, and in no way producing a cur-
rent due to the heating effect of the rays.
This cell also when placed in darkness is
to show no current if possible,

A.2—You will find many interesting
articles on photo-electric cells in recent

On questions entailing research work, intricate calculations, patent research work, etc., a special charge will be made. Correspondents

issues of PracticAL ELEcTRICS. Ordinary
photo-electric cells do not produce cur-
rent, and it will be necessary to connect
batteries into the circuit. Special types
made of copper plates placed in dilute
sulphuric acid generate current, however.

At no time is the current absolutely nil
when the photo-electric cell is placed in
a dark area. Nevertheless, in most photo-
electric cells, the current passed through
them is proportional to the amount of
light falling upon the cells. This propor-
tion does not vary directly, but has a dif-
ferent characteristic for each individual
cell, At a certain point, the photo-electric
cell refuses to operate at any higher con-
ductivity. Consequently, an extra amount
of light imposed upon the cell will have
no further effect on sensitive galvanom-
eter readings.

In your first circuit, it will be merely
necessary to tune the wave length of the
transmitting station, so that it corre-
sponds with that of the receiving station.
A micrometer gep placed in the receiving
circuit, will, when the transmitting sta-
tion is operated, permit the passage of a
spark across this gap, which spark will
conduct the current of the battery.

In rhubidium photo-electric cells, the
voltage employed is from 350 to 600 volts.

<STorage Battery

M

/ \S_)wﬁrch

IInduction
06000 ). cail

e
—_—

lron ‘66“66 6 A
|Electrode

SparkN——T—=] gondenser
GoP |
j‘/e ,
Gap with
)| Micrometer
Galvanomete 4 Adjustment

High Voltage Battery
‘Low voltage may be employed)

A curious problem in electro-dynamics, using
ultra-violet rays produced between iron electrodes.
The above are diagrams 1 and 2 of the query.

Railway Crossing Signal

—

Insulation

=
LSRR =

Insulated fish plate

Illustration showing the principle of the opera-
tion of a railway crossing signal, using an insu-
lated section of rail to operate it.

(217)—William Campbell, of New Ken-
sington, Pa., wants to know:

Q.1.—What causes an electric bell to
ring when the train passes across a cer-
tain section of the track? I have been
looking for all kinds of contacts, but have
been unable to find any.

A.1.—The contact for ringing a bell at
a switcl., etec., is made directly through
the rails through the intermediary of the
axle of a car. The rails are insulated from
each other by fibre fish plates as per our
diagram, and current applied to one side
of this insulated rail section is carried
across to the other by means of the axle
of the car, as stated above. Sometimes the
relay is inserted into the circuit.

Magnetic Effects

(218)—Lee C. Loque, Vicksburg, Miss,
wants to know:

Q. 1.—What is the effect of passing a
magnetic flux at right angles through an
iron bar already magnetized?

A.1—If a bar of iron that completes
the magnetic path of a magnet is satur-
ated, any attempt to pass magnetism
throuch it at right angles to the same
would simply distort the magnetic lines
of force of the field; there would be no
cutting its effect in separate sets of lines.

Q.2—Would the strength of an electro-
magnet be increased if a permanent bar
magnet were inserted in the core?

A.2—No, an electro-magnet would not
increase its strength, if a permanent steel
magnet were put in the path of this mag-
netic circuit, provided that the electro-
magnet is properly designed, so as to bring
the core to its saturation point.

Q.3.—Can an iron bar be absolutely and
completely magnetically saturated?

A.3—No iron bar can be completely
saturated, the effect of the current get-
ting constantly less until an almost com-
plete saturation is reached. By greatly
increasing the number of turns around a
coil the flux of the magnet will be slightly
increased, but so small is this increase
at the end that the increased effect would
be scarcely noticeable,
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THIS IS THE DAY
FOR TRAINED

Teaching Men to be TRAINED
ELECTRICIANS has been My

Business For Over 20 Years.

DURING the past 20 years it has been my
great privilege to train thousands of men,
and fit them to enter the big paying field of

Practical Electricity—the “big

HERE IS MY PROPOSITION TO YOU

Come to my school at Milwaukee—it is the
biggest and most practically equipped elec-
trical school in the world—and let us make
you a Trained Electrical man through one of
the following courses: Course A—Under this
course men master an electrical trade in 6
short months, and are then ready to under-
take a real “man’s-size” job in the electrical
industry, and earn from $50 to $100 every
week.

The country is crying out for such trained
men. Why don’t you be ready to answer the
call? I’'m ready to help you!

Course B—This course prepares men to qual-
ify as COMMERCIAL ELECTRICAL
ENGINEERS, men able to step into such
positions as Superintendent of Maintenance,
Director of Construction, Radio Engineer,
Superintendent of Testing and Installation,
Electrical Equipment Salesman, etc. These
are positions which pay handsomely. I can
train you for any of these big-pay jobs—
QUICKLY.

Over $200,000 worth of modern equipment is here for students to
work with

OF OPPORTUNITY
ELECTRICIANS

money’ field.

Oscar Wer.wath, E. E.
President, School of Engineering,
of Milwaukee

The Commercial Electrical Engineer knows
the business as well as the practical end of
electricity.

Let’s get acquainted, you and 1.

The first step for you to take is to fill out and
mail the coupon below. State the branch of
work that interests you most, and write me
a personal letter, telling about yourself and
your ambitions. My reply will be personal
too. I will be intensely interested in all you
tell me.

This is the Electrical Age, and TODAY is
the day to enter the ranks.

DON'T PUT IT OFF. BE AN “UP-
AND-COMER”! T'll help you!

Address as follows: OSCAR WERWATH,
President, SCHOOL OF ENGINEERING
of Milwaukee, Dept. 14, 415 Marshall St.,

Milwaukee, Wis.
SCHDL of ENGINEERING

Department 14

415 Marshall St. Milwaukee, Wis.

School of Engineering of Milwaukee,
Dept. 14, 415 Marshall St., Milwaukee, Wis.
Please send me, without cost or obligation, full details about the
course I have indicated below.




132

DO YOUR OWN WIRING!
AND SAVE 50%

400 PAGES
ILLUSTRATED

Anyone can become an expert wireman
and secure a li by foll g the
simple rules given in Standard Wiring '’

The National Authority for 28 Years

All the necessary rules, tables and illustra-
tions necded for every kind of inside and
outside wiring and construction for both
direct and alternating currents, in accord-
ance with the Underwriters’ rules. The
most complete and accurate hook on wiring
Ppublished. Twenty-eighth Edition just out.

Leather Cover. Giit Edges. Pocket Size. 32,00
Sent on receipt of Price —

H. C. CUSHING, Jr.
10 WEST 40th STREET, NEW YORK

“ELECTRO - CONDITE”

STARTLES THE WORLD

Thousands of people are marveling
at the wonderful performance of the

**Electro-Condite’’ Converter. Clari-
fies. purifies. sterilizes, matures and
mellows most  kinds of beverages.
Makes hll’d water soft, etc. May
prevent poisoning.

Send 85.00 for device for 5 days”
trial money-back guarantee or ask
for circular.

Best  grade Proof
$1.00 each, prepaid

A-B-C LABORATORIES Inc.

Dept. E. 233 West 51st St., New York

Hydrometers,

“Electro-Condite”
CONVERTER
[

NEW SINGLE PHASE A. C. MOTORS

MARATHON EMERSON
¥ HP — H.P. 58.00
110 volt, 60 1 HP. 6200
eyol:d. 1725 1%H.P. 75.00
[ , som-

pY:u with 2 H.P. 8900

::‘x"d. plns Include Pulley
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Satisfaction guaranteed or money refunded
ted Catalog of Motors and Supplies FREE

THlustral
HYRE ELECTRIC CO., 613T So. Dearborn St., Clnuzo

FREE Draftmg Lesson

Not a penny to send for this Free Trial Lesson
which shows how easily vou can learn Drafting by
mail under Chicago “Tech’ experts. Prepare now
for paying positions. Draftsmen earn $60 to $150
weekly. Big jobs are waiting. Send today for the
Free Lesson, catalog, terms, ete.

CHICAGO TECHNICAL COLLEGE
186 Chicago “Tech” Bldg., CHICAGO

OLD MONEY WANTED

$2 to $500 EACH paid for hundreds of old or
d Coins. Keep all old money as you may have
ERY valuable coins. Send 10c for New IN’s
COIN VALUE BOOK, size 4x6. Get posted. We
ay CyASi{ Clarke Coin Co., Avenue 77, Le Roy,
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Closed Core Transformer

(219)—Marvin Leacroft, Hurleyville,
Ky., writes:

Q.1.—I would like the general outline
of a transformer in which the coils pass
through openings in the laminated core,
so that only the top and bottom of the
windings is expcsed.

A.1—In a recent issue we described
the construction of a very nice trans-
former on the lines you indicate, and we
reproduce here on a diminished scale its
layout. You w:ill see that by using a
sectional structtre the laminations sur-
round the coil, each lamination represent-

‘ing a three-pronged fork or comb-like

structure, which pushes into place within
the already wound coil. Rectangular
cross-pieces close the end and if the whole
is properly made, a very neat piece of
work can be proluced. Various taps can
be taken from intermediate portions of

[ the coil to give different results in the

1

way of stepping up or stepping down the
voltage, all of which you will find shown
in the diagram. We also refer you to the
original article.

SR 7 (-
e

,//

! w |

Layout and dimensions of a transformer with
closed core.

Step-Down Transformer

(220)—S. C. O'Dell, Cincinnati, Ohio,
asks:

Q. 1.—Please give data on a step-down
transformer to develop 18 volts, 9 am-
peres, at the secondary.

A.1l.—Here is the data which you have
requested. This is for a transformer
whose imput is 170 watts, and will deliver
18 volts, 9 amperes from the secondary.
The fron core is 1014 inches by 614 inches,
made in the form of a rectangle, whose
sides are 1 inch square in cross section.
This is wound with 680 turns of No. 15
double cotton-covered wire, about 5
pounds of this wire being used for the
primary. The secondary is wound with
1111 turns of No. 10 double cotton-covered
wire,

Lightning vs. Light

(221)—D. T. Root, of Farmdale, Ohio,
questions a certain article on electricity,
stating that lightning is not electricity.

Q. 1.—Please notify whether I am cor-

| rect or not.

A.1—Evidently you have mistaken the
meaning of the word lightning, and the
flash of light due to the same. When the

article stated that lightning was electric-
ity, the statement was absolutely correct.
Lightning is electricity and electronic dis-
turbances in the atmosphere are particu-
larly prevalent when a disruptive charge
occurs between two points. What you
probably intended to say is that the flash
of light and the sound as a result of
lightning, are not electricity.

Electric Window Display Novelties

(222)—Joseph F. Albion, Placenta, Col.,
inquires in reference to the above Subject
which has been interestingly treated in
our Elec-Tricks Department, as follows:

Q. 1.—Can you mention several window
display novelties?

A.1.—There are several very good elec-
tric window display novelties. One is the
magnetic ball. This ball is steel and is
placed upon a platter mounted upon four
legs, each leg being wound in to form a
magnet. A commutator turns on the cur-
rent in each leg intermittently and suc-
cessively causes the ball to roll around.

In the second device there is a track in
which are rolling various colored balls.
They are seemingly in a race with each
other, and a fan on either end causes them
to travel around the track at some speed. In
the third device, a stream of water is shot
up toward a pail which is inverted, and
it seems as though water is merely flowing
from the pail and the pail is suspended in
mid-air by radio or any other system you
may care to advertise. In a fourth de-
vice, the lamp is lit up ostensibly by radio
but in reality in the regular way, the
wires being cleverly concealed. Each of
these and many others have been de-
scribed in ElecTricks Department of
PrACTICAL ELECTRICS.

Noisy Mine Telephone

(223)—Ross A. Dano, of Herrin, III,
states:

Q.1.—I have installed a 1l-wire tele-
phone system in the mine where I am em-
ployed, using a single wire with a ground
wire at each instrument, connected the
same as in party lines, the ringing of one
instrument rings them all. There is no
central instrument and no one in charge
of any one of them. The system is a suc-
cess with one exception. When the elec-
tric locomotives which are used to haul
coal are on the same entry as the phone
line that one wishes to use, we find the
line becomes very noisy. Could you advise
me as to how this could be overcome with-
out much expense. The circuit used for
the above mentioned locomotives, pumps,
lights, etc., is 250 volts, building up to 275.
Locomotives are supplied with power from
overhead trolley wire, using the rails for
return.

A.1—There are several reasons why
your phones are noisy. One is a probable
ground ; second, the fact that you are set-
ting up cross currents in the wires. This
is an artificial electrical atmospheric dis-
turbance which even cripples telephone
service in the cities and on special lines.
It is overcome by enclosing the entire tele-
phone cables in a lead sheath, which
sheath is normally grounded along its en-
tire length. Third, the vibration set up by
the locomotive may affect the transmitter
to such an extent that the carbon gran-
ules are shaken around inside. This could
hardly be rectified unless an entire change
were made in the phone tronsmitter. It is
necessary that you suspen the transmit-
ter from rubber bands and inclose this
completely in fine mesh gauze in order to
cut out extraneous noises and undue vibra-
tions.
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No Limit to Salaries in Aviation

No other industry offers the wonderful chances for big money-making that the Airplane In-
dustry offers to ambitious men. Many more trained men will be needed to fill big paying jobs.
The airplane has come to stay—it will soon be a part of our everyday life. 'The men who get
in now are the ones that will cash in big. Look at the “big fellows” in the automobile game
today. They represent power and wealth because they got in early—you can do the same in
Aviation and you have an advantage because you can be trained before you start.

-~ Thousands of Airplane
= MechanicsWillBeNeeded

‘ \ A The airplane industry is going forward by leaps and bounds. Transportation—passen-
., ger carrying and mail carrying lines are being opened up everywhere. This means men
—men—men! Trained men only are wanted—men who know what’s what. Get

Deliveﬁngl;Nig;;?per «Extras”  ready now to make big money. The industry is calling for real red-blooded fellows—
y irplane

heed the call—now is the time to get started—while the industry is still in its infancy.

Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week :

Aeronautical Instructor Aeronautical Engineer Acronautical Contractor Airplane Repairman
Airplane Mechanician Airplane Inspector Airplane Salesman Airplane Assembler Airplane Builder

Keep right on with the work you are

Learn at Home doing now, A little o

your spare time is all
In Your Spare Time ;...

p Special Course _ZZ
is simplified for home instruction and is endorsed by airplane /
manufacturers, aeronautical experts, aviators and the lead- =
ing aero clubs. Any man who can read English can under- \&
stand it. The Lessons are self-explanatory and are made plain \
as day with ’lueprints, Diagrams, etc. Our Advisory Council
and Instructors are behind you all the time giving you every-
thing you must know. The entire field of Practical Aeronautics
and Science of Aviation is laid right before

your eyes. You are bound to succeed with ®
this training. This means for you a man'’s Mall

g ook - This

free book showing

just what is going OF AVIATION
ofOpportunities i, the Airplane Co“pon - %g:i:::‘A“.
= Chicago

' Industry. It also For
- F R E E [ ] show; Whi]t oth.e r Without obligation on my

ek it FREE /Zg0mmas
S this fascinating field and what you can do, too. book entitled “Opportunities in
It gives a list of some large manufacturers and B 0 OK the Airplane Industry” and your

e . imit, b
dealers in airplanes and some of the jobs that SPECIAL Limited offer
| are open to trained men. With the book we

will send you a special offer that you will be 3 Name

glad to know about. This special offer may be
withdrawn at any time without notice. Send
the coupon nowand take advantage of this offer. Address

American School of Aviation i .

City.

View in an A{mlme Factory Dept. 3661 3601 Michigan Ave., Chicago
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Two year course in eight months
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Dept. Two, World Technical Institute, Jersey City,
New Jersey.
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The Bolometer

| (224)—A. L. Heidemann, Milwaukee,
Wis., writes:

The following question arises with refer-
ence to the bolometer described in October
PracticaL ELECTRICS as to why the Wheat-
stone bridge connection is used:

Q.1.—Would it not be better to connect
the bolometer grating in direct circuit
with the galvanometer, so as to get the
full beneftit of the current? In the Wheat-
stone bridge only a small part of the cur-
rent affects the galvanometer.

A.1—We must recollect that the gal-
vanometer must show only the changes of
resistance of the infinitesimally thin plat-
inum, and thereby the changes in its tem-
perature. But a galvanometer will also
show changes due to variations in the
electromotive force of the battery, if
everything were connected in direct cir-
cuit as you suggest.

But as every source of current inev-
itably varies more or less, some arrange-
ment must be made to overcome a sep-
arate source of error, which would make
the instrument inaccurate as a measurer
of heat, and this source of error would
be the changes in the battery if direct
connected. The Wheatstone bridge con-
nection supplies precisely the means of
overcoming this error, as it is a propor-
tional affair in the case of the bridge,
and the changes in the source of current,
in the way of increase or decrease of
voltage or resistance in the battery, do
not affect it. What is said really is of
special interest as it shows how effectual
the Wheatstone bridge is for measure-
ment on account of this very proportional
relation of currents in its arms, and its
independence of fluctuations in the actu-
ating current.

Step-Down Transformer

(225)—Vernon J. Wyse, Archbold, Ohio,
asks:

Q. 1.—Please give data for a step-down
transformer with 2-volt steps for voltages
varying from 2 to 28 volts.

A.1.—You do not tell us what your pri-
mary current is to be. We would advise
that upon an iron core 1014 inches long,
614 inches wide, with sides one inch
square in cross section and assembled so
as to resemble a hollow rectangle, you
wind 660 turns of No. 15 B. & S. gauge
single cotton-covered wire on one of the
long sides. This is about five pounds of
wire, and will act as the primary of your
transformer. On the secondary wind three
turns of No. 11 B. & 8. gauge double
cotton-covered wire for each two volts de-
sired ; thus, 3 turns equal 2 volts; 6 turns
equal 4 volts; 9 turns equal 6 volts, etc.
The secondary when completed will have
42 turns of wire upon it.

Another Transformer

(226)—V. O. York, Millington, Mich,,
SAYS :

I desire to construct a transformer to
cut down 220 volts to 110, to operate an
electric iron.

Q. 1.—Can you give me data?

A.1.—We advise that you construct a
transformer in the following manner:

Upon an iron open rectangular core 11
inches long, 614 inches wide, with sides
one inch square in cross section, wind 660
turns of No. 15 cotton-covered wire for
the primary. This core is made out of
laminated iron and the wire is wound in

six layers. The weight of the iron is about -

11% pounds, and 5 pounds of double

cotton-covered wire are needed. TFor the

secondary wind 330 turns of No. 12 double
| cotton-covered wire.

Rectifying Troubles

(227)—R. Badgerow, Holland, Mich.,
writes:

I have built a rectifier as described in
PracticaL ELEcTRIcs from which I can
draw 30 amperes, but the fuses blow and
the liquid boils over. The device does not
seem to rectify.

Q. 1.—Will you tell me what is wrong.

A.1.—We see no reason why the recti-
fiers will not operate. We have never had
any difficulty with the same. There is no
reason whatever why the fuses should
blow. We would suggest that you secure
four aluminum and four lead plates, size
41 inches by 6 inches; place these in
jars and connect them as shown in the
accompanying diagram. The lamp-bank
in the circuit is made of five lamps. These
rectifiers heat up, of course, and little can
be done to diminish their heating. For
the electrolyte we would suggest a satur-
ated solution of baking soda or ammonium
phosphate. The space between the lead
and the aluminum plate is from 1% inch
to 1 inch, and if relatively large jars are
used to house these plates, the heat is
diminished to a great extent. lLarge jars
are not very cheap, and consequently are
seldom used.

We fail to see how it is possible to
obtain 30 amperes from a rectifier when

~~=-=- AGLINE --~--=---1

« LAMP BANK

A+ ALUMINUM
L LEAD

A chemical rectifier, its distribution and con-
nections.

a bank of only five lamps is in series with
the same. The maximum current which
can be drawn from a rectifier when prop-
erly hooked up is the amount flowing
through the lamps, and if you use five
l-ampere lamps in the circuit you cannot
possibly draw any more than four and
one-half to five amperes from the rectifier.

Mechanical Rectifiers

(228) —J. ¥. Campbell, Roslindale,
Mass., asks:

Q.1—Please tell me how to build a
mechanical rectifier.

A. 1.—By mechanical rectifier, we pre-
sume that you mean a vibrating rectifier.
A very good one was described on page
228 of the Muarch-April issue of PRACTICAL
ELECTRICS.

Transformer Ratios

(220y—J. E. Cornier, New
Mass., asks:

Q.1—1Is the voltage exactly inversely
proportional to the amperage in step-down
transformers?

A.1.—Theoretically the transformer
transforms the voltage in inverse propor-
tion to the amperage. and vice versa.
Consequently, a 550-volt transformer with
40 amperes on the primary side, should
deliver 200 amperes at 110 volts at the
secondary side. The losses in ordinary
transformers are about 6 per cent, so in
reality the transformer will develop about
188 amperes on the secondary side.

Bedford,
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“*Rasco Has (t”’

Partial List of Goods Listed In
“Rasco” Catalog
NO. 8 = —

Detectors
Navy Knobs
Switch Handles
Pointers
Lock Nuts
Cord Tips
Copper Ribbon
Switches
Crystal Cups
Sliders
Litz Wire
Rotors
Panel Scales
Switch Levers
Condenser Plates
Carbon_Balis
Audio-Frequency
Transformers
Bakelon Panels
Name Plates
Crystals
Bornite
Silicon
Radiocite
Condensers
Ground Clamps
Plugs
Contact Arms
Aerial Connectors
Bus Bar Wire
Enameled Wire
Transformer Coils
Copper Strip
Flexible Cord
Knobs
Panel Knobs
Key Knobs
Binding Posts
Lock Posts
Machine Screws
Switch Stops
Telegraph Key Knobs
Hard Rubber
Binding Posts
Nickel-plated Switch
Points
Zinc Spark Gap Ends
Panel Switches
Mounted Crystals
Tin Foil
Rheostat Windings
Spring Clips
Antenna Connectors
Lock Fork
Spacing Washers
Carbon Grains
Blow Torches
Minerals
Copper Pyrites
Iron Pyrites .
Soft Metal (Hugonium)
Threaded Brass Rod
Cord Tip Jacks
Vacuum Tube Sockets
Mica Diaphragms
Radio Cement
Choke Coils
Magnet Wire
Brass Rod
Grid Leak Condensers
Phone Cords
Metal Dials
Universal Panel Bearing
Handles
Switch Knobs .
Potentiometer Windings
Binding Post Name Plates
Spaghetti-Insulating Tubing
Radio Frequency Transformers
Instrument Posts Galena

ILLUSTRATION FULL SIZE

Hexagon Nuts Zincite

Spring Binding Posts Mineral Sets

Switch Studs Brass Washers

Cap Nuts Copper Braid

Brass Lugs Jacks

Copper Lugs Rheostat Windings
Dials Vacuum Tube. Fuses
Lubricated Switches Lock Washers

300 (l{ustrations

This catalog contains over three hun-

dred illustrations. On account of its
ﬁ‘i;‘:l SwitchLevess s very great cost, it can not be dis-
Vario-Coupler Rotor Silk Wire tributed free of charge.

Battery Switches Honeycomb Cails
Mailed only on receipt

Switch Blades Phone Condensers
Selenium Separable Cord Tips

Diaphragms Composition Dials o .
Carbon Buttons Plugs of 15c.instamps or coin
Transformer Stampings Aerial Insulators

Solderall Phones

This business was originated with tae
sole purpose to cater to the amateur

who has small orders. ALL OF OUR E

ORDERSH?REdSMAL'I'T and th.l:e“ ylv’hy : DEALERS

your sm order will never side- .
Get Our Special

tracked by us. A trial order will make
you a life customer. “‘We can only stick I’ropo:iﬁon
ALL GOODS PREPAID - s

98S PARK PLACE, NEW YORK CITY  srootion ¥ 5 Btbridee.

e
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“Build Your Own!”’

'HE Radio Specialty Company, “RASCO"

for short, is probably the most unique
radlq parts supply house in the United
%tates, if notk in the wor}d today. This
ompany makes a specialty of SMALL
ORDERS. No order can be too small to get
immediate and prompt attention, for the
sun;;}e reason that most of our orders are
small,
The reputation of this Company was built
so]e!y on service. Ask any of your ac-
quaintaneces what they think of “RASCO"
goods, “RASCO” service, *“RASCO"
{)rotr.nptngs?! Tgtl)usands of unsolicited
estimonials on file prove that w 9
the public best! . ¢ we serve
Many houses claim that their orders are
shipped within twenty-four hours. A
vear’s record in our Order Department
actually shows that over 99¢, of our
orders leave within twelve hours after
receipt. We invite you to try “RASCO”
service on a b0c order. MAKE
PROVE WHAT WE SAY. s
Sixty-eight per cent of all of our cus-
tomers come back for more goods after
they have tried our service once. The
reason is very simple, as we specialize
in very small orders. We could not
stay in business if we had to look for
“RASCO™ " SERVICE 18
. » 1 w
COUNTS! HAT

““Rasco”” Catalog No. 8

The new “RASCO" catalog, No. 8,
will prove a revelation to the man
who '‘builds his own.” In this catalog
are listed more parts and more items
t[mn you have previously thought pos-
sible to obtain.

The new “RASCO" catalog contains
over 500 different radio items, and
has been greatly enlarged over the
preceding one. IT NOW CON.

TAINS 64 PAGES. INSTEAD OF 40.

Price Reductions

Many items have been reduced to
give our customers the benefit of the
lower prices that enlarged produe-
tion makes possible,

Factories in Brookiyn,
N. Y., a%jdﬁlkridze.

These two factories, where our
screw machine work, our stamp-
ing and our composition work is
turned out, make it possible for
us to offer the very lowest prices
in the country.

¢5 Vacuum Tube
Hook-Ups!

These hook-ups of ALL important
vacuum tube connections are given
in clear diagrams with complete
explanations. This is the one and
only catalog containing such a
wealth of information on all
Vacuum Tube sets, giving all
the correct values of all the ele-
ments, so that any amateur can
readily hook up a set with the,
instructions furnished.
All Armstrong Circuits: These important circuits
are explained clearly, all values having been given,
leaving out nothing that could puzzle you.
Just to name a few of the Vacuum Tube circuits:
"he V.T. as a detector and one-step amplifier;
regenerative circuit; DeForest ultraudion; V.T.
to receive undamped and spark signals; Armstrong
circuits; one-step radio frequency amplifier and
detector ; three stage audio-frequency amplifier;
short wave regenerative circuits; V.T, radio tele-
phone; 4-stage radio frequency amplifiers; radio
and audio frequency amplifier, inductively coupled
amplifier; Armstrong superautodyne; radio fre-
quency amplifier and crystal detector ; combination
V.T. detector one stage amplifier; two stage radio
frequency amplifier and detector with feedback
coupling  (regenerative) ; regenerative receiver,
using single spider web coil; Armstrong super-regenerative
circuit; two stage radlo frequency amplifier coupled to a
two-cireuit tuner, using two-slide tuner regenerative re-
civer: two stage audio-frequency amplifier, using crystal
or V.T.; one stage radbo frequency detector, two stages
wilo-frequency with feed-back coupling to flrst tube;
power amplifier with loud speaker: regenerative receiver
| one stage amplifier for DX work; one stage radio fre-
queney  detector with feed-back coupling; very scnsitive
sircutt with two stages of radio frequency and regenerative
: one to ten mile radiophone transmitter: three
«tages radio frequency, two stages audio-frequency loop
ption: crvstal detector with rectification; one tube
super-regenerative receiver: short regenerative re-
celver with two variocouplers, capacity-coupled tuner; trap
cireuit to eliminate interference: selective clrcuit to
eliminate interference.

If you were to buy a book containing all of these
75 Hook-ups you would have to spend from $3.00
to $7.00 to secure the same information.
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Why Good Dancers
Are Popular 22

\ ERYONEadmiresand wauts
to dance with the person who
knows the latest steps. There is no (K]
need of beiug a wall-flower! By my
remarkable new easy method, any-
one cun learn the newest dances at
home in a few hours. Much less
expensive than from a personal
teacher. No musicor partner need-
ed. Sosimpleeven a child can
learn quickly. 60000 hawve lcarned
dancing by mail, Your oWl BuC-
cens Is gunranteed.

To prove 1 can quickly and easily
make you an accomplished dancer,
1 will send ;ou FREE, in plain cover,
a lesson in Fox Trot, Recret of Lead-
ing and How to Gain Confidence.
For mailing of free lessons, send 10
cents, Learn in private-—surprise
your friends. Actnowandbea uood daucer soor

ARTHUR MURRAY, Studio 557, 801 Madison Ave., .Y,

——ulp

ULL of Thrlll!n%'l‘me Stories of crime mysteries
solved through Finger Print Evidence by some of

America’s greatest Finger Print Experts. Grip-
&:z illn-tntions Greatest book ever published on
subject. Bend for your FREE copy today.

Big Money to Experts!

¥ 1 the Fi: Print Profession easfly at home {
J R D P e el e

book the wendnrlnl ‘opportunity lwdun‘ you. ‘
Bi S ial offeraponnow Write at once.
e O me T

UNTVERS ITY OF APPLIED SCIENCE
Dept. 1571 1920 Sunnyside Ave. Chicago, IlL

6 Fuses in One
Plug 25¢

**Turn To The Right— "
Back Comes Your Light
® ] Approved by Underwri-
ters Laboratories. New
Fuse Brought in_ Place
by = Turning _Button.
hnds Fuse Troubles Due
to Use of Washers,

Ironers, etc., as a new
Fuse is_ Always ready.
Every Home is_a Live
Prospect ; also Factories
and Others. Very Prof-
llaliyle Sltlem for Spe-
cialty Salesmen.
o150t fea g MOSS-SCHURY MFe.CO.,Inc.
proposition to distrib- 443 E. Woodbridge St
utors. Detroit, Mich.

vace MONEY
=1

Anyone with the ald of FLECTRICAL
KINKS ean do their own wiring and
repalring of bells, eleeirie lighting,
garages, irons, yaesinm eleaners, wash-
Ing machines, ete., everyihing for the
MOME, $1.00 an hour easily made in
spare time working for others. ONLY
$1,00 postpaid or €. 0. D, 181 puges,
75 Hiustrations, Natisfaction guaran-
teed, SPECIAL OFFER. Ask how yom
ean grt this book FREE.

HOME BOOK CO 38880 Amde Bldg., Cleveland, Chio

‘“‘Comin’ in great!”
Tune up a SIGNAL Radio
Set, and that's what you'll say.
SIGNAL'S been mn{mg wire-

lese apparatus over thmy years—
that’s why. Send for catalog.

Signal Electric Mfg. Co.
1923 Broadway, Menominee, Mich,

" ULTRA-LENS MICROSCOPES

Give enormous magnification’at low cost,’ Made
possible by & new system of lens construction on
vhnch patents are pending. Powers from 2
to 260,000 times surface ares (50 to di
eters) lre-nllnble Eapecially suited for stu-
dents, menters or anyone scientifically
% ill duplicate work of instruments of
8 dozen times their cost. Complete outfits at
.00 and $5.00 according to number of
objectives furnished. Shinped EOICPCM and guar.
anteed. Interesting senton request.

At your dealcu or by mall direct
The Speciaity Mfg. Co. Reg., Miiton, Pa.

Practical Information all sax mattors
Send 10c today, stamps c
eoln for.remarkable Illustratad |
catalog. Nothing eise like it

B O O K S inthis country.

Dept. 185, Counsel Service, 257 W, 71st St., New York
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Time Saved by Household
Electricity

By MARY GwYNNE HowgkLL

HE value of electrical household

appliances as time-savers as well as

labor-savers should not be under-
estimated, since “spare time” is to the
overworked housewife a rare and precious
thing.

Where it can be proved to her that me-
chanical helps .will not only do better
work, but that they will do it in less
time than she could do it by hand, the
housewife is likely to be much impressed.

That electrical appliances accomplish
the work quickly as well as efficiently can
be proved from the following time studies
made on consecutive days under identical
conditions :

TiMeE StUpY I.—Washing Up
By hand—Thirty crocks and table silver

Min.
Collecting and scraping............ 6
Washing and drying the silver..... 5
Washing and rinsing crockery...... 8
Drying ...... ©00000000000000000000 6
Total time....................... 25

By means of an electric washing-up ma-
chine, properly connected with
the plumbing

Min
Collecting and scraping............ 6
Washing and rinsing crockery and
silver ... .. ... . i, 7
Total time....................... 13

The crocks drain in the machine baskets
and do not need hand-work.
Time saved per operation, 12 min.
Time saved per day, 36 min.
Time saved per week, 4 hrs. 12 min.

TiMe Stupy I1.—-Cleaning Carpets
By hand—71c0 carpets and two rugs
Min.
Sprinkling floor surfaces with damp
tea leaves ............ .00, 2%

| Sweeping carpets with a stiff broom 17

Gathering up dust with brush and
pan ............................ 414

Total time ...................... 30
With Electric Suction Cleaner
Min
Cleaning carpets .................. 15
Cleaning rugs ..................... 6
Total time ..................... 21

Time saved per operation, 9 min.

Time saved per week (3 times) 27 min.
N.B.—The more carpets and rugs there

are to be cleaned in a house, the greater

the proportion of time which can be saved

by using a suction cleaner.

TiME Stuny II1.—Washing Clothes
By hand—Bed and body linen for family

of five
Min
Preparing tubs, ete................ 6
Washing white clothes......... 1hr. 8
Rinsing same ..................... 22
Washing woolens ................. 20
Rinsing same ..................... 17
Washing “colored” items........... 33
Rinsing same ..................... 15
Rinsing and bluing “whites” after
boiling ........oiiiiiiiiiiia, 30
Wringing or mangling............. 15
Total time ................ 3 hrs. 46
With an Electric Weshing Machine
in.
Preparing machine ................ 5
Washing “whites” ........ 36000000 15
Wringing by machine.............. 5

Min.

Washing flannels ................. 15
Wringing ................. 90000000 5
Washing “colors,” etc....... 860000 . 15
Wringing ...........ciiiiiiiiiiin. 5
Rinsing ‘“whites” in machine...... . 5
Bluing “whites” in tub......... ce.. 10
Rinsing “colors” in machine........ 5
Rinsing flannels .................. 5
Wringing ......... .. o il 11

Total time ....... (AR 8 1 S 3 §

Time saved per wash day, 2 hours 5 min.
Time saved per year, 108 hours 20 min.

With the smaller devices, such as a
toaster, utility motor, etc,, the whole of
the time that would be expended on hand-
work in making toast, beating eggs,
whipping cream, polishing silver, ete., is
saved, since the worker is able to pro-
ceed with other work while the machine
is operating. This applies to some extent
to the use of an electric washing ma-
chine, which does not need attention dur-
ing a 15-minute wash.—London FElectri-
cian,

Sun’s Electrified Dust

ROFESSOR S. A. FLEMING gave
P the fifth Henry Trueman Wood
lecture before the Royal Soclety of
Arts in London recently. “The Coming
of Age of lLong-distance Wireless and
Some of Its Scientific Problems.”

It has been proved, said Dr. Fleming,
during the last 20 years that the received
signals at distances of 6000 to 12,000 miles
were many thousands, or even millions, of
times stronger than could be accounted for
by pure diffraction or bending of the
waves around the earth. It was generally
agreed that long-distance wireless teleg-
raphy only took place in consequence of
the existence of an electrical conducting
layer in the earth’s atmosphere. This was
present at a height probably, of 100 to 200
kilometers, and was thought to be due to
electrified dust which came from the sun.
The outstanding problem of long distance
wireless telegraphy and telephony was the
neutralization of the effect of vagrant
waves on the receiving apparatus.

The
Homcharger
charges your AUTO or
RADIO BATTERY for a
nickel. Price $18.60.

Send for Free Bulletin.
The Automatic Electrical
Devices Co.

W, 155 West Third St.
Cincinnati - Ohio

Earn $10.00 a Day

Selling a household necessity, one to a dozen
in each home; big seller, good repeater. Write
for Free sample and particulars to

“STICK-ON” COMPANY
16-22 HUDSON STREET, NEW YORK

Agents

ARGE MANUFACTURER OF
SHIRTS wants Agents to sell
complete line of shirts direct to
wearer. Exclusive patterns. Big
values. No capital or experience
requlred. Write for free samples.
MADISON SHIRT MILLS
507 Broadway, New York, N. Y.

EARN A GOOD INCOME

IN YOUR SPARE TIME
Write for FREE details of our speeial
money-making plan, which places you in
business for yourself.
ADSIGN ELECTRICS
247 West 47th St., New York
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A Chemistry Laboratory for $7.00

Think of it, fellows! Here is a real chemistry outfit with regular f@--- roommy -0 ™M
chemical apparatus that performs those fascinating, actual chemical § Instruction Book 1
experiments. CHEMISTRY .

This outfit is not a toy, put up merely to amuse, but a practical iCH‘E‘M‘l’S‘AL'

EXPERIMENTER

laboratory set, with all the chemicals, apparata and reagents neces-
sary to perform real work and to teach the beginner all the secrets
of inorganic chemistry. With this outfit we give free a book con-
taining a Treatise in Elementary Chemistry, useful data and recipes,
and 100 instructive amusing experiments.

THEE 1.C0_LABORATORY OUTFIT

DESCRIPTION OF THE OUTFIT

The outfit consists of forty-four (44) chemi- are: Division of Matter: This is a Treatise on

cals all C. P. (chemical pure) put up in ap- Elementary Chemistry, and deals with the theory
Dropriate wooden boxes, glass bottles and her- of the Elements, Molecules and Atoms, etc.
metically closed jars. The acids are put up in <

glass bottles, with ground-in glass stoppers,

and there is a sufficient quantity of chemicals 100 EXPERIMENTS
supplied (mostly one to two ounces) enough to

make dozens of experiments with each. How to make chemical tricks; how to make
invisible and magic inks; how to test flour;
how to test soil; how to make chlorine gas and
smoke (German War Gas); how to bleach cloth

The apparata furnished are all of the best
obtainable make and of standard laboratory

::tehmt]:i:h:l?teﬁ.t 17 pieces of apparata furnished ;4 flowers ; how to produce oxygen and hydro-

i - . gen; how to make chemical colors; how to test

The instruction book is a real Chemistry acids and alkalies, and hundreds of interesting
Course for the Beginner. Some of the Contents hints and formulas.

Every Fellow Wants

A TREATISE ON ELEMENTARY the
ELECTRIQITY °

a0

100 Electrical Experiments >

=l BOY'S
j%3 |  ELECTRIC
=  TOYS

The Boy’s Electric Toy contains: Enough material to make and complete over

/ wenty-five different electrical apparatus without any other tools except a screw-
4 driver furnished with the outfit. Student’s chromic plunge battery, compass-
galvanometer, solenoid, telephone receiver, electric lamp. Enough various parts,
wire, etc., are furnished to make the following apparatus:

Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric ham-
mer, galvanometer, voltmeter, hook for telephone receiver, condenser, sensitive
microphone, short distance wireless telephone, test storage battery, shocking eoil,
complete telegraph set, electric riveting machine, electric buzzer, dancing fishes,
singing telerhones, mysterious dancing man, electric jumping jack, magnetic
geometric figures, rheostat erratic pendulum, electric butterfly, thermo electric
motor, visual telegraph, ete., etc.,

This does not by any means exhaust the list, but a great many more apparatus
can be built actually and effectually.

With the instruction book we furnish one hundred experiments that can be
made with this outfit, nearly all of these being illustrated with superb illustra-
tions. No other materials, goods or supplies are necessary to perform any of
the one hundred experiments or to make any of the 25 apparatus. Everything
o | can be constructed and accomplished by the means of this outfit, two hands
| i and a screwdriver.

Eucine Mo fon
/t‘ The outfit contains 114 separate pieces of material and 24 pieces of finished
FEl articles ready to use at once.
/ﬂ We guarantee satisfaction. . .
% i | The size over all the outfit is 14 x 9 x 28,. Shipping weight, 8 pounds. *“The
A Boy's Electric Toys’ outfit as described, $7.00. Immediate shipment.
SEND FOR YOUR SET TODAY
REMEMBER
JUST CLIP THE COUPON--DON'T SEND MONEY

ELECTRO IMPORTING CO., 233 Fulton St., New York City

| Barreny awe Evgermcliowr |

ELECTRO IMPORTING CO., ! l ELECTRO IMPORTING CO.,
233 Fuiton St., New York, I [ 233 Fulton St., New York. rHE BOT'S
Pl d me by express q
(l"l!le}gﬁlcmdLAﬁl(glb\%RYem;fsl don’t l [ EIfI.-]'CeTls&% ']’x:l)\'s.y I‘I-DI don’t like it I
like it I meed not accept it. If I want l [ need not accept it. If I want it I only
it I only pay $7.00 plus the few cents I [ pay $7.00 plus the few cents express
I

express charge. charge.

seesessssercssctatessnee tesscaanen I

E1.Co.NY. |

FENE
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Radio Fans, Amateurs and
Commercial Operators

34 Size “Safety
Phone
Pat, Apld. For Hook”

You need an INDISPENSABLE “SAFETY
PHONE HOOK?", for your phones and hand
microphones. Easily attached by anyone. in a
few minutes, to table, wall or panel.

ELIMINATES

Broken Receiver Caps,
Broken Microphone Mouth Pieces
Torn and Twisted Phone Cords,
Scratching of Table Tops.

NICKEL PLATED—RUBBER CUSHIONED
DURABLE—ATTRACTIVE-INEXPENSIVE

Sent post paid, with full directions, anywhere
in the UNITED STATES for 15¢ coin or
stamps.

B. O. BRISCOE
4507-11 North Clifton Ave.
Chicago, Ill.

A DAY AHEAD

of the headlines of tomorrow's
newspapers!
Don't be satisied with the \f
/

regular  broadcasted programs! |
Get the most out of radio! 74
Hundreds of radio enthusiasts /7
are doma it!

Equip your vacuum tube set with a

FINCH RADIO RELAY

and you will automatically receive and at the
same time have a permanent record of l" the im-
portant and intcresting news events

world, whether or not you know the cnd-
Send loday for booklet P101

'rmcn RADIO MFG.CO. 3
303 FIFTH AVE.NY.CITY =l
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Ideal Electric Kitchen

HERE is no doubt that the all-electric

kitchen will be the highest mark of ef-
ficiency in the labor-saving house of the
future.

Although conditions are not favorable
at the moment, yet there is always the
hope that “somehow” and “sometime”
electricity will be sufficiently cheap and
plentiful to be adopted as the universal
household servants for heating, cooking,
and driving appliances, as well as light-
ing. With such future popularity in view,
it may be as well to consider particulars
which are likely to find favor with the
housewife.

Looking at it from the point of view
of electricity taking the place of servants,
there are several things to be remem-
bered :

1. The ideal electrical equipment con-
sists not of a multiplicity of electrical
utensils, but of appliances capable of a
multiplicity of tasks.

The busy housewife is not much better
off for electrical appliances so numerous
and intricate in design that they take
more trouble to keep clean than the old-
fashioned pots and pans. Electric toast-
ers and grillers, coffee pots, immersion
heaters, and hot plates, are perfectly de-
lightful regarded singly, but a thorough
collection of them will entail quite a lot
of cleaning and polishing, and this “after-
math” is a point of considerable impor-
tance to the servantless housewife. On
the other hand, what a treasure beyond
price to such a woman is a general utility
motor, with its “magic” attachments ca-
pable of cleaning the silver and brass,
shredding the vegetables, chopping the
meat, beating the cakes and batters, and
such like tasks. These are time-taking
and energy-expending jobs, and an ap-
pliance that will accomplish them swiftly
and efliciently will find high favor in the
eves of the home worker.

2. Of all hated tasks possibly washing
up will take first place. Why? Because
it is “messy”; it takes up at least half
an hour of precious time three or four
times a day; it involves much muscle
and step motion; and—the biggest griev-
ance—it has no lasting results. It is not
a “worth-while” job and yet there is no
escape from it. There is, then, a real
need for electrical dish washers, and, pro-

VIKING RADIO PRODUCTS
Freshman Variable Grid Leak and Condenser Combined

It takes the place of a grid condenser,

SPECIALS!

Genuine 2-filament

Vario-Couplers

mounting, and a grid leak, and in addition
permits an adjustment of the correct
amount of resistance. Increases Signal
Strength; Lowers Filament Current; In-
creases Battery Life; Eliminates Hissing.
A necessary essential for every tube Re-
ceiving Set.

price $1.00 compLeTE
Viking

Audiotron Tubes. .$6.00
Adapters (for above) 1.50
Antenella Aerial

Plugs ............ 2.00
Micon tested Mica

Condensers, ac-

oording to capa-

city ........ 35¢ to T5¢

Here is the Viking Vario-Coupler that has
given so much satisfaction to “fans’’ mak-
ing their own sets. It is a well finished
article of excellent workmanship and de-
sign. Wave length range, 150 to 800
meters. It is so constructed as to be adapt-
able for use in the Short-Wave Regenera-
tive Receiver described in the Consolidated
Radio Call Book Co.’s Pattern No. 1

rrice $5.00 EACH

Dealers will find it worth their while to write for attractive
discounts on these articles and others we carry in stock

Viking Radio Company, 26P Cortlandt St., New York City

vided they are safe, eflicient and reason-
able in price, such appliances will be
hailed with delight in the servantless
kitchen.

3. Practically all the major household
machines should be considered as fixtures.
Washing machines, clothes driers, ironers,
ironing boards with their accessory elec-
tric irons, dish washers, etc., all require
convenient and adequate connections to
gas, electricity, water supply and drain-
age.

At the moment, perhaps, this need is
not very apparent, since such appliances
are in the experimental stage as far as
the housewife is concerned, but once the
all-electric kitchen becomes an everyday
affair instead of a novelty, it will be es-
sential to arrange the appliances logically,
install them permanently and utilize them
intelligently. DBy such means household
management will be placed on a business
basis.

Apart from actual labor-saving appli-
ances there are still matters in which the
practical utilization of electricity in the
kitchen is possible. Of.these the most
important are ventilation and illumina-
tion.

In no place is efficient ventilation more
necessary than in the kitchen, yet there is
seldom any provision made beyond the
door and windows.

Not only is it difficult to keep the
kitchen at an equable temperature, but
any attempt to keep it cool while cooking
is progressing often means a draught, and
a draught means a cold for the cook, and
a cold for the cook means danger to the
whole household.

The simplest method of overcoming this
difficulty is by the installation of a motor-
propelled fan in a panel in the upper sash
of a window. The fan in motion will
draw out all cooking odors as well as
the hot air, and, moreover, will keep the
air in motion, which is a desirable factor
in all ventilation.

Since cooking odors in the house are
closely connected with inefficient ventila-
tion a hood over the cooking stove is a
great asset, and when a blower operated
by electricity is connected with the hood,
it is possible to draw off all cooking odors
directly, without giving them a chance of
pervading the hall atmosphere.

And not only in the Kkitchen, but
throughout the house is added ventila-
tion by means of electrical appliances a
point to be considered.

Electric lighting has reached a stage
of efliciency beyond criticism, and it is
probably the housewife's fault rather than
the electrician’s that her kitchen IS not
as a rule adequately lighted. At the same
time the Installation of lamp sockets in
such positions as to ensure a good light
at the sink and the stove will make her
realize how important are such details.

In conclusion, domestic difficulties in-
vite mechanical help, and nothing but the
cost of electricity deters its general adop-
tion. Everything but the price is in its
favor, and could this difficulty be elimin-
ated electricity and electric appliances
should reign supreme in every house im
the land. What can be done about it?

Chemistry of the Storage Battery

IN lead storage batteries, in the charged
state, a positive plate of lead peroxid
(PbO,) and a negative plate of finely di-
vided lead, are introduced into sulfuric
acid. When discharged, the surface of
both plates has been changed to lead sul-
fate (PbSO). The plates may be brought
back to their original condition by sending
a current through the battery in the re-
verse direction. Storage battery plates

| are usually made by two general methods,

which are only modifications of the orig-
inal Planté or Faure process.
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The Planté process includes all methods |
in which the active material is made from
fpgiiisidin | ) EFARN THE CODE AT HOME
lead. There are numerous methods of
accelerating the formation. Usually the " . . . - .
surface is gorked up mechanically bg’, oty Just Lislen—The Omnigraph will do the leaching with the

ting grooves, provided it has not been cut
OMNIGRAPH

in this form. The next operation is ‘to

produce the necessary amount of active
THE OMNIGRAPH Automatic Transmitter
will teach you both the Wireless and Morse

material. The plates are frequently per-
mitted to stand in some corroding solution
of acids that produce a thick layer of lead Codes—right in your own home—
sulfate (PbSO,), for a certain time. The quickly, easily and inexpensively. Connected
lead sulfate may then be reduced electro- with Buzzer. Buzzer and Phone or to Sounder.
O hen sld ot tham B 5 2 nd o i gt o s
2/ = speed, from D to >U words a minute.
furic are used, these must be thoroughly . .
washe(} outlbeiore the batfe{y is refadyi tf(‘n' v ;};E ,,?:,';‘"',‘im;ﬂ".“g ",E:, 1’;;",{’,7;":_?:";‘,8," ';;,‘,":
use. or instance, a mixture of nitric world with a money back guarantee. I3 -
. . GRAPH is used b: | Depts. of the U.S. Govt.
and sulfuric acids would have the effect —in fact, the Dept. of Commerce uses the OMNIGRAPH to test all applsz;::tes ap{)l;’ei:;nfor :p(Fs(asio' |?cense. Pr\;:e
of producing a layer of sulfate. OMNIGRAPH has been successfully adopted by the leading Universities, Colleges and Radio Schools.
The theory of the lead storage battery Send for FREE Catalog describing three models, $14 to $30. DO IT TODAY.
which is generally accepted is known as . o
the “sulfate theory,” and is due to Glad- Tl'le Omnlgraph Mfg. CO.’ 18-B Hudson St., New York Clty
stone and Tribe. Sulfuric acid combines
with the plates on discharge, and is set If you own a Radio Phone set and don’t know the code—you are missing most ot the fun
free on charge, according to this theory.
On discharge, hydrogen is deposited on . -
the lead peroxid which reduces it to lead i S e T

sutate (poson, as represenica v e | DELICATE SOLDERING

equation:
4 Both the manufacturers’ and amateurs’ problem on all fine work is readily solved
PbO: + H: + Hi:SO, = PbSOs + 2H:0 | by the instrument constructed for this particular purpose.
Lead Hydrogen  Sulfuric Lead Water
Peroxid Acid Sulfate THE POST SOLDERING IRON
At the same time the sulfate radical Platinum Heating Unit—Interchangeable Tip—Universal Current

(S0,) is deposited on the lead plate and
combines to form lead sulfate:

Pb 4+ SO« = PbSO« )

Lead Sulfate Lead One Half Actual Size
Radical Sulfate $6. 00
to;lz‘:llecilggggf iflhetsl?en:t(:) r?lqgt:aatll)g.lil:feli'i’ tgg i Awarded Certificate of Excellency, N. Y. Evening Mail Radio Institute
discharge: i From Your Dealer or Write
PbO; 4 Pb 4 2H:S0: = 2PbSOs + 2H:O | POST ELECTRIC COMPANY, (Sec. 509) 30 E. 42nd St., New York
Lead Lead Sulfuric Lead Water o - -

When in the discharged state both
plates are covered with sulfate. Upon
charging, the reaction on the positive
plate is:

RADIO’S GREATEST SENSATION

The Eastern Classic
Complete § 3 5 00

{
Peroxid Acid Sulfate l
[

PbSO4 4 SO¢ + 2H:0 = PbO: + 2HiSO«
Lead Sulfate Water Lead Sulfuric
Sulfate Radical Peroxid Acid !

while on the negative plate:

Receiving Set C.0D
PbSO; -+ H: = Pb  +  H:SO04 ’ ’
o BECEZEN Bulfutic : _ THE EASTERN CLASSIC receiving outfit in-
B N? segrage ‘if‘"f"t’w’e““"ifd-‘ Opgratfl e l:ﬁ cluges ca;exl;ythmge?qeded tolo&elrateit.:g le'ta No
volt dry cell battery. Brings in bro extras uy. is completely wired and in-
The sum of the last two equations rep- concerts, news, lectures and reports of sporting  cludes combined Tuner and Detector: a stand-
3 ts perfectly as clear as the most ensive ard 2000-ohm double headset; A-battery: B-
resents what t,akes place in the whole bat- mvinx;e set myade. In a recent test made with battery ; W. D. 11-Detector tube; lightning ar-
tery on charging: this set in New York City, Pittsburgh, Detroit  rester; complete antenna equipment. Complete
and Atlanta stations were heard distinctly. operating instructions with each set.
Simply write and tell us to send you a complete EASTERN CLASSIC RE-
2PbSO« + 2H:0 = PbO: + Pb - 2H:SO. DON'T SEND ol e ana el e to = ; §
] 5 postman delivers your set, pay him only $35.00,
éﬁ& te Water P:ggd Lea. s'ﬂi‘:fc MONEY NOW plus postage.

EASTERN RADIO EQUIPMENT CO. 2053 BQSroN ROAD

This equation is just the reverse of the
one given as the sum of the first two

equations, and the changes taking place RADIO & AutoBatteries Charged T Fow Coms from A=B Booster
both on charge and discharge may be rep- ? K!:'un w.svo1 z%“v'“?&"ﬁ 1'1" chuAglng Rectifier for los-ll'? Vovlzly ex cHycie A(.)v(i;

, i . \ ¥ © to oltA:B:LoudSpeaker&AutoBatterieaInSeri ucti t Home
resented by the reversible equation: Gk 4 —2 Night. MultipleConnectionsUnnepessary ChargingCiroulta NoGroundsNoDanger
> < - ggﬁéit}mequimd. A:VIMEI'I:R gn:nmta Gueas Work. InfusibleElectrodesRectify Current.
s ! e 8 - Vebal onnecbedScrewFluglnlAm . Rwﬁﬁﬂ
PbO: + Pb + 2H:SO« 7 2PbSOs + 2H:0 3 B Clips On Battery Termmaale, Turn SwischABattory Is Charsed 18 Mo Notbiroiigs
Lead =~ Lead  Sulfuric Lead Water | & 5 B : Made. Is]tNo ﬁfying'romwouxnnmimRm,ﬁorwmdiophom Musiok News?
Peroxid Acid Sulfate E . Starting CarQuickRequiresFewerNewBatteries. DoNot Your BatterylsDead &Worn
Sy Out Bimply Because It Will NotStart YourCar, AReotifierFillalt WithLife.SavesMoreThan
From right to left this represents the \ - ¥s c%n. uni e Ulltoél.mo. 7 ngs By A15¥m°{ Bullder f' Jo(l)ztilt.ARLvstc%g.
b i\ N 4 charges A6 voltBattery at 6amperes$ 'ype 12charges t Batteryat § amp $15.
charge, and from left to right the dis k) ® b Ypo B charges 6 to 120 volt 25" battarics $15 Type.A-B sharges A, B & Aute batterce §20
charge. S J \ Type 166 charges 6 volt Battery 12 amps $20 Type 1612 12 volt Battery 7 amps $20
& | Type 1626 is a Combinationof Types 166 & 1612 & Charges Both 6 & 12 volt Batteries $28
B e R o | Ibe Lare s g oot fr brry Bals, ¢ v e s it
. reactions = ippi ighta te wi , AL to E

has earen disfutsh osth?)bvimcls in- D e OR%pgfrom ouanﬁr,orMAilCheck for Prompt Express Shipment; include P
given above presen e m { : z &ImunnoeChuBufor Parcel Post Shi t, or Wrl to Ship desired C. 0. D.
FaEs i o ARG I, s faatio 13 Battury § Atmpere copacky $135.  FREE Descrphive ROTARY. Bullotit 364

¢ » . ve

however room for some difference ﬁf; ews ) i ORDER Now ot WRITE Immediately for FREE Descripave BOOSTER Bulletin 25
and there still seems to be something un \ F M o C General OFFICES & WORKS,
accounted for in the action of the lead- | - rance lvlanulacturing L0., cLevetanp, OHIO, U. S. Al

Canadian Representative: Battery Servioe & Sales Co., Hamilton, Ontario, Canada.

plate couple.
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OPPORTUNITY AD-LETS

It will pay you to read and investigate the offerings made from month to month in these
You are reading them now—others will read yours.

columns, by reliable firms,
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Aeronautics

Build and fly your‘own plane. Small cost. 1
start you making big money. C. E. Lay, 3727
Saybrook, Cincinnati, Ohio.

Agents Wanted

A ents make 100 per cent profit selling National
Fibrge nI-Iouse Brooms. Retails for $1.00. Free
sample offer. National Fibre Broom Co., St.

Louis, Mo.

You deserve and can have more comforts by
using and selling Haims Comfort Buttons. Send
25 cents for your set and particulars. Address
Haims, 932 East 140th St., Cleveland, Ohio.

Housewives buy Harper’s )
New business. No competition. Tenlusg set is
combination of ten indispensable h neoces-
sities. $7.50 to $30.00 a day ensily. Write for
free trial offer. Harper Brush Works, 132 A St.,

Fairfield, Iowa. )

Make $25 to ;sso reek
Philadelphia Hosiery, f
m:.' women, children. Every pair guara"nteed.
Prices that win. Free book ‘“How to Start’’ tells
the story. George Clows Company, Desk 86, Phila-
delphia, Pa.

Big Money and Fast Sales—Every owner buys
Gold‘ Initials for his auto. You charge $1.50;
make $1.85. Ten orders daily easy. Write for
particulars and free samples. American Mono-
gram Co., Dept. 226, East Orange, N. J.

invention on sight.

representing Clows’ la-

We wish representatives in every community to
secure subscriptions for Practical Electrics, Radio
News, and Science & Invention. This is a wonder-
ful opportunity for Amateur Radio Enthusiasts to
make big money quickly. Write Experimenter Pub-
lishing Co., Inc., 58 Park Place, New York City.
—

Books

Disenses and Their Innate Healer. Book 5oc.
A. J. Stevens, Wauseon, O.

Vibrations—Light—Color—Sound—Radio—Cold—
Lights—Auras Literature Free. E. J. Stevens,
Publisher, 242 Powell Street, San Francisco, Calif.

1 our ad in these columns for only 2¢ a word.
You can B e dealers and individuals from all over the country.
Ad-lets for the March issue must reach us not later than January 25th.

The Circulation of Practical Electrics is more than 57,000
Practical Electrics Company, Inc., 53 Park Place, New York, N. Y.

direct from mill—for |

Practical Electrics for January, 1923

Chemistry

Learn Chemistry at Home.—Dr. T. O'Conor
Sloane, noted edweator and scientific authority,
will teach you. Our home study correspondence
course is a real short cut. You can learn in half
the usual time. Gives you the same education as
you would get at a college or university. See our
full page ad on page 101 of this issue for special
80-day offer. Chemical Institute of New York,
140-B Liberty St., New York City.

Help Wanted

Detectives Earn Big Money. Excellent opportu-
nity. Travel. Great demand everywhere. Experi-
ence unnecessary. Particulars free. Write Amer-
ican Detective System, 1968 Broadway, N. Y.

Stop daily grind. Dependable plans free. Easy
silvering mirror, tableware, headlights, etec.
Clarence Sprinkle, Dept. 87, Marion, Indiana.

Get posted for Spring.—Good prices paidv for but-
terflies, insects. See Sinclair display advertise-
ment, page 132.

Insects Wanted

Get posted for Spring.—Good prices paid for but-
terflies, insects. 3See Sinclair display advertise-
ment, page 132.

Languages

World-Romic System, Masterkey to all languages.
Primers, 15 languages, $1.94 each language;
Arabic, Chinese, Danish, Dutch, English, French,
German, Italian, Japanese, Panjabi, Polish, Por-
tuguese, Russian, Spanish, Swedish. Pronunciation
Tables, 92 languages, 30c each language. Lan-
guages Publishing Company, 8 West 40th Street,
New York.
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Miscellaneous

Get posted for Spring.—Good prices paid for but-

terflies, insects. See Sinclair display advertise-
ment, page 132.

Personal

Are You Self-Conscious? Embarrassed in com-
pany, lacking in self-control? Let me tell you
how you can overcome these troubles. E. Veritas,
1400 Broadway, New York City.

Lonesome—Make friends everywhere. Many
wealthy, fascinating particulars for stamp. Smith,
Box 3125-H, Portland, Oregon.

Hor Life revelation. Send birthdate, 10c.
St. Germain Society, Sharpsburg, Pa.

Exchange cheel:y letters Awithi new frieﬁdll
Send stamp. Betty Lee, Inc., 4264 Broadway,

New York City.

Lonesome Club — Hundreds congenial people,
everywhere, want to exchange letter, post cards,
photos, ete. Particulars free. (Stamp Please).
Exchange, Box 805-1, San Francisco, Calif.

Photo Developing

Special Trial Offer; any size kodak film devel-
oped for bc; prints 2¢ each. Overnight service.
Expert work. Roanoke Photo Finishing Co., 342
Bell Ave., Roanoke, Va.

Stamps and Coins

Stamps, 50 varieties, Africa, Brazil, Peru, Cuba,
Mexico, ete., 10c. 60 different U. S., 25¢; 1,000
mixed, 40¢; 1,000 hinges, 10c. List free. C. Steg-
man, 5957 Cote Brilliante, St. Louis, Mo.

Wanted to Buy

Mail Order Business

$50 Week, evenings, I made it: mail order busi-
ness. Booklet for stamp tells how. Sample and
plan, 25 cents. Free 12 articles worth $3. Alpce
Scott, Cohoes, N. Y.

Back jssues of all magazines supplied by Bos- |

ton Magazine Exchange, 109 Mountfort St., Bos-
ton, Mass.

Major Armstrong’s New Epoch-Making Inven-
tion Will Solve Your Loop Antenna Problem. The
New Armstrong Supcr-Regenerative Circuit is a
means now that is made possible with two vacuum
tubes and an indoor loop antenna to receive broad-
casting music up to 100 miles distant. Our engi-
neering department has compiled a pamphlet that
gives an exposition of the theory of operation with
full working directions, etc. A large blue-print is
inctuded with this pamphlet. Your dealer cannot
supply you with these pamphlets. Send us 25¢ and
we will mail you this wonderful exposition pre-
paid. Tell your dealer to ask us for our proposi-
tion. The E. 1. Company, 233 Fulton St., New
York City.

Wireless Course in 20 Lessons. By S. Gernsback,
A. Lescarboura and H. W. Secor, E.E. Tells you
everything you want to know about ‘‘Wireless”—
theory, practice and history. A clear, concise
course on every phase of this subject. 160 pages--
860 illustrations, 30 tables. Stiff cloth cover, $1.75
postpaid. Experimenter Publishing Co., Book
Dept., 53 Park Place, New York.

Experimental Electricity Course in 20 Lessons.
By S. Gernsback and H. W. Secor, E.E. A course
of the theory and practice of Electricity for the
Experimenter. Every phase of experimental elec-
tricity is treated comprehensively in plain English.
New experiments are described and explained, and
nearly every application of Electricity in modern
life is given. 160 pages—400 illustrations. Flex-
ible cloth cover, 76c¢ postpaid. Stiff cloth cover,
$1.25 postpaid. Experimenter Publishing Co., Book
Dept., 53 Park Place, New York City.

How to Make Wircless Sending Apparatus. 100
pages—88 illustrations. Written and published en-
tirely for the wireless enthusiast who wants to
make his own radio apparatus. Contains more in-
formation on “how to make it” than any other
book we know of. Paper bound, 86c postpaid.
Experimenter Publishing Co., Book Dept., 63 Park
Place, New York City.

| coins.

Miscellaneous

Electric Tattooing Machines for oﬁtlining and

shading, two for $5.00. Guaran formula for

]r)ex;\owjitnz. $1.00. Prof. Watters, 1050 Randolph,
etroit.

Printing presses, type, etc. Low prices. Catalog
for stamp. William Lawrence, 1426 South St.,
Francis, Wichita, Kansas.

our free
supplies
motors.
Electrie

Radio and electric supplies. Send for
monthly bulletin of electrical and radio
at bargain prices. Special prices on
Write us your requirements. Holmes
Company, Libertyville, Illinois.

Motoreycles—Bicycles

Used Parts for All Motorcycles Cheap. Stnt;s

%an;s. Schuck Cycle Co., 1922 Westlake, Seattle,
ash.

Old Money Wanted

$2 to $500 each paid for hundreds of old or odd
Keep all old money-—it may be very valu-
able. Send 10 cents for New Illustrated Coin
Value Book, size 4 x 6. Get posted. We pay cash.
Clarke Coin Company, Ave 78, Le Roy, N. Y.

Patent Attorneys

-Patent application filed on partial payment plan.
Trade-marks, copyrights, etc. Milo B. Stevens &
Co., 692 F St.,, Washington, D. C. Estab. 1864.

Inventors benefited. Ideas developed and pat-
ented. Experimental machinery built. Only in-
dividual attention. Richardson & Rogers, 32 Albee
Building, Washington.

P,.tents—Senq for form “Evidence of Conocep-
tion” to be signed and witnessed. Form, fee
schedule, information, free. Lancaster & Allwine,
288 Ouray Building, Washington, D. C.

Used Correspondence Courses wanted. All schools ;
all subjects. Courses bought, sold. exchanged.
Bulletin 1071 free. Instruction Correspondence
Exchange, 1966 Broadway, New York.

" Wanted—Platinum Magneto Points, old or new.

We pay full value, mail or express. Packages re-
turned if our offer is not satisfactory. Highest

| cash prices paid for old Gold, Silver, Watches,

Platinum, Crowns and Bridges, Diamonds, War
Bonds and Stamps. United States Smelting Works,
(The O!d Reliable), Dept. 12, Chicago, Tl

Wireless

How to Make Wireless Receiving Apparatus.
100 pages—90 illustrations. Only strictly modern
radio apparatus are described in this book and the
illustrations and descriptions are 8o clear and sim-
ple that no trouble will be experienced in making
the instruments. Paper covered, 35¢ postpaid. Ex-
perimenter Publishing Co., Book Dept., 53 Park
Piace, New York City.

The How and Why of Radio Apparatus, by H. W.
Secor, This newest book on radio matters
fulfills a distinct gap in wireless literature in that,
while the treatment is made as understandable and
as free from mathematics as possible, it at the
same time incorporates a wealth of technique and
instruction for the Radio Amateur—the Radio
Operator—the Installation and Designing Expert—
as well as teachers and students of the subject in
general. A very broad field has been covered by
the author, at the same time giving a great deal
of information not found in other text books. If
you are enga in any branch of the Radio or al-
lied arts at all you will surely need this !atest con-
tribution to radio literature, which is destined to
be found on every radio man’s book shelf before
long. A glance at the following list of chapters
gives but a very scant idea of the extensive and
useful radio knowledge provided in its text: The
Induction Coil; The Alternating Current Trans-
former; Radio Transmitting Condensers; The
Spark Gaps; Radio-Transmitting Inductances;
Radio Receiving Tuners; Radio Receiving Con-
densers; Detectors; Telephone Receivers; Radio
Amplifiers; Construction of a Direct Reading
‘Wavemeter and Decremeter; Antenna Construc-
tion; The Calculation and Measurement of Induc-
tances; Appendix containing very useful tables,
covering all subjects treated in this very unusual
book. This newest of Radio Works, cloth bound in
Vellum de Luxe, Gold Stamped and Hand Sewed,
has 160 pages. Size of book 6 x 9 inches. The How
0 o of Eadlo Avsaratus, Pompaid, $LTE

m r ishin N .
Place, New York City, — R
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THE BIGGEST SUCCESS IN RADIO:

SOC EEACH  coNsoLIDATED RADIO CALL BOOK CO'S.

PATTERNS and DIAGRAMS

EACH 5(0c

Complete Patterns, Diagrams and Instructions
How to Make Your Own

SHORT WAVE REGENERATIVE
RADIOPHONE SET

[

One of the foremost Radio engineers constructed this set for us; it’s
simple to follow our patterns and assemble the parts comprising this set
with which spark, C. W. signals and Radiotelephony may be received.
We don’t only give you pictures of how the apparatus lcoks, but each
pattern is full size and printed on heavy blue print paper. Only stand-
ard parts are used.

r PATTERN No. 1

Consisting of a Five-Page Illustrated Direction Pamphlet, size 814x111%
inches, One Blue-Print pattern, size 16x22 inches and One Blue-Print
pattern, size 1714x22 inches, all contained in a heavy Two-Color printed
Envelope, 9x11 inches.

DETECTOR and AMPLIFIER
RADIO UNITS

You can build this detector and the amplifier units anywhere in your
house : no machine shop is needed. When built they may be used with
any type of Regenerative Receiver or short wave set, with which spark,
C.W. Signals and Radiotelephony may be received. We've tested these
patterns by actually building the outfit—they're perfect! Only standard
parts are used in making the outfit.

PATTERN No. 2 |.

Consisting of a Four-Page Illustrated Direction Pamphlet, size 814x1114
inches, One Blue-Print pattern, size 16x18 inches, and One Blue-Print
pattern, size 1314x15 inches, all contained in heavy, Two-Color Printed
Envelope, size 9x12 inches.

SENT POST-PAID

RADIOPHONE CRYSTAL SET

We designed these patterns especially for those who are without
technical knowledge but who are sufficiently abreast of the times to de-
sire a radio receiving set in their homes. An instruction pamphlet
comes ulong with the blue prints and all you have to do is_follow the
simple instructions, This radio set can be tuned in from stations within
30 miles. Standard materials only are used.

| PATTERN No. 3

Consisting of 4-page illustrated Direction pamphlet, size 814x1114 inches,
one Blue-Print pattern size 16x22 inches. All contained in two-color
printed envelope, 9x12 inches.

SENT POST-PAID

1 4 RADIO FORMULAE
AND DIAGRAMS

Usefulness!

Economy!

Pleasure!

50c

With this packet of radio knowledge you need never worry about
| schematic wiring diagrams, measurements and radio tables. All for-
mulas and diagrams are printed on heavy paper in black and blue; and
contained in two-color printed envelope, 9x12 inches.
SENT POST-PAID

ALL ABOUT AERIALS

12 Diagrams How to Construct and Erect

1 All Types of Aerials

RECEPTION
and
TRANSMISSION
ALL FOR

" i = 50c

AERIALS

THESE ARE DIAGRAMS THAT EVERYONE with a radio set

wants and t.need-. These blue prints were made after practical erection

| of each aerial, and point out to you how simple it is to erect not only

the proper aerial for your particular need, but how to erect this aerial
in the most practical manner and at the least expense.

. Consists of 12 blue prints 8%x11 inches and one four-page instruc-

tion pamphlet 814x11 inches. All contained in a heavy two-color printed

envelope 9x12 inches.
SENT POST-PAID

20 Radiophone Diagrams and
Hook-Ups of

Crystal and Audion Receiving Circuits, Amplifier Circuits,
Regenerative Circuits, Sending Circuits
with
Key Chart of Symbols and Pamphlet
“How to Read Diagrams’’

Ve Xy e

e s, el ez g [T [ st 1 RS
PR 50
D e S C

These diagrams show
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7 HOOK-UPS \2%\ | how to get the best pos-
| coma am woos necavow et .y | Sible efficiency from the

i AN CRCATS KAV QROIED, S5000 PO | instruments you make or
} Jy 9O SAniek o ke tos w Andbugns | oo purchase. They cover
TR COMSOUIDATED CALL BOOK CO.bn Ty 1

hook-ups from the sim-
plest to the most com-
plicated, in a way that
any amateur can under-
stand and follow without
difficulty. Get this set,
and hook up right.

All 20 diagrams are printed on heavy paper, each sheet size 814x11%
inches, and together with KEY CHART OF SYMBOLS and pamphlet
“HOW TO READ DIAGRAMS” are contained in a heavy two-color
printed envelope, size 9x12 inches.

SENT POST-PAID

ORDER FROM YOUR DEALER-—or direct from us
CONSOLIDATED RADIO CALL BOOK CO, Inc.

98 Park Place

PUBLISHERS

NEW YORK CITY




142 Practical Electrics for January, 1923

v T - = gy | Nt rad

o) ' - S 1 28 . ‘ & .
v 4 2 b TR e fagtt g s L =~ g

'SANTA CLAUS

Aca

Gifts
To His Friends

Every reader of this Maga-
zine has some friends or ac-

quaintances who are not as yet
readers of PRACTICAL ELEC-
TRICS. Why not show them v -
the Magazine and get their A -‘é‘f*r”!ﬁ“"

- S RSE

subscriptions? As a reward

you may have your choice of

the prizes shown on this page

and described on the page

opposite.

DO NOT WAIT UNTIL CHRISTMAS
IS HERE — BUT DO IT RIGHT
AWAY. DO IT TODAY!

AVOID THE LAST MINUTE
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53 PARK PLACE, NEW YORK




Practical Electrics for January, 1923

143

Descriptive Details of Rewards

Your selection of the following Rewards will be sent you absolutely free of charge and postpaid—
upon receipt of one or more yearly subscriptions to

PRACTICAL ELECTRICS

accompanied by the regular subscription price of $2.00 for the 12 numbers.

50 cents extra.) Make your own selection—one Reward for each yearly subscription. See order form

below.

REWARD No. 1
RADIOGEM

A complete crystal Radio Receiving Set, will receive up to 25 miles.
The outfit consists of all the necessary wire, contact points, detector
mineral, catwhisker, tuning coil, instruction book, etc. When you have
constructed the Radiogem, all you need is an aerial and a phone.

REWARD No. 2

MICROPHONE BUTTON

The button may be used to amplify Radio Signals by using it in a
local circuit. It should be mounted on the diaphragm of a telephone
receiver connected to the radio set and in circuit with a battery and a
telephone induction coil. You can easily make a highly sensitive de-
tectophone by using a Microphone Button to collect the sound waves.
You can build your own outfit without buying expensive equipment.
Think of the fun you would have with such an instrument!

REWARD No. 3

EXPERIMENTAL ELECTRICITY COURSE IN
20 LESSONS
By S. Gernsback and H. W, Secor, E.E.

A Course on the theory and practice of Electricity for Experimenters.
One of the most complete and comprehensive treatise of this special
subject ever published. Written by the same authors as the famous
‘““Wireless Course.” The best electrical text book on the market. Size
of book is 6 x 9 in. The book contains 128 pages, and more than 400
illustrations. Limp bound.

REWARD No. 4

Complete Patterns, Diagrams and Instructions How
to Make Your Own
RADIOPHONE CRYSTAL SET
PATTERN No. 8

Consisting of a 4 page illustrated Direction pamphlet, size 814 x 1134
in.; one blueprint pattern, size 12 x 16 inches. All contained in two-
color pnnted envelope 9 x 12 in.

REWARD No.
Complete Patterns, Diagrams and Instructions How
to Make Your Own
SHORT WAVE REGENERATIVE
RADIOPHONE SET
PATTERN No. 1

Consisting of a five-page fllustrated direction pamphlet, size 814 x
1134 in.: one blueprint pattern, size 16 x 22 in., and one blueprint pat-
tern, size 17% x 22 in. All contained in a heavy two-color printed
envelope, 9 x 11 in.

REWARD No. 6
Complete Patterns, Diagrams and Instructions How
to Make Your Own

DETECTOR AND AMPLIFIER RADIO UNITS
PATTERN No. 2

Consisting of a four-page illustrated direction pamphlet, size 8% x
11% in.; one blueprint pattern, size 16 x 18 in., and one blueprint
pattern, size 1814 x 15 in. All contained in heavy, two-color printed
envelope, size 9 x 12 in,

REWARD No. 7
14 RADIO FORMULZE AND DIAGRAMS

All formulae and diagrams are printed on heavy paper in black and
blue ; and contained in two-color printed envelope 9 x 12 in.

REWARD No. 8
20 RADIOPHONE DIAGRAMS AND HOOK-UPS

(Canada and Foreign,

Of Crystal and Audion Receiving Circuits, Amplifier Ci~

cuits, Regenerative Circuits, Sending Circuits with
Key Chart of Symbeols, and Pamphlet

“HOW TO READ DIAGRAMS”

All 20 diagrams are printed on heavy paper, each sheet size, 814 x
ll’;‘ in,, and together with Key Chart of Symbols and pamphlet, “How

ﬁead Diagrams,” are contained in a heavy two-color printed enve-
lope size 9 x 12 in.

REWARD No. 9

WIRELESS COURSE IN 20 LESSONS
By S. Gernsback, A. Lescarboura, and H. W, Secor, E.E
(10th Edition)

A Course that tells you everything you wish to know about “Wire-
less,”” starting in lesson No. 1 by explaining the Principles of Eles-
tricity. By simple, easy stages, this wonderful Course takes you imte
“Wireless’’ by the use of such simple language so skillfully used that
of necessity you must understand every word.

Size of book is 7 x 1014 in., 160 pages, 850 illustrations, 30 tables.
Lunp bound.

REWARD No. 10

THE HOW AND WHY OF RADIO APPARATUS
By H. W. Secor, E.E.

This newest book on radio matters fills a distinet gap in wireless
literature in that, while the treatment is made as understandable and
as free from mathematics as possible, it at the same time, incorporates
a weaith of technique and instruction for the Radio Amateur—the
Radio Operator—the Installation and Designing Expert—as well as
instruction for teachers and students of the subject in general.

160 pager, € x 9 inches. Limp bound.

REWARD No. 11
A THOUSAND AND ONE FORMULAS
By S. Gernsback

A laboratory hand book for the experimenter and for everyone whe 3

wishes to ‘“do things.”” A book brimful with very important and price-
less information, collected and selected for years. Invaluable for Stu-
dents, Engineers, Physicians, Experimenters, ete.

It contains 160 pages. The paper has been especially selected te
stand rough handling in laboratories. Size 6 x 9 inches. ILimp bound.

REWARD Neo. 12
(All Three Books)
HOW TO MAKE WIRELESS RECEIVING APPARATUS

The 20 radio constructors who wrote the book know how articles
should he made from simple materials.

Book has 100 pages, each 5x 7 in.,, 90 illustrations, many of them
full page, paper bound cover in two colors.

DESIGN AND CONSTRUCTION OF AUDION
AMPLIFYING TRANSFORMERS
Radio and Audio Frequency Type

This book will be of great interest to all radio amateurs.
formers have never been described before in print.

Size, 5 in. x 7 in. Contains many illustrations, diagrams and work~
ing data.

HOW TO MAKE WIRELESS SENDING APPARATUS

Contains information on how to make 30 different pieces of wireless
sending apparatus from materials easily obtained.

Book has 100 pages (size 7 x 5 in.), 88 illustrations, paper cover
printed in two colors.

The trans-

Practlca] Electrics Company, Inc., 53 Park Place, New York City.

Gentlemen: Please send PRACTICAL ELECTRICS for one year (12 numbers) to each of the following addresses:
City and State

Name

Enclosed you will find $......
tion) numbered as follows

Name..........

Street Address

.................................. R R R R

.in full payment of same. Also please send me the Rewards (one for each subscrip-
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Get This Wonderful New Book About
LOUD TALKERS

HOW TO BUILD THEM

by H. WINFIELD SECOR

Associate Editor of Science & Invention

This book describes how to build two distinct and dif-
ferent types of radio loud-talkers, which can be built with
either electro-magnetic field to be excited from storage
battery, as well as permanent magnet field requiring no
separate battery excitation. The third chapter deals with
improvised loud-talkers and gives clear and complete in-
structions on how to build suitable horns for use with
radio receivers of the Baldwin and other types. Several
elaborate hook-ups are given of the author’s own radio
receiving set, comprising one stage of radio-frequency,
detector and three stages of audio-frequency amplifica- l
tion, together with all the connections for the loud-talker. 1

gulL
now 10 Y s
‘NF\GLD SEC‘EM.W.'M
ASS.MMTE ton’an‘scleuc

Complete data are given for all the parts of the loud-
talkers, including the field magnet windings, as well as
the diaphragm or moving coil windings, and also the step-
down transformer to be connected between the vacuum
tube amplifier and the loud-talker proper.

In preparing these designs the point has been constantly
kept in mind to use the simplest parts possible, so that
|| practically anyone can build a successful loud-talker equivalent to the commercial types costing $40.00 or more.
l Even where the experimenter does not possess the skill or the time to make all the parts himself, which
[] are really few in number, he may save a great deal of money, or at least half the price of a commercial loud-
talker, by having the difficult parts made in a local machine shop, and then assembling them and winding the
coils himself. Circuit connections and data for the size of wire, etc., are given for placing the loud-talker on
a separate floor or in another part of the house not occupied by the radio receiving set. A very valuable book,
giving data which cannot be obtained anywhere else and which has not been published before.

|l &4 pages, 25 illustrations. Bound in Beautiful Two-Color Cover. Size 5% x 7Y% inches. Price, prepaid, 25c¢.

Have You a Copy of These Two Books?

HOW TO MAKE RADIO-PHONE RADIO FREQUENCY AMPLIFIERS

RECEIVING SETS AND HOW TO MAKE THEM

By ROBERT E. LACAULT
Associate Editor RADIO NEWS By JOHN M. AVERY

A non-technical book for the
beginner. Gives complete con-
structional data on the building
of a complete Crystal Detector
Set, Tuning Coil, Loose Cou-
pler and a Single Audion Tube
Set with Amplifying Units. It
furnishes all dimensions and
working drawings of every part
that must be constructed by the
amateur. Written in plain, sim-
ple language that anyone can
understand. The opening chap-
ter gives a complete descrip-
tion of the theory of radio and
tells what it’s all about, teach-
ing the principles of wireless
so that the constructor knows

what he is doing.

48 Pages, 26 Ilustrations
Bound in Beautiful Two-Color Cover
Size, 534 x 714 Inches.  Prepaid, 25¢c.

This book is for the more
advanced amateur, showing the
construction of the Radio Fre-
quency Amplifying Transform-
er and giving complete con-
structional data. It shows the
application of Radio Frequency
to amplifying units that the
amateur may already possess,
and gives 15 hook-ups showing
practically every use Radio
Frequency Amplifying Trans-
formers can be put to.

3% Pages, 15 IQustrations

Bound in Beautiful Two-Color Cover
Size, 674 x7% inches.  Prepaid, 25c.
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HAWKINS ELECTRICAL GUIDES |uus
SEND NO MONEY—SEND ONLY THIS COUPON
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3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size:
flexible covers. 6rder a set today to look over.

LEARN ALL ABOUT
Magnetism — Induction — Experiments — Dynamos—Electric Ma-
chinery—Motors—Armatures—Armature W indings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams—Sign Flashers—Storage Batteries—Principles of Alternating
Currents and Alternators—Alternating Current Motors—Transformers—
Converters—Rectifiers—Alternating Current Systems—Circuit Breakers—
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing
—Telephone—Telegraph—\Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index

of the ten numbers.

SHIPPED FREE
Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send C€oupon now—today—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it. .

THEO. AUDEL & CO.,
72 Fifth Ave., New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mai!
you $1 each month until paid.

(O3] 15 1673 850 58000000000 500 8000000 808 080a00a0B00
Employed by......... e
Home Address....... 5 e eews e e SRR

Reference .,....... T T PR R R R R PR P e



One of the most
fascinating, best
paid businesses—
yours, after a
few minutes’
training a day.

Invaluable asset in
your present busi-
ness. A few lines
can drive home
your intangible
ideas. New way
makes it easy to
Jearn drawing.

Note how these
few little lines
are trunsformed
into a picture.

Delightful pas-
time! Endless
fun! Acquire
the knack in
your spare time.

Have you ever noticed a cartoonist draw? A short
line here. Another there. A small curve. A splash
of shading—and you have a wonderful picture! It
was all so easy—because he knew how—he knew
which lines to use and just where to put them.
Through this New Easy Way to Draw you too can
learn the Magic Power of a Few Little Lines and

how to make big money in drawing them!

HIS wonderful new method makes

1t possible for anyone to learn

Hlustrating, Cartooning, or Com-
mercial Art. Hundreds of our students
are now making splendid incomes. And
most of them never touched a drawing
pencil before they studied with us.

The simplicity of this method will
astound you. You will be amazed at your
own rapid progress. You learn by mail
—yet you receive Personal instruction
from one of America’s foremost Commer-
cial Artists:—Frank Godwin and Wynn
Holcomb (Wynn), the famous artists, are
but two of his many successful students.
Get into this fascinating game, NOW.
You can easily qualify and make big
money. A few minutes’ study each day
is all that is needed.

Newspapers, advertising agencies, mag-
azines, business concerns—all are looking
for men and wemen to handle their art
work. Cartoonists and designers are at a
premium. Dozens of our students started
work ut a high salary. Many earn more
than the cost of the course while they are

DRAW

]eammg" YOU—with a little spare time
study in your own home—can easily and
qulckly get one of these big-paying
artists’ jobs.

This amazing method has exploded the
old idea that talent is an absolute neces-
sity in art—that “it’s all a ‘gift’.” Just
as you have learned to write, this new
method teaches you to draw. We start
you with straight lines, then curves. Then
you learn how to put them together. Now
you begin makmg pictures. Shading, ac-
tion, perspective, and all the rest follow
in their right order, until you are making
pictures that brmg you from $50 to $500
or more. Many artists get as high as
$1,000 for a single drawing.

Big money is gladly paid —and big
money is waiting for anyone with fore-
sight enough to prepare for this pleasant
profession. Through our new easy method
of teaching, YOU can earn big money as
an artist, regardless of your present abil-
ity. Mail coupon today for interesting
booklet telling all about it.

.Coupon Brings Fascinating Booklet

Mail coupon today for this fascinat-
ing booklet, and learn how you can
become an Artist in a few minutes a
day of your spare time. Cut out cou-
pon and mail NOW,

An interesting and handsomely illustrated book-
let, “How to Become an Artist,” has been pre-
pared and will be sent to you without cost. It tells
how you can easily become an artist in a few min-
utes’ daily spare time and at the cost of a few
cents a day. Explains about this amazing method
in detail. Tells of our students—and their won-
derful progress—and how we can qualify you for
a high-salaried artist’s position. Booklet gives
full particulars about our “Free Artist’s Qutfit”
Offer. This booklet will be sent free, and without

The Washington School of Art, Inc.
1961 Mardcn Building, Washington, D. C.

Please send me, without cost or obligation on my part, I
your free book, ‘How to Become an Artist,” and full

BECOME

obligation. Read all about this amazing New Easy an ARTIST details about your special Short-Time Offer. ]
Way to Draw and how you can quickly leamn, Designer-ilustrator —Cartoonist "
at home in spare time. Fill out the booklet- R =2 uite v hether M, M¥. oF Biss) ~ """ I

coupon now. Mail it TODAY.

Washington School of Art, Inc.
1961 Marden Building Washington, D. C,
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