AR Iy,

SR | ~ APRIL 7%
20¢
| & Over 100

[Mustrations

)
)

N

S

=
S
o3
[~
=
=

mErT T
s

EDITED BY H.GERNSBACK

9739 ELECTRIC
GHOST

i See Page 257

T @

AR

T

2




Go as High as You Like
No Limit to Salaries in Aviation

No other industry offers the wonderful chances for big money-making that the
Airplane Industry 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 I “e.
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.

Thousandsof Airplane
Mechanics will be Needed

The airplane industry is going forward by leaps and bounds. Transportation—passenger
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 ready
now to make big money. The industry is cal'ing for real red-blooded fellows—Feed
the call—now is the time to get started—while the industry is still in its infamcy.

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

Aeronautical Instructor Aeronautical Engineer Aeronautica} Contractor Airplane Repaioman
Airplane Mechanician Airplane Salesman Airplane Assembler Airplane Bulder

Keep right on with the work you zre
earn at OIM @ aoint st A Title of
R your spa&'e ti(r)'ne is all
you need. Our
In Your Spare Timegx¢, 2
is simplified for home instruction and is endorsed by a:rplane
manufacturers, aeronautical experts, aviators and the lead-
ing aero clubs. Any man who can read English can under-
standit. The Lessons are self-explanatory and are made plain
as day with Blueprints, Diagrams, etc. Our Advisory Council
and Instructors are behind you all the time giving you every-
thing youmust know. Theentire field of Practical Aeronautics
and Science of Aviation is laid right before
your eyes. You are bound to succeed with M .l
al
This

5 F
Delivering Newspaper “Extras”
by Airplane

Airplane Inspector

this training. This means for you a man’s
size job with a man’s size pay.

Send f i
B i g B 00 k i reer:: boglz s(l):):v?t;g

sas  just what is going
of Opportumtles on in the Airplane

' Industry. It also
shows what other

® men have done in
this fascinating field and what you can do, too.
It givesa list of some large manufacturers and
dealers in airplancs and some of the jobs that
are open to trained men. With the book we
will send you a special offer that you will be
glad to know about. This special offer may be
withdrawn at any time without notice. Send
the coupon now and take advantage of thisoffer.

American School of Aviation

Dept. 3664 3601 Michigan Ave., Chicago

SCHOOL
OF AVIATION
Dept. 3664
3601 Michigan Ave.
hicago

Coupon

Without obligation or my
part you may send me your

book entitled “Opportunites in

he Ai &
BOOK / Sé&?ﬁli?;i{gg%%z_ and gour

e
/ Address

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

241

Judge forYourself!

No salesman will call to influence you. Just
sign and mail this coupon and examine the
Croft Library of Practical Electricity at your
leisure in your own home. We take all the risk.
l FREE EXAMINATION COUPON

l McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York I

Gentlemen :-—Send me the LIBRARY OF PRACTICAL ELECTRICITY

I (shipping charges prepaid), for 10 days’ free examination. If satis- I

factory, I will send $1.50 in_ten days and $2 per month until $19.50 has
l been paid. If not wanted, I will write you for return shipping instruo- I
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I City and State. ... ...ttt e I

Occupation ...........o.vviiiiiniiiennn.., A - B BB - - - e - el Yoy
PE-4-23
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easy monthly payments.

E can afford to
make this re-
markable offer,

What the Books Contain

Volume One—Practical Mathematics,
358 subject headings. Tells you how to

How the Croft Library Will Help You

It will answer, or help you to answer, the

because 30,000 men in

= electrical work of one
kine or another, who have sent for this
“wo ‘kEshop, shirt-sleeve set” of electrical
book:s, have seen it to their interest to keep
the s-ts we have forwarded for inspection
and © make the easy monthly payments.
Very few, even among men of years of
elec.dcal experience. are willing to send
the € -oft Library back. Isn’t this the great-
est p oof we could offer?

The Croft Library s 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 fleld from the work of
the .imeman and draftsman, having worked

.

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
Buildings, 1,100 subject headings. The
very meat of wiring practice.

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

hundreds of practical questions about elec-
trical practice that continually arise.

It will tell you the essential things you
should know about motors, generators,
transformers, circuits, currents, switch-
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 National 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 tath capacities, up to the work of the

effects, etc.

consudting engineer. Terrell Croft, follow-

ing hus experience with the Westinghouse Company as elec-
trica’ engineer, established his present business as consult-
ing eectrical expert.

Tars is not a correspondence course in electricity. The
books are not mere collections of popular articles. They are
not yretty essays. They are the most practical, workshop
type of reference books, written so that anybody can under-
star ¢ the descriptions and directions, and full of the most
pertizent type of illustrations.

What Thomas Edison Said

WEiting 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.”

T s opinion from a great master of electrical science means
some=hing. Now read one specimen of what thousands of
plec ==d purchasers say :

“In an attempt to express myself about Croft’'s NEW
Z2.BRARY OF PRACTICAL ELECTRICITY, I have
a-ver seen, and do not believe there was ever printed in
-Fe English language, a more comprehensive set of
»oks. It is a library that is just as valuable to the
dsvice as to the expert, because it is all practice.”

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

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

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

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, yours 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 trolley-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 enabled
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.
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See How Easily
You Can Learn

lo Dance

New NWay

If you can do the step illustrated in the chart in
lower corner, there is no reason why you cannot
easily and quickly master all of the latest steps
through Arthur Murray’s method of teaching
dancing right in your own home.

D matter how skeptical you may be
N about being able to learn to dance
by mail, this new course will quickly
prove to you that you can easily learn
withaut a teacher on the ground to direct
your s-eps—and without music or part-
ner—+ ght at home.

EveL if you don’t know one dance step
from cnother, these new diagrams and
simpl2 instructions will enable you to
learn any of the newest dances in an
amaz r gly short time. You don’t need to
leave your own room—it isn’t necessary
to gc into a dancing class—or to pay
large fees for pnvate instruction. All
you meed to do is to follow the instruec-
tions as shown on the diagrams, practice
the s-eps a few times to fix them in your
memcry and there is no reason why you
should not be able to dance on any floor,
to eith>r band or phonograph music, and
to lemi, follow and balance cor-
rectl¥, no matter how expert your
partrer may be.

Learm Any Dance in a Few
Hours

Whether you want to learn the
Fox T:-ot, One Step, Waltz, or any
of the newer steps, YOU , ... aurrey,
won’> have the slightest  Dancing In-
diff culty in doing S0 u, yandersile
throvgh this new method.
Then, the very next time
dancrg starts you can
surp-ise your friends by
choosing a partner and
stepring right out with
perfect confidence that
every step you make and
everr movement is abso-
lutel7 correct. Arthur
Murray guarantees to
teact. you, or your lessons
won’; cost you one cent.

Mere than 90,000 people
have learned to become
perfect dancers by mail,
and “tere is no reason why
90,0(0 more cannot learn
Just as easily. In fact,
about five thousand peo-
ple £ month are becoming

FIRST

left foot.

furth:

|
W

Forward Waltz Step

1. Begin with left foot and step
directly forward, weight en

2. Step diagonally forward te
right, placing weight on right
foot (see illustration).

8. Draw left foot up to right
foot, weight on left.

That’s all. Simply follow the
numbers in the foot-prints,
Master this part before going

gy

This

wonderful dancers through
Arthur Murray’s amazing
new method.

Good dancers are always
the most popular people in
their set—they never lack
partners and are invited
to every social event be-
cause dancing is the most

243
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Courtay Metro Pictures Corp.

Scene from the famous screen version of ‘“The
Four Horsemen,”
in one of the wonderful Tango steps.

showing Rodolph Valentino

popular form of recrea-

found the quickest, easiest,

tion, and good dancers are FREE ::dle;nr?ttode;;gn}:fulﬁ::
always in demand. But Tango Lesson e s b " yoti

besides this, good dancers
always have perfect men-
tal and physical control,
ease of manner, poise, are
never embarrassed, shy or
timid. Very often they
meet influential people in
this social way who are
very helpful to them in
business.

Arthur

master
Tango,

able to

Murray has dia-
grammed the principal steps
in the famous
danced by Rodolph Valentino
in such a simplified way that
you can quickly and easily

this
after you have the
Murray foundation to your
dancing. Send for this Tango
today and you will soon be
amaze
friends with your ability to
perfectly dance it.

desire, you may return the
course and your dollar will
be promptly returned to
you. But if you decide to
keep the course—as you
surely will —it becomes
your personal property
without further payments
of any kind.

Every month thousands

Tango as

fascinating

all your

Send No Money—
Just the Coupon

FREE: The
Fascinating
Tango

Simply fill in and mail
the coupon and Arthur
Murray will immediate-
ly mail to you the com-
plete 16-lesson dancing
course. He will also
send you FREE the com-
plete diagrams for teach-
ing you the tango that was
danced in “The Four
Horsemen,” all just as we
have explained it in this
advertisement.

When your postman
hands the special sixteen-
lesson course to you, sim-
ply deposit only $1.00 with
him, plus a few cents post-
age, in full payment. Keep
the course for five days.
Practice all of the steps,
learn everything these six-
teen lessons can teach you
and prove to your full sat-
isfaction that you have

PART

START
HERE

of men and women are
quickly learning to become fine dancers
through Arthur Murray’s methods of
home instruction. There is no reason why
you should not learn just as easily and
quickly. This offer is made for a very
limited time and may soon be withdrawn,
so you must act quickly if you are to
accept it.

ARTHUR MURRAY
Studio 708
801 Madison Ave;:, New York

— ey — — — . m—— — —— o —— at—

Arthur Murray, Studio 708,
801 Madison Avenue, New York

To prove that I can learn to dance at home in
one evening, you may send the sixteen-lesson
course and the Fascinating FREE Tango in plain
cover, and when my postman hands it to me I will
deposit with him only $1.00, plus the few cents
postage, in full payment. If, within five days, 1
decide to do so I may return the course and you
will refund my money without question.

Would You Like to Teach Dancing?.........c.cc.

If apt to be out when postman calls you may
send one dollar, and we will pay postage.



244

Practical Electrics for April 1928

THE BIGGEST SUCCESS IN RADIO:

OC FEACH  CONSOLIDATED RADIO CALL BOOK CO'S.

EACH 5(0¢

PATTERNS and DIAGRAMS

Complete Patterns, Diagrams and Instructions
How to Make Your Own

SHORT WAVE REGENERATIVE
RADIOPHONE SET

7 ‘\,Jsfi

Ouwe of e forumomt Radie engimwers eomstructed 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 recejved.
We don’t only give you pictures of how the apparatus looks, but each
pattern is full size and printed on heavy blue print paper. Only stand-

ard parts are used.

[ PATTERN No. 1
Consisting of a Five-Page llustrated Direction Pamphlet, size 814x11%,
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.
SENT POST-PAID

DETECTOR and AMPLIFIER

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 makince the outfit.

PATTERN No. 2

Consisting of a Four-Page Illustrated Direction Pamphlet, size 8%4x11%
inches, One Blue-Print pattern, size 16x18 inches, and One Blue-Print
pattern, size 13%%x15 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 slong 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
80 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

RADIO FORMULAE
AND DIAGRAMS

Usefulness!

14

Economy!

Pleasuse!

50c

With this packet of radio knowledge you need never worry abeut
«whematic wirlng diagrams, measurements sand radio tables. All for-
mulas and diagrams sre 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
All Types of Aerials

RECEPTION
and
TRANSMISSIOM
ALL FOR

50c

THESE ARE DIAGRAMS THAT EVERYONE with a radio st
wants and needs. These blue prints were made after practical erectien
of each aerial, and point out to you how simple it is to erect not ordy
the proper aerial for your particular need, but how to erect this aerml
in the most practical manner and at the least expense.

. Consists of 12 blue prints 8l%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

ALL

ABOUT
AERIALS

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”

P e & 2
TAYR ﬁ:j-T:.,L icH -i-:}.l- /§\ ?.,.'
“".-—‘("3\.:‘?: == 7oy —'.: ' t -’
) SNy L < ;

Feta w1 (- }"" 500

YR

gy ..

These diagrams show
how to get the best pos-
sible efficiency from the
instruments you make ar
purchase. They cover
hook-ups from the sim-
plest to the most com-
plicated, in a way that
any amateur can unde~-
stand and follow withort
difficulty. Get this sec,
and hook up right.

All 20 diagrams are printed on heavy paper, each sheet size 814x11%4
inches, and together with KEY CHART OF SYMBOLS and pamphlet
“HOW TO READ DIAGRAMS” are contained in a heavy two-colcr
printed envelope, size Yx12 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




Pracwical Electrics for April, 1923

Be a Certificated
Electrical Expert
Z=7 %
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Your Future isin Electricit
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EARN $3500 to *10000 a Year

great demand at the highest salaries,

TIAINED “Electrical Experts” are in

znd the opportunities for advance-
success in this line are the

ment and a bi
great=st ever kno

wn.
“Ekctrical Experts” earn $70 to $200 a
week. Fit yourself for one of these big

payinz positions. Big jobs
everywhere are waiting for
trained men to fill them.

Lean at Home to Eam
$12 00 to $30.00 a Day

To-day even the ordinary
Elec:rician — the “screw-
drive~” kind — is making
mones—big money. But it’s
the trained man —the man
who knows the whys and
whersfores of Electricity —
the “Zlectrical Expert’—who
is pidked out to “boss” ordi-
nary Electricians —to boss
Big < obs—the jobs that pay.
You, too, can learn to fill one
of these jobs—spare time only
is nesded. Be an “Electrical
Expest’—Earn $70 to $200 a
week

Age or Lack of
Experience No Drawback

Yoa don’t have to be a Col-
lege Man; you don't have to
be a digh School graduate. If

ou ean read and write Eng-
ish, ny course will make you
a big success. It is the most
simpe, thorough and success-
ful Electrical Course in exist-
ence, and offers every man,
rega:dless of age, education
or frevious experience, the
chan-e to become, in a very
short time, an “Electrical Ex-
pert,’ able to make from $70
to $20 a week.

Some Features of

My Course That

Make SUCCESS
Certain

Home Study Training
Revolutionized

1. Practical Money-
Making Instruction — no
aseless, high-sounding
theory.

2. Free Electrical Outfit
—Finest outfit ever sent
out for home experiment
and practical use.

8. Free Employment Ser-
vice. (Helps you get &
good job.)

4. Free Consulting Ser-
vice. (No chance to get
stuck on anything, while
studying or afterward.)
5. Free Engineering
Magazine.

6. Free Use of My Elec-
trical Laboratory.

7. Extra Courses Free—
Radio — Electrical Draft-
ing.

8. Spare-time Work—
special earn-while-you-
learn lessons.

9. Reduced prices on all
Electrical Supplies.

10. 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 En-
gineering Works, I know exactly the kind
of training a man needs to get the best
positions at the highest salaries.
dreds of my students are now earning

Hun-

$3,500 to $10,000 a year. Many
are successful ELECTRICAL
CONTRACTORS. Every
branch of Electricity is open
to you when you have finished
my course. My experience as
a practical engineer and my
most unusual course makes
this possible. I even have spe-
cial lessons for those who
want to go into business for
themselves.

Your Satisfaction
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 “bi
money” class in electrica
work, that I will guarantee
under bond to return every
single penny paid me in tui-
tion if, when you have fin-
ished my course, you are not
satisfied it was the best in-
vestment you ever made.

FREE—Electrical
Working Outfit—FREE

I give each student Outfit
of Electrical Tools, Materials
and Measuring Instruments
absolutely FREE. I also fur-
nish them with all supplies,
including examination paper,
and many other things that
other schools don’t furnish.
You do PRACTICAL work—
AT HOME with this Outfit.

You start right in after the first few
lessons to WORK AT YOUR PROFES-
SION in a practical way.

You Owe Yourself the Best—
Why Not Get It?

To make yourself the big success you
want to be—to get the big money and
make a name for yourself—you need the
best training you can get. Get it right
?erg.—Now—Where results are guaran-
eed.

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 guarantee bond all FREE.
These cost you nothing and you’ll enjoy
them. Make the start today for a bright
futuaev&n Electricity. Send in the coupon

= .

L. L. COOKE, Chief Engineer
Chicago Engineering Works
Dept. 214
2150 Lawrence Ave., - Chicago, Ill.
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L. L. COOKE, Chief Engineer
Chicago Engineering Works,
Dept. 214, 2150 Lawrence Ave.,
Chicago, I1l.

Dear Sir:—Send at once the *Vital Facts”
containing Sample Lessons, your Big Book,
and full particulars of your Free Outfit and
Home Study Course—all fully prepaid, withe
out obligation on my part.
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The Cooke Trained Man is the ‘Big Pay Man
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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 wi'l be
called upon to do later on. In other words, learn by deing.
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. Inceed,
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.

,.\?m” - S RN Over 8,000 Graduates are Successful Men
IR Y 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 secial Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplenes,
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

i 0 ma m Mm ER MG &Ka P B 'S A O

New York Electrical School
3) W. 17th St., New York, N. Y.

Please send FREE and without obligation to
me your 64-page book.
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Prediction of Storms by Static

. Paris Correspondent of PracTICAL ELECTRICS

ROFESSOR ALBERT TURPAIN of

the Faculty of Sciences at Poitiers,

F-ance, was one of the first to con-

ecive the idea of using an antenna
and reclo-telegraphic apparatus for pre-
dicting storms.

In ¢ circuit containing a battery and
a soumd=r he connected a Branly coherer,
one of whose terminals was connected to
a long wire acting as an antenna, and
whose other terminal was grounded.
When e ectric waves affected the antenna,
diminishing the resistance of the coherer,
an oper-ative current from the battery
passed through the electromagnet. A pen
attachad to the armature registered the
discha-ges on an ordinary cylindrical reg-
ister cperated by clockwork, while a tap-
ping ‘ever decohered the filings of the
Branlr tube.

Nex:, taking into consideration the un-
reliabflity of the coherer, various phys-
fcists and meteorologists substituted for
it an e¢lectrolytic detector and then crystal
detect)rs. They registered In this way
storm phenomena, either by a relay acting
on a >hronograph, or by a galvanometer
whose ijeviations were registered photo-
graph: cally.

A li:tie later Professor Turpain adopted
in pla~e of these appliances a registering
microammeter. The current to be de-

By Jacques Boyer

Left — Directive frame antenna
designed for reception of the ob-
noxious statics supposed to be the
enemy of wireless, but which are
here utilized for the detection of
approaching storms and the deter-
mination of the point of the com-
pass from which such storms are
approaching.

Below—The electric weather pre-
dicter; the operator at her switch-
board tracing the course of dis-
tant storms, utilizing ether waves
in the form of static for deter-
mining with some degree of accu-
racy their movements.

tected passed through a coil suspended
in the magnetic field of a strong electro-
magnet. Prof. M. S. Rothé, then of the
Faculty of Sciences of Nancy, used a
Duddell chronogalvanometer for the same
purpose, but if the observations made by
these different methods gave useful indi-
cations for predicting storms in the vi-
cinity of the station, they could only give
very vague information on the direction
and path of distant storms.

Since 1911 Professor Rothé, thanks to
the progress of radio-telegraphy, has at-
tacked the problem on other bases. Study-
ing in a general way the propagation of
Hertzian waves, he had the idea of utiliz-
ing static for these predictions. Wire-
less operators are familiar with various
kinds of atmospheric or telluric dis-
charges, affecting wireless transmissions.
Snow and hail, for example, produce a
distinctive sound in telephone receivers,
and this special sound called “sizzling” or
“humming” by the English, i{s quite dis-
tinct from the instantaneous sounds due
to storm discharges. English meteorolo-
gists call these last-named static “clicks,”
if they are sharp-sounding, and “grind-
ers,” if they keep up a prolonged noise.

During the war, Professor Rothé at the
request of M. Rouch, head of the Metereo-
logic Survey of the Army, started experi-
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ments on this subject, first in the Aero-
technical Institute of Saint-Cyr (1917-
1918), and then in the Cosmo-Physical In-
stitute of Strassburg, employing radio-
goniometry. At Saint-Cyr he set up a
large frame wound with numerous colls
of thin wire, so as to be in tune for very
long waves. Following the classic sys-
tem, he connected the extremities of his
winding to the terminals of a variable
condenser and put in parallel a detecting
apparatus. The first bulb acted as a de-
tector and the others as amplifiers.

In spite of the rudimentary nature of
this original installation, Professor Rothé

and his assistant, M. Etienne, determined
for static the existence of speciul direc-
tions or azimuths varying with the day,
and the hours of the day. When circum-
stances were favorable, they could follow
the progress of a storm. In 1919-1921,
with several assistants, the same savant
developed his final method which he
brought to completion during the sum-
mer of 1922. The hexagonal frame shown
in one of the illustrations, photographed
at the Strassburg Institute, turns upon a
vertical axis. It has five colls which
placed In circuit can be tuned for waves
of 1,000 to 30,000 meters in length. Be-
low is a graduated disk and contact slip
ring, and commutators are carried upon
the horizontal supports.

For waves varying from 1,000 meters
to 4,200 meters, one section of the winding
of the frame antenna is used, and two,
three, four and five sections for waves of
greater length up to 30,000 meters.

Using the terminals of the switch, the
observer connects the circuit to a tele-
phone ecircuit in the next room. Back of
the switchboard there are storage bat-
teries and apparatus for orientating the
frame. The telephonic computator seen
in the other photographs seated before
the table, can turn the frame by means
of the wheel directly in front of her. To
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the right are seen the five bulb amplifier,
storage batteries, and oscillograph, ecar-
ried on a tripod. A heterodyne rests on
the floor below the table.

To determine the position of the radio
telegraphic station, the first thing to do
after tuning is to turn the frame until a
maximum sound is received, for then the
transmitting station lies in the direction
of the vertical plane of the frame. Greater
precision is obtained by turning the frame
through 90 degrees so as to produce ex-
tinetion of the sound.

Radiogoniometric observations once ob-
tained, give a certain number of interest-
ing data. We give big abstracts of a
memoir of Professor Rothé, now in
charge of the Physical Institute of Strass-
burg, and from various observations of
Professor lLacoste of the College of
Mende (Lozére) who also carried out a
set of experiments with the same ap-
paratus in the vacation periods of 1921-
1922,

At first static was observed in definite
direction when storm clouds appeared on
the distant horizon, and from all points
of the compass when a storm occurred in
the vicinity of the station; a steady rain
stopped it, but violent rain-falls failed
to suppress it or did so only in part.
In winter, static which in hoar frost or
conditions favoring dew or during an
aurora were null, grew stronger as the
sun rose, and fog due to the evaporation
of moisture filled the air. Noises corre-
sponding to those due to snowfall were
then perceptible. DBesides these, “sizz-
lings,” Professor Rothé noted during the
course of the day varying static to which
he gave different names., and which he

defines as below. He calls clicking (cra-
quements) those whose lowest note
sounded like the snapping of a piece of
wood; and continuous clickings charac-
terized by louder, shorter and sharper
sounds than the preceding he called snap-
pings (claquements). He gives the name
of discharges to less frequent manifesta-
tions due to storm clouds at greater or
less distances; this static gives loud me-
tallic sounds, and during their entire
duration varies neither in intensity nor in
pitch.

Professor Lacoste counted the static
produced per minute on azimuths for each
20 degrees. In the most favorable con-
ditions he made several observations com-
pletely around the horizon, changing the
amplification so as to get rid of the lesser
statics. To distinguish better the differ-
ent kinds of static, he employed Profes-
sor Rothé’s method of registration, using
an oscillograph.

In this way Professor Lacoste obtained
for storms at Strassburg long series of
characteristic peaks in the tracings of the
registration apparatus, which peaks were
due to violent discharges; he obtained
several records corresponding to lightning
and hailstorms. For more distant storms
he found definite indications on the
curves, sometimes exceeding a minute in
duration. He also located isolated peaks
due to clickings and snappings. He found
that storms give static of different
lengths, but what s more important, he
found that a radiogoniometric frame
enabled the time of a storm to be pre-
dicted. He has deflned among others the
three following laws, applying to baro-
metric depressions:

Electric Target
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1. A distant barometric depression wikh
sharply concentric close, isobacic lin->s,
accompanied the maximum snapoings cb-
served in the region south and scutheesst
from such depression.

2. When the center of a dep»ession is
far away, and the isobaric curv2s are of
large diameter, the same maxinum will
be in the direction of the periphery of
such depression.

3. Secondary depressions, bhsrometric
pockets, and local barometric ewevatiors,
define the front of the storm, but tae
maximum cannot be easily founc. There
is hope that in the future the t.me of a
storm will be predicted with aceuracy.

4. When a wireless observer finds sta-
tic to be isolated, few, and week, grow-
ing no stronger in the course of the dagy,
he can announce an atmospheric calm n
the immediate neighborhood of his stu-
tion. On the contrary, if the static be-
comes more frequent in the course of the
day, and one or more maxima are found,
these are due to distant storms in the
direction of such maxima. Besides, when
very strong clickings definitely o-ientated
are heard, the existence of a berometric
depression is proved. Then when the
frame shows practically the sam= violemt
discharges at all points of the zompass,
the storm has reached the locality of tte
station,

Although the results describel above
do not give absolute certainty, this method
of radiogoniometry will certainly facili-
tate weather predictions when statiors
distant from each other make simul-
taneous observations of static.

By Dr. Albert Neuburger

Berlin Correspondent PracTicaL ELECTRICS

Left—The shooting benches of a German target
range. Center-——A view of the targets of the elec-
tric rifle-range. Right—The target observers who
give the results of the shooting.

HE manner in which hits are indi-

cated on targets is usually a very

primitive one. In most cases there
is little difference between the fashion of
today and that of past centuries. A man
usually stands below the target in a pro-
tective trench, having a stick In his hand.
With this stick, at the end of which is a
small disk, he points out where the bullet
struck. If the target was missed, he
gives a special sign with his staff. Some-
times there is a painted board standing
beside the target. The circles on the tar-
get have numbers, and on the board are
corresponding numbers and the man in
the trench points out the corresponding
number on the board.

There are other ways of announcing,
but all are very primitive and sometimes
very dangerous for the man at the target.

An electric self-Indicating target has
been introduced in a German shooting gal-
lery. The installation consists of trans-

mitters and receivers. The transmitters
area in the trench before the target. The
receiver is placed on the shooting stand.
Transmitter and receiver are of the same
kind. Each of them shows a scale with 23
fields, which contain the numbers from 0
to 20 and the inscriptions “Telephon” and
“Stop.” On each a needle is turning. The
needle of the transmitter bears a handle
by which it can be turned on each num-
ber of the scale. In order to exclude
every doubt on which range it stands, it is
connected with a special wheel, This
wheel operates to stop it always in the
middle of a number. Transmitter and re-
ceiver are connected together, so that they
must make uniform motions.

An electric installation causes the
needle on the shooting stand always to
have the same position as the needle of
the transmitter near the target. Every
time the operator turns the needle on the
transmitter at the target, an acoustic signal

is produced on the shooting stand whick
announces the changing position of the
needle to the rifleman and to tie mar
who is registering the results. Ia1 order
to protect the needle from being turnec
by the rifle-man, so as to give a false read-
ing, the whole scale is covered with ¢
glass plate which cannot he opened.

As the shooting galleries usualy con-
tain a number of shooting stands side by
side, each of the acoustic signals has its
distinctive sound, thus eliminatiag any
possible doubt as to which stand is sig-
naled to. In the same manner, -he sig-
nal at each transmitter has its owr sound
These signals are produced when a button
on the shooting stand is pushed.

There is also provided a telephine for
direct conversation between the rMie-man
and the recorder at the target. Ihe sig-
nal “stop” directs cessation of firtng, and
is especlally for signaling from tarzet to
shooting stand. -
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Night Photograph of Manhattan
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B—Whitehall Building.
Tower. 7T.~~World Dome. .

TE take pleasure in reproducing a
photograph giving a panoramic
view of the lower part of Manhat-

tan Island, the business district of New
York, =en from the Brooklyn side.

In the dark of the late evenings, the
city of New York, seen from the East
River <r the Hudson River, is a most
wonder<ul sight. It is a true galaxy of
electric lights. Window after window of
the grezt buildings shines brightly through
the darsness, the gold dome of the World
Bullding reflects its quota of light, and
the hign-power lamps in the Woolworth
Buildinz make a most effective display.

The =all buildings of New York give a
most paculiar effect when the city is seen
by daylght from the bay. It looks like
a city htuilt upon a rising hill. The high
buildings rising up suggest structures of
less al itude, situated like an Italian
mountan town on the summit of a hill.
But of -ourse it is the height of the build-

2.—Goaranty Trust Building.

3.—Equitable Building.

ings that give this effect, for lower Man-
hattan is practically level.

The glory of the business district of
New York has an exponent in the won-
derful buildings, whose lights are seen in
this photograph. The World Building,
with its gilded dome, is dwarfed among
its neighbors. Yet not many years ago
its height seemed almost fabulous, and
after the measurement of the main build-
ing was given, it seemed astonishing to
think of the dome surmounting the build-
ing. Now there looms over the lower city
the great Woolworth Tower, rising to
about double the height of the World
Building. Poor Richard said that a penny
saved Is a penny gained. Had Benjamin
Franklin lived in Woolworth days, it is
hard to think what he would have said of
the nickel and the dime, out of which the
Woolworth Tower was capitalized.

In the writer's early days the street car
service of New York was given by cars,

4.—Singer Building.

5.~Park Row Building. 6.—~Woolworth

some of them drawn by two horses, some
by one, while sometimes a team of mules
might be seen, evolving the rapid transit
of those days. There were numerous stage
lines, the rattling stages with iron tires
banging over the stone paved streets of
those days, many of them paved with
round cobblestones. Stages and street cars
were unheated ; the stages made not much
over four miles an hour; the street cars
did a little better. There was a skating
rond on Fifth Avenue and 46th Street,
another on Fifth Avenue and 59th Street;
the main post office was housed in a de-
crepit church building at the corner of
Nassau and Liberty Street. For a bird’s-
eye view of the city one would climb up
to the top of a wooden bell tower, per-
haps 100 feet high, which stood in Jef-
ferson Market. Now we go up nearly a
seventh of a mile from the street below.

Some of the leading buildings are In-
dicated by numerals.

Ever Flowing Milk Bottle

APEBPETUAL fountain of milk pour-
ing into a glass tumbler which does
not ove~flow, is a contrivance adopted by
dairy crganizations for stimulating the
consumpation of milk. The unseen source
of the nilk and the reason for the tumbler
never everflowing, notwithstanding the
continu=us flow of the liquid into it, tend
to myst fy the onlooker.

'The cevice is actuated by a small elec-
tric macor. The supply of milk is con-
cealed m a tank contained in a cabinet,
which apparently is only a stand on which
the electrically-operated contrivance is
mounter. The fluid is pumped into the
bottle -hrough a tube entering at its
mouth, the liquid completely enveloping
the tube and concealing it. Consequently,
as the milk flows out, the tube Is not re-
vealed.

Examination will prove that the liquid
is not nailk, but a fluid prepared to repre-
sent th=s product of the cow. In reality
it may je of any color, so as to represent
grape jiice or other beverages. A shoe-
manufa sturing enterprise has applied the
idea as a means of pouring shoe polish
into a shoe. The device therefore con-
stitutes a miniature pumping plant.

Dairy organizations in Baltimore, Phila-
delphia, Chicago and Pittsburgh have

- ~

FOR BETTER HEALTH
lez MORE M|y

e

An everflowing milk bottle. Everyone knows
how it is done; the opacity of milk or of its
imitation makes the deception perfect.

made use of the contrivance in a na-
tional campaign for increasing the use of
milk. The self-contained, electrically op-
erated milk bottle is supplemented with
suitable text inscribed on the front of
the cabinet, for example: “For Better
Health Use More Milk.”

The same perpetual flow of fluid has
been used in this city by a leading wine
dealer of former days. The glass tube
through which an electric motor pumps
up the fluid into the bottle i1s curved in
parabolic contour, so as to be enveloped
by the fluid. The dark wine (it would
be grape juice now) covered and hid the
transparent tube perfectly.

The same principle has been applied to
very elaborate displays, with numerous
bottles or other sources supplying streams
of fluid all at once, without cessation.
Some of these were quite striking and in-
volved a complication of conduits and
comparatively powerful electric pumps to
keep the many conduits supplied.

It will be observed that the capacity of
the stream of alleged milk enveloping the
tube through which the supply enters the
bottle, makes the deception particularly
easy in this case. Grape juice by its dark
color also gives a good screening effect.

Contributed by S. R. WINTERS.
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Modern X-Ray Apparatus

A portion of an X-ray apparatus for producing a continnous uni-direc-
tional current, belonging to the X-ray plant of Columbia University, New

York.

Electrical transformers delivering 200,000 volts potential; this operates
the great Garfield Hospital X-ray apparatus, the largest in the world, in

Washington, D. C.

HE apparatus illustrated here is
used for the production of continu-
ous unidirectional current at pres-
sures up to 200 kilovolts. It is part
of the X-ray plant at the Crocker Institute
for Cancer Research, Columbia University,
New York City, where the most modern
methods of treatment for cancer are being
developed under the supervision of Dr.
Francis Carter Wood, Director of the In-
stitute. The set consists of an alternating
current generator, a high-tension trans-
former, four Kenotron vacuum tubes to
rectify the alternating current, and con-
densers to smooth out the pulsations.

The generator is of the induction alter-
nator type, and when running at full
power delivers alternating current at 220
volts and 500 cycles,

This flows into the primary of the trans-
former and there is stepped up to 100
kilovolts, This high-tenslon circuit car-
ries current to the kenotrons, which act
as valves, permitting the current to flow
in one direction only.

The kenotrons stand on large insulators
above cylindrical iron tanks. The tanks

contain small but highly insulated trans-
formers, which supply a few amperes of
current to keep the kenotron filaments at
a white heat. Behind the kenetrons will
be noted two large rectangular tanks.
These contain the condensers which are
oil immersed.

The condensers act as equalizers for the
rectified current which comes from the
kenotrons in pulsations, 500 a second.
They store up electricity during the pulsa-
tions, and give it out again between the
pulsations, keeping the pressure on the
X-ray tube nearly uniform.

It will be observed that all the high-
tenslon conductors are of large diameter
brass tubes—in order to prevent the
corona or brush discharge that takes place
at high voltages from sharp corners and
small wires.

The usual commercial forms of high-
voltage X-ray machines rectify the alter-
nating current by some form of commu-
tator, supplying the tube with unidirec-
tional but pulsating current. Since the
voltage varies during a pulsation, only the
mean or average value can be determined,

and even this changes with the wawe-form
and the load.

With the present machine the vol-age is
almost constant, and may be accurately
deterinined and consistently reproduced.

The purpose for which the apparatus
was constructed was to determine the ex-
act amount of X-ray required to kill a
cancer cell. This is the basis of all -reat-
ment, but is as yet an unknown qumatity.
In addition, the apparatus is being used
in studying many problems in biology and
physics.

Describing the new X-ray Labaratory
and apparatus at Garfield Memorigl Hos-
pital, Dr. E. A. Merritt, the Roen:genol-
ogist, sald recently:

“The new X-ray apparatus insta led in
Garfield Hospital, which is now ready for
operation, was designed and built under
the personal supervision of one of Amer-
ica’s foremost electrical engineers. He
has devoted twelve years of his t me to
developing what he considers the last
word in the construction of X-rey ap-

paratus.
£00,000

“The equipment will deliver

Another view of the Garfleld X-ray plant, showing further details,
with Dr. E. A. Merritt, Roentgenologist, operating it. .

pital.

Treatment of a patient on the operating table in the Garfield Hos-

It will be observed that the nurse is unprotected, as the entire

apparatus is perfectly shielded.
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volts, which is 100 per cent greater than
has »en produced in America by any
other ¢pparatus until this particular type
was pit into use.

“The benefits derived from the X-ray
tref iment, particularly in

large high-tension transformers, to which
power is supplied from the city circuit,
and is stepped up to 200,000 volts and
rectified by revolving spheres, known as
torvids. The control stand, which governs

applies tion, particularly in
rect proportion to the amount
of X ray energy expressed in
terms of short wave lengths
that »cn be delivered, and the
outpirt of this machine is now
as g-eat as can be utilized
by th2 most perfect X-ray
tube y2t devised and installed,
speci1lly made for this and
the similar types of appara-
tus.

“Tae transformers are lo-
cated n a separate room un-
der leck and key, and the elec-
trica’ energy is transmitted
from them to the X-ray tube
in ans-her room through large
brass Hipes which are located
ten fe=t from the floor and
connect with the large lead-
lined cylinder enclosing the
X-rar tube.

“A _acket of lead one-half
inch in thickness lines this
cylinder, in order to prevent
the escape of the X-rays.
There is in the bottom of the
cylinder an aperture six
inches in diameter, in which
filters made of metals are
placel and it is through the
meta” filters filling this open-
ing tact the X-ray plays upon
the jarts of the body to be
treatec.

A vast amount of thought
has en devoted to protec-
tion »f the patient from pos-
sible eontact with any part
of the apparatus which may
prodi ce dangerous shocks, and
this j-otection has been per-
fectly achieved. All of the
usual ead impervious screens
and J:vices are unnecessary
as the apparatus itself fur-
nishes the necessary screen-
ing. Therefore it is possible
for tae attending physician to
stanc Jy the patient and talk to him with-
out rmy danger.

“Tre apparatus consists of two very

waukee.

We show above a new type of X-ray machine.
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moved in distance from the transformer
room so that there is not the slightest
noise. An operating table which ecan be
lifted to the proper height by a worm-gear
device is placed beneath the X-ray tube
in its lead casing. This cas-
ing is two feet in diameter
and six feet long and is
carried by movable wooden
pedestals at either end. The
table supporting the patient is
run in between these wooden
supports until that portion of
the body to be treated is di-
rectly beneath the screened
aperture in the side of the
cylinder. No other adjustment
or additional protection are
necessary.

“The entire machine is con-
trolled, after the patient is in
position, by the operator, who
occupies a place at the control
stand. The only duty of this
operator is to make a record
of the time of treatment and
watch the operation of the
machine, There is no emer-
gency whereby the patient
could receive any injury.

“Heretofore, even with X-
ray installations of only one-
half of this capacity, it has
been necessary to line the
walls of the treatment room
with lead and place the pa-
tient in this room with an
unshielded tube. The method
above described, of protecting
the tube and the high-tension
terminals, obviates all such
necessity, and the X-ray
treatment room is no longer
a place in which the patient
has to be segregated while
being treated.

“The X-ray Laboratory of
Garfield Hospital is under the
immediate supervision of Dr.
Thomas A. Groover, Dr. C. A.
Christie and Dr. E. A. Mer-

the starting and stopping of the motors,

This comes from Mil-
A striking characteristic of it is that the X-ray cabinet is
placed beneath the bed; it is shown here with the doors open. The patient
above it is being X-rayed, with absolutely no disturbance whatever.

ritt, Dr. Merritt being the
Roentgenologist of the hospi-
tal. This apparatus was in-
stalled In the Garfield Hospi-
tal for the reason that it was

essential to connect with alternating cur-

and regulates this voltage, is In the same rent, and because this is an Institution with
room with the patient, but sufficiently re- adequate space for such an installation.”

Protection from X-Rays

HE following are some recommendas

t.ms which have been made by an
English body, The X-Ray and Radium
Protection Committee of Great Britain:

The danger of over-exposure to X-rays
and ridium can be avoided by the pro-
visio1 of efficient protection and suitable
working conditions. The known effects on
the gp=rator to be guarded against are:

1. Visible injuries to the superficial
tissues, which may result in permanent
damage.

2. Derangements of internal organs and
chanzas in the blood,

Tl ese are especially Important, as their
earlie~ manifestation is often unrecog-
nizec, and the following precautions are
recom nended :

1. Not more than seven working hours
a day

2. Sundays and two half-days off duty
each w~eek, to be spent as much as pos-
sible out of doors.

3. Annual holiday of one month or of
two separate fortnights.

Sisters and nurses, employed as whole-
time workers in X-ray and radium de-

partments, should not be called upon for
any other hospital service.

The protective measures recommended
are dealt with under seven sections, but
it must be clearly understood that the
protective measures recommended for
these various purposes are not necessarily
interchangeable; for instance, to use for
deep therapy the measures intended for
superficial therapy would probably sub-
Jject the worker to serious injury.

I. Diagnostic Purposes.—~In the case of
screen examinations—

(a) The X-ray bulb to be enclosed as
completely as possible with protective ma-
terial equivalent to not less than 2 mm.
of lead ; the material of the diaphragm to
he equivalent to not less than 2 mm. of
lead.

(b) The fluorescent screen to be fitted
with lead glass equivalent to not less than
1 mm. of lead, and to be large enough to
cover the area irradiated when the dia-
phragm is opened to its widest. (Prac-
tical difficulties militate at present against
the recommendation of a greater degree of
protection.)

(¢) A travelling protective screen, of
material equivalent to not less than 2
mm. of lead, should be employed between
the operator and the X-ray box.

(d) Protective gloves to be of lead, rub-
ber (or the like) equivalent to not less
than 1% mm. of lead, and to be lined with
leather or other suitable material. (As
practical difficulties militate at present
against the recommendation of a greater
degree of protection, all manipulations
during screen examination should be re-
duced to a minimum.)

(e) A minimum output of radiation
should be used with the bulb as far from
the screen as is consistent with the ef-
ficiency of the work in hand; screen work
to be as expeditious as possible.

In the case of radiographic examina-
tions (“overhead” equipment)-—

(a) The X-ray bulb to be enclosed as
completely as possible with protective ma-
terial equivalent to not less than 2 mm.,
of lead.

(b) The operator to stand behind a pre-
tective screen of material equivalent to
not less than 2 mm. of lead.
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ODERN artillery prac-

r 1 tice differs widely from
¥ 4 that of former days. In
old times the guns on a ship
were carried on a regular deck,
and opposite each gun there
was a port te be opened when
the gun was fired. In a popular
version or description of the
battle between the ‘“Bonhomme
Richard,” the rather inadequate
ship which the French Govern-
ment gave Paul Jones for his
exploits, and the English ship,
“Serapis” off Scarborough on the
Yorkshire coast, the story is
told that the ships were lashed
side by side so that the ports
could not be opened on Paul
Jones’ vessel, and the guns were
fired against their own ports,
blowing them off, so that they
could fire on the enemy’s vessel.

In those days the ships were
made of wood, and claims were
made that some wood would
swell up and partly close & hole
made by a cannon ball. As all ships
were made of wood in those days, it was
an object for the enemy to set them on
fire; so one feature of artillery practice
was the shooting of red hot cannon
balls. These were heated to redness in a
furnace, a lot of wet hay or straw was
rammed into the gun in front of the
powder, for everything was a muzzle
loader in those days, and the piece was
discharged in the hopes of imbedding the
ballﬂln the enemy’s sides and setting him
on fire.

One great point was to hit the enemy’s
ship at the water line, between wind and
water, as it was called. There was not
much chance of getting a ball through the
side of a ship beneath the water; while
if a hole were made well above the water
it would not constitute a leak In any
sense. The gunners pointed the guns as

Electric range finder for use in artillery practice, one of the ways of
carrying out the astonishingly accurate long distance artillery practice which
received such impressive illustration in the World War.

well as they could and watched their
chance to discharge them; the rolling of
the little vessels then used complicated
the problem greatly, as it affected the
elevation of the guns. Pictures of the
gun deck on those days show the men
stripped to the waist, and this is sup-
posed to have been done with a special
purpose; many of the wounds received
were due to splinters of wood which were
scattered in all directions by balls enter-
ing the ship, and the feeling was that if
the cloth of a garment were carried into
the wound by a splinter it made it all the
worse and less amenable to healing treat-
ment,

All this was short range work, point
blank firing or nearly so, and the pro-
jectiles were solid spheres of iron. This
was the regular line of fighting between
ships at sea. Where ships were attacked

from a fort or where a fort was
attacked from the wates, bomb
practice at high trajectary witl
plunging shells, was adepted.

In modern artillery >ractice
against vessels at sea, the en
emy will be fired at when quite
invisible from the gunne~’s plat-
form. The extreme rang2 is cer-
tainly less than that ¢f the
German siege gun whih was
used against Paris during the
war, but firing may begin at ¢
range of 20 miles, the =nemj
being sighted from the 3izhting
mast tops of the vessel.

The most elaborate >alcula-
tions have been made te deter
mine the course of the projec-
tile, the ships are built to give
as steady a platform a3 possi-
ble, and elaborate apparatus is
used to direct the poirting of
the guns by what may be termec
“calculating machinery.’

The {llustration showe an ap-
paratus designed for use ir
forts, to direct firing against the 2nemy’s
ships. It comprises a system of ranging
and following a moving vessel end has
been under trial by the Departnent o
War of the United States. The lata o2
observation are telephoned to the officer
at the apparatus and by manipulating
the machine the pointing of the gux is de-
termined. A ship at 20 or even I miles
distance is a very small target, and the
utmost refinement of practice is mequirec
to hit it. Some of the original fermulas
used in gun practice took into 2ccoun:
every conceivable element. So mtch 8c
was this the case that one or nore o:
them have been dropped from modert
practice. . The fight between Paud Jones
and his English adversary was a won
derful contrast to the long range battle
between the English and Germaa ships
off the Falkland Islands.

Wire Stripping Machine

LL experimenters at some time or an-

other have encountered the difficulty
incident to stripping the ends of insulated
wire with a pen-knife or other tool. The
operation done In this way by hand is not
only slow but is imperfect, is very apt to
nick the wires, and if there are a number
of wires bunched together it leaves them
spread about in the most awkward way.
The ends of the wires have to be twisted
together before use.

The apparatus illustrated is designed
for use where a quantity of wires which
may be single, or twisted wire, or flexible
cord, has to have the ends stripped. The
appliance is very small, 3 inches square by
9 inches long, and contains a set of knives.
These knives are rotated at high speed by
an electric motor, and their operation is
two-fold. They cut the insulation away
from the wire without injury to the metal;
and having stripped the end to the de-
sired length, the copper strands are tightly
twisted together, by the action of the ma-
chine, so that whea the wires are with-

Simple apparatus for removing the insulation
from the ends of ductors, dispensi with the
usual application of the knife or screwdriver to
this purpose. It may be placed horizontally.

drawn the end Is in perfect shape for in-
sertion in the binding posts or for making
permanent connections.

The main drive shaft is carried er bear
ings and a screw on the outside adjusts
the knives for different sized wime. ever
while the machine is running. The imives
are self-centering; there is a peda whicl
when pushed down causes the machine tc
operate. This pedal presses on the end o1
the shaft seen on the left of the Hlustra-
tion, and on the right there is diseernible
the little opening through which tae wire
is inserted.

By using different collets, the nachine
is adapted for different sizes of wire. The
moving parts are all enclosed in an alu-
minum hood, which Is easily remo~ed, for
oiling or inspection. When open, the knives
are easily changed or removed for sharp-
ening. The speed of operation depends en-
tirely on the operative's speed in irserting
the wire end, and of course varies some-
what with the style of wire workeil on.
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Generator Flashlight

HA writer be-

l'eves that many
peop € colncide with
his wew that the
omniresent flash-
light sperated by its
minttz dry battery,
is at once a wonder
and in annoyance,
This wpparatus is so
smal' that its useful-
ness wbout a house
and #he amount of
work which it does is
real_y surprising.
The unsatistactory
feattr> is the giving
out o1 the battery.

In murchasing bat-
teries, the age of the
batterz must always
be looed out for, as
a drr battery gradu-
ally ceteriorates by
mere.y standing idle,
and ax old battery is
freqoeatly exhausted
before being Inserted
in th> hollow case of
the flzshlight.

Th2 flashlight
which we illustrate,
while 2aturally somewhat higher in first
cost, 2 spenses absolutely with the battery

New Auto

electrical colls or convolutions and
is very simple in construction in-
volves a radical departure from the prin-
ciples used In most previous ammeters,
as no <0ils are used. The case of the in-
strun ent has a magnetic yoke or loop
proje~dng to the rear, through which is
passel the cable or wire carrying the cur-
rent, vhich actuates the index. The yoke
has rde pieces extending into the inside
of tte ammeter. These poles vary in
magn 2 ic polarity and strength, according
to th2 direction and strength of the cur-
rent D:ssing through the wire and, being
made ¢f a special alloy steel, act without
any r2:idual magnetism error which would
change the zero of the instrument.
Ther= is also a fixed permanent magnet
inside the instrument with poles located
at rickt angles to the poles of the yoke.
Pivot=e. on a shaft in the center of this
group >f poles is a soft iron vane which
takes wp a position corresponding to the

Q. K automobile ammeter that has no

THI illustrations show a very ingenious
cinur lighter of French invention.

A Txtal vessel (E) contains a little
water (C) at the bottom to keep it cool.

An elkctric cigar lighter; the upright portion
holds gmsoline and a sparking rack is seen at its
base; ‘& lighter proper is lying alongside of it;
it operves by connection to the lighting circuit.

A flashlight operated by a generator contained in a case hel
the generator and the case is of a shape to fit the palm.

trouble, and flashlights of this type have
acquired extensive use in Europe.

bile Am

..

The last simplification of the ammeter; this in-
strument contains no windings and no internal
leads, operating by the field of the main external
conductor.

Cigar Lighter

Concentrically placed within it is a sec-
ond vessel (B) which contains some gaso-
line (J). A metal rod with some asbestos
near its bottom, with a wooden plug (I)
at the top, enters this vessel and remains
there when not in use as shown. (T) is
an Insulating collar of wood or fibre. One
of the leads (A) from the lighting circuit
is connected to the metal case (E). From
the metal case a second lead (F') goes to
a corrugated plate (G); the other lead
from the circuit (M) connects with a sec-
ond corrugated plate (K). (K) and (G)
are about one-eighth of an inch away from
each other.

To light the taper, as it may be called,
it is rubbed down the space between the
two corrugated plates, which operation
completes the circuit intermittently;
sparks fly out and light the gasoline soak-
ing the asbestos, and a flame which stays
lighted long enough to take care of the
cigar or cigarette, ensues. The photo-
graph shows the complete apparatus with
the lighter lying at its side.

d in the hand. The fingers operate

253

Within the case,
which is given a sort
of pistol-grip shape,
there is contained a
magneto. By press-
ing the handle the
magneto is caused to
rotate, and by releas-
ing it, repeating the
pressure again, and
keeping up the proe-
ess, the generator is
kept In operation
and the lamp s
lighted as long as the
fingers are kept in
motlon,

An 1interesting de-
velopment is the op-
eration of a pencil
type lamp attach-
ment for the use of
physiclans for diag-
nostic purposes.

The generator
flashlight is supposed
to be of French ori-
gin and is certainly
a very Iinteresting
development of the
flashlight.

The illustrations show the physician's
appliance and the regular lamp.

meter

relative strength of the permanent and
the electro-magnetic poles. The shaft car-
ries the usual index which indicates the
value of the current on a dial. The move-
ment I8 so balanced that shocks or sway-
ing will not cause the pointer to swing.

This peculiar construction, which was
made possible by the development in the
Westinghouse laboratories of the new non-
residual steel alloy, reduces by more than
50 per cent the number of necessary parts
and greatly increases the reliability and
strength of the instrument.

Instead of wiring the meter to the car
system by means of two leads of wire or
cable with connections and eclips, the only
operation necessary i1s to pass the mailn
cable through the opening of the yoke in
the back of the Instrument. All possibility
of ground Is eliminated; there can be ne
short circults or burn-outs; no amount of
overload will Injure the meter; and there
can be no loosening of connections.

oy
e
==

Sectional view and illustrative diagram ot the
connections of the cigar lighter, and of the reser-
voir containing the gasoline.
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Reverse Pedal
=

7 Switch
Rear spot light for an automobile, automatically
turned on when the reverse gear is thrown in by

the chauffeur, lighting up the road behind him so
that he can watch his path.

H AVING once experienced an accident
when a car backed down into a deep
gulley while being turned about in dark-
ness, an owner installed the foot-operat-
ing reversing light as fllustrated herewith.

A 6-inch reflector type lamp, such as
used at the front of the car, was mounted
at the rear, adjacent to the tail light, in
position to direct its rays rearward. This
was connected to the same wire leading
to the tall light, but the ground lead was
taken back to a simple switch which made
contact when the reversing pedal was
pushed forward, thus lighting up only
when the owner is about to reverse. This
switch was made as a brass wiping blade
to touch the side of the pedal, allowing of
a considerable movement for contact.

Such an installation is a simple matter
for any owner to make, and will be found
helpful as obviating the uncertainty of
backing in darkness.

Contributed by GEORGE A. LUERS.

Spark Plug Indicator

HIS appliance is at once an indicator
and intensifier for spark plugs on an
automobile engine.

Eight old spark plug cores are the first
requisite, in whose place, however, reason-
ably heavy copper wire can be used. But
the spark plug cores are preferable as
supplying good insulation and having
binding posts or connecting studs on their
ends.

A block of wood about three-quarters
of an inch by two inches is required, and
four holes are bored into it in the center
line of the wide side, if for a four-cylinder

Wires from
spark

Simple attachment to be placed on the dashboard
of an automobile, so that the chauffcur can watch
the action of the spark plugs indirectly, each one
having its own spark gap exposed to view.

motor. Other holes at right angles to
these receive the spark plug cores tightly,
so that they will stay placed. The strip
of wood is screwed to the dashboard of
the car so that it is seen from the seat,

and each pair of plug cores is connected
in the high potential circuit for one of
the cylinders. The ends of the conductors
of the cores should be about the thickness
of a dime apart. It is a good plan to
glaze the front of the board to keep out
dust and improve the appearance.

It will be understood that these spark
gaps have to be on the high circuit wires.
The holes through which they are seen
are not bored completely through the
wood, and it is well to paint the inside of
ithem black, or even stain them black with
nk.

When the engine is running perfectly,
each spark gap passes a spark when the
cylinder is fired. But if any one of the
gaps ceases to show sparks, it indicates
an open circuit and tells which cylinder
is missing. The illustration shows the
apparatus constructed with four gaps, as
for a Ford engine, but of course it may
have six, eight or twelve gaps for different
types of motors.

Contributed by CHARLES FoORD.

You are Invited to the
Radio Shower Party

$5,000.00 worth of radio appara-
tus will be given away on March
29th by the leading radio manu-
facturers in the flnited States.
For further details, see:

The April Issue of
“Radio News”

Did you know that the man who
wrote “Pigs Is Pigs,” Mr. Ellis
Parker Butler, writes every month
for “Radio News”? Don’t fail to
read “Mr. Brownlee’s Loud Talker”
by this famous humorist, if you
wish a half hour’s good fun!

Some of the other interesting
articles in that issue are as follow:
Transmission of Photographs by

Radio. By S. R. Winters.

A New Radio Frequency Receiver.
By Wayne R. Jamison.
Electrons, Electric Waves
Wireless Telephony. By

J. A. Fleming.

The Construction of a Detector
and Two Step Amplifier. By
Arthur W. Lambert, Jr.

The Itch for Distance. By Arm-
strong Perry.

and
Dr.

Automobile Thief Alarm

HE accompanying illustration shows a
“Thief Alarm” for automobiles. Fig.
1 shows a steel hox 4 inches by T inches
by 5 inches, which can be placed on the
dash or at one side. Opening the door
reveals a face similar to that of a clock,
with a hand operated by the handle (R).
The numbered dial is shown on the
right. It contains a circle of segments
numbered from 1 to 12, over which slides
a hand (P). When the car is running
the connections are as shown above
From the battery (B) the current flows
through the dash switch (D) to the arm
(P). Then to segment No. 10 and to the
timer.
When the driver leaves the car he turns
the dash switch and moves the arm to
point to any of the numbers except No.

4, which is the right number. A thief
attempting to make off with the car would

Thief alarm for the automobile; unless -arrectly
connected, it will be quite impossible for the car to
be driven any distance.

turn the dash switch, and unkss he
chanced to turn the arm to No. 4, ~he bell
in the box would ring, as all the other
segments are connected together imgide.
The current would flow from the arm
(P) through the segments out from No.
11 to the bell, and if a system similar tc
this 1s in use, a bell ringing in a car
would attract the attention of everyone
in the vicinity.
Contriduted by O. C. WATKINS.

Tester for Spark Plug Sat

HE illustration shows a tester for de
termining the condition or action oZ
spark plugs under pressure.

This appliance consists of three cross
pipe connectors, one “T"” connecto~, three
pipe nipples and five plugs. Four sircular
glass dises are set into rubber inzerts ir
the connectors and the spark pligs are
screwed into the opposite ends. An air
hose connector is used for attachinz a tire
pump, and the pressure is carried wp to T0
pounds.

Under these conditions the pligs are
tested with a spark coll, and thz spark
can be observed through the sigimt glass
In addition to the electrical test, tie com-
pressed air gives an opportunity t> detec:
leaks In the gaskets or around tie elec
trode of the porcelain.

Contributed by GEORGE \. LUERS.

Three ¢ Pipe Cross Connecfors, 4 Pipe

! -Sight Hole “ Rubbe‘r

NN
\ .

4 s :
*--Drilled F A
rilled Pipe Plugs Flenge

This apparatus tests spark plugs unde- pressume
equal to the compression of the engine, s valuabe

feature.
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HB microphone shown in r
the accompanying illustra-
tion is wery sensitive and costs
practicadly nothing to construct.
It consists of a small pencil of
carbon supported loosely be-
tween two blocks of the same
substaaee mounted on a sound-
ing boerd and box of thin wood.
For the carbon blocks I
sawed ¢ff the tops of dry cell
carbons, which have a binding
post a:tached. A small inden-
tation 1= made In each of these
on the end opposite the binding
post. The carbon pencil is ob-
talned “rom an old flashlight
and th> same is filed to a point
at both ends. This {s mounted
between the two blocks.

e
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tened together with glue, as
brads or nails decrease the sen-
sitiveness. The blocks are con-
nected, by means of a plece of
fine wire or telephone cord, to
a dry cell and a 75-ohm re-
ceiver. Any sound in the range
of the microphone will cause
the sounding board to vibrate,
which increases, or decreases
the pressure between the pencil
and the two blocks. This
changes the resistance, and the
flow of current is increased or
decreased, thereby producing
sounds in the recelver. The
sounds emitted from the re-
celver are usually much greater
than the original sounds, so the
microphone may be used to am-

The sounding board and box
for th> base must be of thin
wood, preferably pine, and fas-

Planting by Electricity

CzLIFORNIA grape grower located

in the San Joaquin Valley has de-
vised a novel method for planting 200
additicnnl acres to vines in record time.
He has 1tilized electricity to do the heavy
work.

A pcwer line ran close to his vineyard
and he arranged with the power company
to conrect the line with an insulated cable
long eaeugh to reach to all parts of the
plantirg area. Four 5%:-horsepower elec-
tric dr Ls, each fitted with a 3-inch auger,
were tien connected with the power line.
One nm1a was detailed to look after the
cable :nd another to operate the drill. A
third j-liced the cuttings in the holes and
tampec the earth around the roots.

WitL such a crew the work of drilling
holes cmd placing the vine roots proceeded
at a f: st pace, for it was but the work of
an ins:mt to drill a hole 14 inches deep,
leaving the earth soft and ready for the
plant. An average of 21% acres of planted
vineya *‘c was covered daily by each drill
crew, aad not only was valuable time
saved, tut the cost of planting was less
than wnler old methods.

Jontributed by ARTHUR L. DAHL.

HLRE are several cases in which
p-I>t incandescent lamps are used to
regula-e or rather to direct electrolytie,
metallargical and similar processes. Thus
in the manufacture of aluminum in the
electrie furnace, a mixture of cryolite and
bauxit2 is melted up so as to represent
a sort >f an electrolyte, and a current
passing through it decomposes the baux-
ite onl,, precipitating aluminum, which is
drawn off from time to time. The cryolite
acts a3z a solvent and is but slightly de-
composed. As aluminum is separated from
the baixite in the mixture, the resistance
of the »ath increases. An incandescent
lamp accordingly is connected with the
bath frem electrode to electrode in par-
allel wi-h the electrolyte, and this burns
brighter and brighter as the bauxite is
decompcsed, so that when its brilliancy in-
crease: noticeably the operative simply
has to add more bauxite to the melt, re-
ducing :he resistance, so that the lamp
burns less brightly or goes black.

A sensitive microphone made from dry cell carbons and mounted on a
sounding box to increase its sensitiveness and responsiveness.

plify weak sounds such as the
ticking of a watch.
Contributed by VINCENT DALEY.

Pilot Lamps for Steel Furnaces

Using electricity to bore holes in the ground for
the planting of grape vines—a California achieve-
ment which economized time and money.

Pilot lamps for indicnti—;lz the operation and
guiding the feed of carbon electrodes in a metal-
lurgical furnace.

This is simplicity itself. Now, coming
to metallurgy, the United States Bureau
of Mines has described a pilot lamp con-
trol for arc furnaces of the Heroult type.
In these furnaces the heavy carbon elec-
trodes enter through the roof and In
correct operation an arc is maintained be-
tween the charge in the bottom of the
furnace and the lower ends of the elec-
trodes, which are supposed to be sup-
ported at a very short distance above the
surface of the charge. There may be two
or more electrodes.

The ordinary reading instruments may
show the correct total of power received,
yet one electrode may be buried in the
melt and do but little work, while the
other may be maintaining an arc of twice
the normal and proper intensity. It is
even possible for one electrode to be frozen
fast in the furnace charge while the other
electrode has an arc of such great length
that it localizes the heat dangerously and
is very hard to regulate.

To secure even working of the several
electrodes, 40-watt tungsten filament lamps
are used as pilots. Each lamp is con-
nected to its own electrode as regards one
terminal, and the other terminal is con-
nected to the shell of the furnace or to an
iron bar buried in the melt. If no arc
has been drawn from the electrodes to
the melt, both lamps will burn brightly
and with equal brilliancy. When an arc
is struck the light appertaining to the
carbon In question goes down a little, so
that by using the lights as a guide the
arcs can be struck one by one, the lamp
in parallel with the arc burning with di-
minished brilliancy. If by mismanage-
ment, one of the electrodes comes in con-
tact with the melt, the lamp appertain-
ing to it is short-circuited and goes out.
The lights show the exact position of the
electrodes at every moment.

By drawing a distinction between elec-
trolytic processes, such as those operating
by decomposition or compounds by the
passage of the electric currents, and metal-
lurgical furnaces in which the current
is primarily a source of heat, a useful
classification s attained. The electrolytic
processes do not usually involve the appli-
cation of the furnace.
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Electrical Pumps

ANY varieties of pumps have
been invented in the last few
years, The word invented, how-
ever, may be considered mis-
leading, as in reality they are only im-
provements on former pumps. The newer
pumps are based upon old fundamental
principles. In a final analysis there are
four principal kinds of pumps, as de-
scribed below :
1. The reciprocating pump, which has a
cylinder and a piston or a plunger that
works up and down in the cylinder.

_—Air Chamber
, Discharge Pipe

Soleno ! |
e .“Plunqer 1 Fibre Disc

Check
Valves

| B ]
“Pivet Ul
Ioil box In?ake\Pnpe

]
Timing Pomts// Mm™1
Silver Contact Points

An electrical reciprocating pump operating by
selencids which actuate two pistons.

2. The rotary pump, one type of which
works upon the centrifugal force principle
and another type operates upon the im-
peller system. It has for its rotating ele-
ment, impellers or lobes. Alr chambers
are needed for satisfactory operation. The
centrifugal pump also has impellers but
works upon the centrifugal principle.

8. The pistonless pump, such as the
pulsometer, jet pump and hydraulic ram.

4. The diaphragm pump. It is also pis-
tonless, but works somewhat on the recip-
rocating pump principle.

Most electrically operated pumps fall
under one of the above types, driven by
an electric motor. Some are direct-driven,
some direct-coupled and others belt,-
chain,- or gear-driven.

The writer has carried on some experi-
ments in electric pumps, of construction
differing from that of the ordinary elec-
tric pumps.

The first one built by the writer was a
small ironclad solenoid pump, was about
ten inches long and six inches high. In
the drawing above the reader will get a
clear idea of how it was constructed and
how it operated.

The pump was built out of two ironclad
solenoids, having soft iron copper-plated
plungers. The winding of the solenoids
was on brass cylinders bored out to fit the
plungers. At the outer end of the two
brass cylinders was a magnetic stop. A
small hole was drilled lengthwise through
the center of these magnetic stops just
large enough to allow a small pipe to be
inserted or screwed into the outer end as
shown in the drawing.

The pipe leading from each end of the
solenoid was connected to two check
valves. The lower valve permitted the
water from the intake pipe to be drawn
into the cylinder by the magnetic action
of solenoid No. 2 pulling the plunger out
of solenoid No. 1. A vacuum was created
which caused the water to be sucked up
in the cylinder No. 1.

The solenoids were mounted on a base
in line with each other and the plungers
were direct connected, as shown in the
drawing, by a strip of brass. At the end
of the stroke of the plungers the current
is cut off from solenoid No. 2 by the ac-

By F. R. Ringman

tion of the plungers, which operate as a
timer. The current is sent through sol-
enoid No. 1.

Now the water which is in the cylinder
of No. 1 is forced out through the outlet
check valve and up into the air chamber.
While this action is taking place the
plunger of the solenoid is sucking in water
and at the end of the stroke the current
will be sent through No. 2 again.

Thus the plungers work back and forth
in the cylinders in much the same manner
as a steam reciprocating pump. To define
the action of the pump in a few words we
might say that the current is switched
from one solenoid to the other by the
timer as the plungers reach the end of
thelr strokes, thus forcing a stream of
water up into the air chamber.

The working model which the writer
built operated very efficiently and pumped
quite a stream of water under about fif-
teen 'feet pressure head. A six volt bat-
tery was used. Each solenoid required

Interesting Articles to Appear
in Our May Issue

Chicago-New York Engineers’ Sym-
posium. By Clyde J. Fitch.

Influenza and the Telephone. By
Dr. Albert Neuburger, Berlin
Correspondent, PracTICAL ELEC-
TRICS.

Electricity and Crime.

Original Speaking Kinematograph.
By Lucien Fournier, Paris Cor-
respondent, PRACTICAL ELEC-
TRICS.

High Frequency Induction Fur-
naces. By T. O’Conor Sloane,
Ph.D.

New Theory of Magnetism. By
T. J. J. See, Ph.D., Professor of
Mathematics, U. S. Navy.

AwrChamber

%
Check Valv

A variation on the pump just described, in
which the diaphragm feature is introduced, thus
obviating the friction of the cylinders.

about eight amperes at six volts pressure
or about fifty watts to operate each.

It will be understood that the full load
current from the battery was an intermit-
tent current, as the timer was so adjusted
as to cut the current off just a short time
before the plungers of each solenoid

reached the end of their stroke The
writer learned, however, that the greatest
effect was being produced per wat: when
the plungers were moving towarls the
magnetic stop, within a distance of one-
eighth to one-sixteenth of an inch.

The main reason this type of punp was
never a commercial success was because
a really efficient one was never con-
structed.

A short time after building this pump
the author constructed another one. As be-
fore, solenoids were employed, bat this
pump had a diaphragm. Its action was a
great deal the same as the ironcki sol-
enoid pump, but instead of using cflinders
and a plunger, a flexible diaphragm was

Cbeck Yalve

A diaphragm pump utilizing an electro-magnet,
indicating a departure from the solenoid irive.

Timer

used. This type of pump was founi to be
more efficient than the other pump.

The diaphragm was made out of sheet
spring brass and was connected to the
plungers by a small brass rod, as shown
in drawing below. The electric timer and
valves worked just as the one shown in
the first drawing.

In the diaphragm pump it will be read-
ily seen that in a very much shorter
stroke of the plunger, a greater imount
of water will be forced out and teken in,
and the plunger will also be in closer
range of the magnetic stop, thus g ving it
a greater attractive force and consequent-
ly rendering the apparatus more eficient.

This pump delivered about thre= times
the quantity per second as did tte first,
though the same amount of pow2r was
used in each one. Now there is 2 great
possibility of constructing a much larger
pump similar to this one that woull prove
as efficlent as other electric pumps in use
today.

Another diaphragm pump built ty the
writer is {llustrated. It gave good results.
The action was much the same as that of
the first diaphragm pump mentiomed.

This pump Is operated by a sing e mag-
net instead of a solenoid. It resembles a
large single pole watch case teleptone re-
celver, except that it has a diaphrazm at
each end of the pole. The magme: was
well planted and covered so that it was
perfectly water-proof. The diapnragms
were constructed of soft iron and the case
was of soft iron.

The magnet was operated from a six
volt storage battery. The pump wes pul-
sating in its action, the center ef both
diaphragms belng drawn toward tle poles
of the magnets at the same time. When
the current was cut off by the tiner, the
diaphragms were released again anil wa-
ter was drawn up by suction ixto the
pump.

There is a possibility of develcping a
pump of this type that would prowe suc-
cessful. There is always a demand for a
good commercial pump that is ecomomical
in operation and requires very litt e care.



Practical Electrics for April, 1923

257

The FElectric Ghost

By Clyde J. Fitch
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«n alleged spiritualistic seance, in which the apparition of a ghastly face rising out of a funeral urn supplies the awe-inspiring feature for the

credulously disposed.

I ever attended promised to be one
gmnd success, but an accident upset
the wlole affair.

Entaring a large, darkened room, the
audience seated themselves around a small
table In its center. A black cloth covered
the talle, hanging nearly to the floor. On
the wzlls were a few niches, which con-
tained “uneral urns. Black velvet draperies
covered the doorways and windows.

The medium entered. She appeared very
energe ic. She proceeded to remove one of
the urs from a niche, in the wall, un-
screwel the cover, and then placed the
urn on the table. I peered into the urn, but
could see nothing in its dark depths. I
glanceld at the medium, who had already
seated herself in a chair. She appeared
motiordess and as rigid as a statue, I felt
uneasy in the silence, with the pale faces
of the medium and the sitters shining in
the da-k.

I gl. nced back at the urn, and behold,
from the mouth of the urn a misty white
form sowly arose. I watched this appari-
tion as it gradually grew into the form of
a man 3 head, with plainly distinguishable
featur-s. The face appeared as pale as
death _tself, and seemed to emit a myste-
rious shosphorescent glow. Suddenly the
death-l1ke silence was interrupted with a
BANG? The ghost disappeared in a white
cloud. We sprang from our chairs and
rushe¢ for the door, and in my haste I
bumped the table and tipped over the urn,
out of which ran a stream of steaming
water. I realized then that the ghost was
a fake and produced by scientific means,
and al my fear and creepy sensations de-
parted

PE IHAPS the most spectacular séance

The medium picked up the urn and
rushed out of the room. Turning on the
light and raising the black cloth which
covered the table, one glance underneath
was sufficient to reveal the secret of the
haunted urn. The illustrations show what
I observed.

A large magnet, about 18 inches long,
was securely bolted to the under side of
the table. The core of the magnet was
about 3 inches square in cross-section and
was made up of transformer steel lamina-
tions tightly clamped together. The wire
on the core appeared very large, about
number 6, and was wound in three lay-
ers. Kvidently the magnet was designed
for use on a 110-volt circuit.

Just what was in the urn I never dis-
covered, but the illustrations show the
method probably used. The urn was of

B

2o
>\

t
\ J XN [/ N
-=,loon inflated

The section of the .llrn;shi)wing how the induc-
tion from an alternating current coil is made to
produce the inflation of a painted balloon.

bronze, its interior divided by a dia-
phragm across it just above the base; the
bottom compartment was soldered and
held water. A tube connected the two
compartments, in the upper one of which
was fixed a thin rubber tube terminating
in a rubber balloon. Normally the balloon
and tube are rolled up, but when the urn
is placed over the magnet through which
an alternating current is passing, the
heavy currents induced into the bottom of
the metal urn generate enough heat to
boil the water and inflate the rubber tube
and balloon with steam, which unroll and
expand and are forced out of the urn.
The medium probably used a special bal-
loon, as the features of the face, such as
the nose, appeared to extend out like real-
ity and were not painted on the rubber.
However, a plain balloon with a painted
face, tinted with radium luminous paint,
might have been used.

Unfortunately for the medium, she
either forgot to open the switch in time,
or the balloon was old and worn with use,
for the pressure of the steam was too
creat for it, and the balloon burst. If the
switch had been opened in time, the steam
would have condensed and the balloon
would have collapsed, allowing the “ghost”
to go back to his haunts.

But the effect of the séance, had it not
heen iInterrupted, would have been mar-
velous. With nerves already unstrung by
the mysterious and ghost-like actions of
the medium, the onlookers would have
heen ready to believe in almost everything
that was supposed to happen. Plaster
casts of the “spirits” could have bheen
made, as some psychical investigators like
to do.
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Million Volt Sparks

Five examples of electric discharges produced at the Pittsfield, Mass., G. E. laboratory,
conditions as in Fig. 1.

and (3) Other discharges under the same
points. (5) The same conditions as those of Fig.

the discharges.
I static electricity and current elec-
tricity, the latter often being called
dynamic electricity.
To the first were attributed the so-called
frictional excitations, such as those pro-
duced by the old-time electric machines
with their leather cushions coated with
a paste, termed amalgain, while current or
dynamie electricity was taken ———
to represent the qulet and ef-
ficient type of electricity, such

N early days electricity as a science
was divided into two classifications,

as delivered by a primary bat- JjGROUNDED
tery. TRANS-
FORMER

Of late years, although there
are a good many of such late
years, the battery, except for
special purposes, has been dis-
placed by the mechanical gen- |
erator or dynamo, and recogni-
tion has gradually come about
that static and dynamic elec-
tricity are one and the same,
except that recurring to the
more familiar phenomena, the |
potential evolved by static ex- |

(4) 1,200,000 volts, 60 cycles,

with

(1) 1500 volts, 60 cycles, 14 feet between sharp poirts. (2)

grounded neutral, and 11 feet between sharp

4, except that this is 20 volts less potential difference. Observe the beautiful and delicate trawery of

produced if an alternating current is used.
This power of modifying voltage by the
apparently inert transformer, in which no
part has any effective motion, and in
which any motion whatever is a defect,
has had a profound effect on electrical
engineering, and has made possible the
development of hydro-electric power dis-
tribution,

One of the great puzzles connected with

{ \\
e . W

! N\ CHOKE COILS A
‘1 N\ B
\ iv‘f-

N\ INSULATED |

\ TRANSFORMER
|

INSULATING ‘ ‘

TRANSFORMER N\ \

\ QL \\\ |

\ 500,000 VOLTS 1,000,000 VOLTS
: e [E.
N\ PROTECTIVE - cmmcaet

T

the sparking distance of static elzctricitz
was the assigning of a definite vdtage t>
a gap of a given length; and there Is 1ittl2
doubt that the crude estimates of suca
voltages generally erred on the side of
, assigning too high a voltage to tie inck.
These estimates were little bettar thaa
estimated guesses in many cases.

But the alternating current and th2
transformer has changed all this. A cir-
— cuit excited by a voltege pro-
ducing a current can easily b2
muade to tell what voltage exist3
between its extreme te~minals.
If the voltage is changed by us2
of a transformer, the perfectly
simple ratio of turns of wire im
the primary and secondary gives
the data for calculatng th2
voltage of the secondary. Th=2
neasurement of high 7soltages
can be made a very simole mat-
ter to execute, and qu te high
voltages are produced without
difficulty, although wken th2
200,000-volt mark 1{s passec,
the difficulty of dealirg with

\

citation is enormously higher | | ; the excitation of the circuit in-
than that due to the battery or ||FTrT=7=77, =) “a=r creases in a very rapid ratio a3
direct current dynamo. Yet it | R A P "- - )i A | bit of practical engineering.

is perfectly fair to say that . &5 Yet for testing experimental
when a switch on a battery cir- | 5 ::o and research work in crdinary
cuit is opened, the two mem- |[f b, +e,. | commercial routine, 700,000
bers of the switch represent the e i volts potential has to be deak
coat sleeve and stick of sealing R ;;' with, as in the testing of In-
wax of the old time experiment. TO GENERATOR"“ a8 sulators and the like, with a
They may be taken as the two |(__ (2500 V) . «3* >py | tendency constantly ranzing ur-
plates of a condenser, with the r'.n S0 ward. Instances of the ttility of
air for a dielectric. T R e T R L PR T e R s these high voltages, outside th2

By the use of step-up and
step-down transformers, any de-

gired change of voltage can be tank; observe the protective choke coils.

An explanatory diagram of the apparatus used for producing the high volt-
age in effecting the discharges; part of the apparatus is immersed in an oil

testing requirements, fre suf-
plied by X-ray work: aa X-ray
tube is operated at over 100,00)
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vols, which gives a frequency of what
see1s the enormous quantity expressed
by Z1 followed by 16 ciphers. This does
ad n rably for radiographs, photographs
of :le bones and other parts of the human
system, now so extensively used by physi-
clam : in diagnosis. But for the treatment
of >encer a higher frequency is considered
es=atial, which is provided by radium,
ant to make an X-ray tube give the rad-
fun frequency, it is calculated that a
poweatial of something like 2,000,000 volts
wcai'd be required.

We reproduce in this issue some won-
derfully beautiful photographs of electric
discharges, produced by an apparatus in-
stalled at the Pittsfield Experimental Sta-
tion of the General Klectric Company.
These discharges are typical of those pro-
duced by potential differences in the
neighborhood of 1,000,000 volts between
the grounded terminal and a terminal of
high excitation; 1,000,000 volts potential
difference gave nine-foot sparks. It is
to be understood that each photograph
represents a large number of discharges
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following each other at high frequency
and producing the really beautiful pat-
terns shown. In the experiments, natur-
ally the greatest precautions had to be
exercised to avoid accident, and the sparks
took certain liberties. Thus, in one test at
1,000,000 volts potential difference, a dis-
charge took place from one of the choke
colls, shown in the diagram above the
million volt terminal to an iron pipe on
the wall, a distance of 18 feet; accepting
the direct ratio of voltage to length, this
indicated something like 2,750,000 volts.

Electrical Dough Fermentation

NE fermentation of dough through the
tction of yeast was formerly experi-
mer<ed with in food laboratories by the
use Jf heat radiating from electric light
bubs burning in proximity to the rising
dowgh. Now, thanks to the electrical in-
geruty of the Bureau of Agricultural
Ecmromics of the United States Depart-
mea of Agriculture, a fermentation cab-
inc has been designed and built wherein
the 1eat is controlled automatically and
un¥ermly by a miniature electric system.
"le cabinet was made of cypress wood.
It ontains several compartments, and
doe 3 are provided on both sides of the
caBaet, leading either to the compartment
cortsining the baking ovens, or to the
wcling table. The apparatus has the
cap acity for working twenty loaves a day.
The sample doughs are started into fer-
men=ation before they are placed in the
ovans. Heat is maintained by electricity,
auw natically controlled by a thermo-regu-
labe.

"“}e heating system resolves Itself into
twe 1nits, one for normal working temper-
atrre and the other at a higher intensity
of eectric current. One section of the
hestmg coil is situated in the middle of
the eabinet, while the other unit is in the

An _elaborate electrically heated cabinet used by
the United States Department of Agriculture for
testing the rising of dough; the temperaturs is
accurately regulated in any desired way.

Ome-Piece Rotor Winding

HE illustration shows a very interest-
i11g way of constructing a rotor for an
incn:tion motor.

Tle usual method of building these
rotoms is to employ copper bars which lie
in = armature core-slots and whose ends
are :hen connected by silver-soldering or
otle- means. Whatever is done, this is
cer-tinly a multi-piece construction, and
thare is always a suggestion at least of

almost be regarded as a single integral
piece of construction.

But this is not all, There is, of course,
a joint at each end of the winding, where
the two ends come together to complete
the circles of the end rings. These two
joints are silver-soldered. This softens
the copper, so it is re-hardened by a con-
tracting operation.

We know that copper is hardened by

:te bars shaking loose or moving in the

slace There is a good deal of detail, too,
inw ved in putting the bars in place and
effscing the end connections.

n the rotor construction we illustrate,
on- single piece of sheet copper winds the
wio'e rotor. A sheet of copper is punched
ou m the form shown in one of the draw-
ings by a special process. It is then
wrpped around the rotor core, the cross
merbers filling the slots tightly. After
the winding is in place, the individual
ba-s are expanded into the slots still
fu taer by swaging, so that the rotor may

A one piece rotor winding cut out of a single

sheet of heavy copper and bent into place on the
core and then soldercd at the abutting ends.

all mechanical stresses; as wire Is drawn
it gets harder and harder and has to be
reannealed constantly., The mechanical
treatment of the end rings hardens the
copper at the joint, by the same effect of
mechanical stress.

HE [{llustration shows a heavy duty

plug which has received a rather ap-
propriate name, Magnus, indicating large
or great, and which is designed to give
double service.

When inserted into a base socket, the
flexible cord extending from its side is
connected to any circuit, as for running
table apparatus or other purposes. In

lower portion of the cabinet. A series of
shallow pans of water are kept in the
cabinet to insure proper humidity, which
should be at least 85 per cent. An electric
resistance box is seen mounted on top of
the cabinet, in the left-hand corner.

Other than serving as a fermentation
cabinet, this cypress contalner of inviting
appearance may be used as a storage
cabinet where water and baking pans can
be maintained at proper temperatures.
The device was primarily designed for
service in the milling and baking investi-
gations incident to the Grain Standardiza-
tion Act, which is being administered by
the Bureau of Markets and Crop Esti-
mates of the United States Department
of Agriculture.

0Old time chemists and physliclsts will
recollect the hot air baths of the older
days. In these the heat was supplied by
gas, and some kind of a thermostat turned
the gas higher or lower as needed to main-
tain a constant temperature. In some
cases the regulation was done by hand
and a common turn cock was operated in
accordance with the readings of a ther-
rbn;ometer projecting from the heated cham-

r.

Contributed by S. R. WINTERS.

Heavy Duty Plug

the flat top there will be observed two
rectangular openings, which are spaced
and connected so as to receive the regular
plug used about the household. This gives
a second connection to the bhase socket, so
that another lead is available for running
other apparatus. Thus on a table, per-
colator, toaster or other two pleces may
be run simultaneously.

The plug we lllustrate will stand 660

APOT s
N

A heavy duty plug containing openings on the
top for the reception of a second plug as may be
required, to surmount the one shown and give an-
other connection.

watts at 250 volts, or more than 2 am-
peres, and certalnly makes the base socket
doubly useful. It is recommended also
for stage use in theaters, the double con-
nection belng a great convenience here.
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Derivation of Wiring Formulas

— —4MILS— — —

Each small circle represents one circular mil,
and the large circle, 4 mils in diameter, represents
the resistance of sixteen circular mils.

ORTUNATELY, a number of well-
known formulas used in connection
with interior wiring do not require

an extensive knowledge of mathematics,
and it is to the derlvation of these for-
mulas that this article will be devoted,
employing the simplest possible language.
This method will not only add materially
to a more comprehensive understanding of
a subject employing formulas, but may
also eliminate to a great extent the usual
mechanical and unthinking application of
same.,

The object of this article is to show in
a simple way how the wiring formuls,

namely : 8% 2D x I
Circular mils— 10-_Xe_><_

is derived. Also why it takes only five-

sixteenths or three-eighths the amount of

copper for a three-wire Edison system of

that required by a two-wire system at one-

half the voltage.

Fundamental principles of circuits tell
us that the resistance of a wire increases
with its length. Water flowing through
pipes behaves almost identically with an
electric current flowing through a wire;
the resistance offered to the flow of water
increases as the length of the pipe in-
creases. By carrying the water analogy
farther it will be found that the resis-
tance of the pipe will decrease if we in-
crease the diameter. It will be found that
this applies also with a wire, or to put it
in technical language, the resistance of a
wire varlies inversely with the cross-sec-
tional area.

By placing the above assertions in the
form of an equation we have

1=length in feet.
(1) R—= ! a—cross-sectional area
a in circular mils.
or the resistance of a wire is proportional
to its length, and inversely proportional to
its cross-sectional area expressed in cir-
cular mils.

! ]
120V Lot
= [ s
Q 1,250 CirMils T P
A 75-40W.
120 V. Lamps
] ! ]

Diagram of a two-wire, 240-volt circuit, illus-
trating calculation of circular mils.

If a standard s now chosen, say a wire
one mil in diameter and one foot long,
tests will prove that all wires made of
metals or their alloys, when kept at a con-

By Samual Spagnola

stant temperature, have different resis-
tances; silver has the lowest resistance
or the highest conductivity. This is known
to all electricians. Therefore to make
equation (1) general, it will be necessary
to introduce a constant which will be
designated by “K.” The value of “K” for
silver will be 9.78 ohms per mil foot at
a temperature of 75 degrees Fahrenheit;
copper is next, having 10.8 ohms per mil
foot at 75 degrees Fahrenheit, and so on
down the metal group to alloys having
close to 700 ohms to a mil foot.

2) R= EL
but from Ohm’s law R=—;—; substituting
in equation (2) and solving for e, or the

voltage drop due to the resistance of the
conductor is:

KI1I

(8) e=

Since we are dealing now with copper
wire, 10.8 may be substituted for K, as
above stated, 2D for 1, and a in circular
mils, or the well-known wiring formula

(4) Circular mils— 108 xe2D X1

2D is substituted for 1 because the formula
refers to a complete metallic circuit.
We are now in a position to calculate

the relative amount of wire or copper re-
quired for a two-wire and a three-wire

D

150-40Ww.

45,000CirMils 120V. Lamps

——120V——

-~
=N

The same as the preceding, except that the
voltage is supposed to be 120 volts, requiring a
heavier wire.

system delivering the same amount of
power. To demonstrate this point clearly
a concrete example will be chosen, as fol-
lows: Let,
E—120 volts or the line voltage.
I——= 50 amperes (150 40-watt lamps).
D=—100 feet or the distance one way.
e— 2 per cent of the line voltage or
2.4-volt drop.
Substituting these numerical values in
formula (4) :

10.8 X2 x 100 x 50
2.4

Let the same amount of power be trans-
mitted, but at twice the voltage, and again
substituting in formula (3), we have «

10.8 X 2 X 100 X 25
4.8

As twice the voltage is used, we must use
one-half the amperages. The current is
one-half, since we are delivering the same
amount of power at twice the voltage.
Also the drop 1s 2 per cent, or 4.8 volts.

By comparing these two results it is
obvious that the amount of copper neces-
sary to transmit the same amount of
power at 240 volts is one-quarter that re-
quired for 120 volts.

By applying these principles to a three-
wire system, the general procedure for
calculating the size of wire for a three-
wire Edlson system would be to base our
assumptions on a load or current whose
potential is equal to the pressure of the
outside legs, which is In this case 240
volts,

The value of the current so found fis

Cir. mils=—- - == 45,000.

Cir. mils== = 11,250.

A2

Another circular mil diagram; the large circle,
3 mils in diameter, has the resistance of nime of
the small ones, representing, therefore, nine cir-
cular mils in one wire,

then substituted in formula (4), thereby
determining the size of wire in cireular
mils. The neutral wire may be according
to modern practice as follows:

(e) One-half the cross-sectional area of

the outer wires.
(b) Equal to the size of the outer vires.
(c¢) Or twice greater than the aross-
sectional area of the outer wires.

Case (a) is the one most commcnly
used in practice, although case (c¢) has
the advantage where it may be desir=d to
change from three-wire to a two-wire sys-
tem. To do this the two outside wires
are connected in parallel to form on2 po-
larity, and the neutral having twice the
area of either outside wire, operates in
circuit with them. Since the weight of
a wire is proportional to the cirsular
mil of cross-sectional area, the relative
amounts of copper required to trarsmit
the same amount of power for a two-
wire system and a three-wire system : case
a) are as follows:

Three-wire Two-wire
Cir. mils Cir. mils
Positive leg ....... 11,250 45,(00
Neutral leg ....... 5,625 Noae
Negative leg ...... 11,250 45,(00
Total........... 28,125 90,(00
The proportion of the three-wire to that
28125
f the two-wi X = ——_ —0312
of the o-wire or 03125

per cent, or five-sixteenths, which r2pre-
sents the amount of copper that is re-
quired in a three-wire system-—case (2)—
relative to a two-wire system transmi-ting
the same power. Or, following the same
outline with case (b), it will be fbund
that only three-eighths the amount of cop-
per is required to deliver the same amwunt
of power.

Of course, if it is possible to maintain
a perfectly balanced load, and assuming

11,250 CirMils
} T
. 1
e ] 75-40W.
2 ¥ 15625CrMis LI20V. Lamps |
¥ 1
3 4 75-40W
120V.Lamps

Q
1+ 7 Th250CirMils |

A three-wire circuit, with total potential of 240
volts, giving size of side and of neutral lines.

that two 120-volt lamps used in series are
connected across the mains, or 240 wolts,
then the load is balanced for each set or
pair of lamps, and no neutral would be
required.
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Home Made X-Ray Screens

rrrrW"m

Prepared
card

e

An X ray scrcen of simple construction, whose
preparyiion is elaborately described in ihe text.

SPECIAL X-ray screen, in the ma-
A ority of cases a large one being

cesirable, has often been needed in
the l¢toratory. The high cost of the most
generi ly used substance, barium platino-
cyanils, prohibits the construction of the
screem or fluoroscope with it. Quite a few
substiaces, however, can be used with
comp«<€e success in lien of the expensive
platir umm double salt.

Calrum tungstate has long been known
to has= the properties adapting it for use
on ar X-ray screen or fluoroscope. Cal-
cium tnngstate can be obtained as a pre-
cipitet2, but this cannot be dried and
dusteX over a card gummed with gum
Arabic and water as is usually the prac-
tice :r making the screen, for it is the
crystaline structure that gives the cal-
cium -ungstate Iits properties, and this
crystaline form is not present in the pre-
cipitet=d variety.

The precipitated calclum tungstate, pre-
pare¢ by mixing calclum chloride and
sodimn tungstate solutions, filtering and
wash 1g the precipitate, can be converted
into :kme crystalline and fluorescing form
artifi>ally by heating it in a tube and
passi1g a current of hydrochloric acid gas
over t

By Raymond B. Wailes

Some experimenters have had success
by using approxiwnately 300 parts by
weight of sodiurn tungstate, 100 parts of
calcium chloride and 50 parts of sodium
chloride, heating the powdered mixture
to 2 high tewperature, In this way
crystalline calcium tungstate forms., The
melt is dissolved out, with warm water,
when cold, lcaving the crystals of calcium
tungstate in the bottom of the beaker.
They should be filtered off and dried.

Scheelite is calcium tungstate as found
in nature. This mineral is white in color
and composed of many small erystals. It
makes a splendid X-ray screen when pow-
dered and sifted by means of a sift-top
can, over,a card moistened with gum
Arabic solution.

A simple fluoroscope js shown in the
illustration. The first is merely a card
gummed with a solution of gum Arabic
in warm water and then coated with one
of the preparations given here. This sim-
ple fluoroscope should be used in a dark-
ened room, as outside light would dim the
shadow effect produced by the tube. The
stereoscope type of fluoroscope is readily
made from thin wood, lined with plush at
the nose bridge.

Uranium salts, particularly the fluoride,
are more or less adaptable to the use of
the fluoroscope. Uranium fluoride gives
a particularly sharp image when used
with a small tube.

Uranium tluoride is prepared by mixing
solutions of ammonium fluoride and
uranium nitrate. The uranium fluoride
precipitates as a yeliow powder. There
must be ac excess of the ammonium
fluoride, more than enocuzh ton nrecipitate
the uranium nitrate from its solution, for
the precipitated uraanium fluoride is solu-
ble in water but not in a solution of am-
monium fluoride, and the presence of this
latter salt keeps the precipitate from dis-
solving. The precipitate should be filtered
off and washed free from the ammonium
nitrate formed and the ammonium fluoride
present with wood alcohol, or other alco-
hol. This alcohol-washing dissolves away
the ammonium salts hut leaves the vellow
uranium fluorije on the filter. After dry-
ing it can be sifted on a gummed card,
and when the surface has hardened can
be used directly.

Calcium sulphide, luminous, is sor-o.
what adapted for use as an X-ray screen.
The cheaper luminous paints are composed
of this substance. It can be prepared by

Screen at

A fluoroscope of approved comstructiomn, te get
X-ray silhouettes.

heating powdered oyster shells and sul-
phur in a tightly closed crucible for about
20 minutes. The Bunsen burner will not
produce sufficient heat for the interactivn
between the two.

If platinum black is obtalnable, then
barium platino-cyanide can be prepared
«quite reudily. The platinum black should
be mixed with twice its weight of pow-
dered potassium ferrocyanide and heated
to dull redness. This forms potassium
platino-cyanide, which dissolves out when
the whole is lixiviated with water. The
solution is8 fluorescent. Tc this solution
add mercurous nitrate, which precipitates
cobalt-blue mercurous platino-cyanide.
The solution should now be heated, pro-
ducing a white precipitate. Pass hydro-
gen sulphide gas into it and filter off the
precipitate.  Discard it. The filtrate,
which is platino-cyanic acld, is neutral-
ized with barfium hydroxide solution,
freshly prepared, and filtered. When the
solution is allowed to crystallize, yellow
crystals of barium platino-cyanide forms.
They can be sifted on a moistened card
as described above.

Home Made Pull Switch

ACEILING switch to be operated by a

ccd, which is constructed entirely of
wire or its essential part, is shown in
the | lastration.

One piece of wire is bent into a sort of
bell 2rank, with its arms nearly at right
angles to each other, and two or three
turns around a mandrel at the bend, so
as te give a good bearing. A plece of
wire vith an eye at the end is attached by
a bokt to one of the terminals of the elec-
tric eiccuit. As shown in the {illustration,
two m=ts are used, one to secure the screw
in plise, the other to hold the wire of the
circui~. This is on the right hand of the
drawiig. The lower end of this wire is
bent £t right angles. The opening in the
bell-crank wire receives the bent portion,
whose extreme end is then bent down to
secure the crank in place.

Or the left is another wire, this time
bent ever, and secured to the other lead
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of the circuit, as shown in the illustration.
This piece has a hook in its lower end.
When the left weight is down, the end of
one arm of the bell crank is held firmly
in the hook and the circuit 18 closed. If
the weight is pushed up, the right weight
pulls the bell crank out of the hook, be-

A simple construction of a ceiling switch, oper-
ated by two pendants, which hold it open or closed
as rgesired. Weights not shown are attached to the
cords.

cause the angle of the bell crank is a Iittle
more than a right angle, which brings the
weight back of the dead point. This con-
struction must be such that the contact
arm will be removed a good distance from
contact with any part of the left hand
connection. A pull upon the left cord pulls
the bell crank over and closes the circuit.
Contriduted by R. J. SHERYOCK.
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Awards in the $50 Special Prize Contest

For Junior Electricians and Electrical Experimenters

First Prize, $25
Mr. George G. McVicker
North Bend
Nebraska

Second Prize, $15
Mr. Leroy Cox

Placentia
California

Third Prize, $10
Mr. L. L. Fruit
42115 Sixth Street
Portland, Oregon

Honorable Mention

Mr. K. F. Pontius
Akron
Ohio

First Prize

Automatic Light Switch
By GeorGE G. MCVICKER

HIS apparatus turns on the light
when dark arrives and turns it off
when sunlight dispels night. There
are many places where an automatic
switching device for turning on or off the
lights as the sunlight increases or dimin-
ishes will be found of great service.
The accompanying drawings and de-
scription show how such a switch mechan-
ism may be constructed, with but little
expert work and but a few simple tools.
A panel board (1) 6 by 12 inches is
used for the base. At one-third the dis-

False Rim

FiG. A

Selenum Cell -
Clock Face ——
£nd of Hand
False Rim
=
Fnbge Block

-~

FIG.E ’

Battery.” =

A very ingenious light switch, which with
the expenditure of a minimum wattage, and by
the use of a selenium coil, turns lamps on and off
according to the light.

tance from the bottom end two electro-
magnet coils are mounted with about
three-quarters of an inch space between
their inner facing ends.

A pendulum four inches long is pivoted
on a block (2) so that the lower end
hangs in line with the axes of the coils.
On each side of the lower end of the
pendulum are attached soft iron disks as
armatures. Near the upper end is at-
tached a cofl spring with its upper fasten-
ing directly in line with the pivot point
of the pendulum and a point midway be-
tween the ends of the colls. Its lower end
is attached an inch or so below the sus-
pension point of the pendulum. This
spring is for the purpose of holding the
pendulum to whichever side it is drawn
by the respective helices.

A contact point is attached to the panel
board at (3) to which one of the wires
of the lighting circuit Is attached. The
other circuit wire is attached to a post

on the pendulum, which is connected to a
stud making the contact with (3).

An ordinary four or five-inch, round,
metal case clock is secured and the glass
crystal is taken off; the minute hand is
removed, and to its outer end a piece of
spring brass is soldered to each side as
shown at Fig. (E) so that the spread
ends of the springs will follow around the
outer diameter of the clock face bLehind
the hand.

A false rim as shown in Fig. (B),
which will fit over the clock case, is pro-
cured, and on the inner side of the top
flange of this rim 12 fiber blocks, each
a 14-inch cube, are riveted and cemented
with the rivet heads countersunk on the
bottom side. The false rim, Fig. (B),
is then placed on the clock, but insulated
from the clock case and in such a position
that when the springs on the hand pass
around they will be depressed by the
fiber blocks; but the springs must not
press on the metal of the false run as the
hand passes around.

A selenium coil is then prepared as
tollows: A wood core one inch in diam-
eter is pluced in the lathe and a double-
thread, 32 to the inch, is cut for a distance
of three inches on the surface. Two sep-
arate lengths of No. 28 B. & S. bare copper
wire is then wound in the threads and
each end of each wire Is secured to the
wooden core. This will leave a space of
about 1/64 inch between the two wires.
Selenium paint is then used to cover the
surface between the wires. Each of the
two wires is attached to its own binding
post at the base and the cell is then
placed at some point where the outside
light will fall on it. A glass jar may be
placed upside down over the cell to pro-
tect it.

A storage battery is connected in the
circuit with the coils and the selenium
cell as shown, and the device is ready
for operation. This operation is as fol-
lows: The properties of selenium are
such as to allow a current to pass through
it in proportion to the amount of light
falling on the surface. Thus when sun-
light falls on the selenium between the
wires a current from the battery passes
through the helix connected with the
selenium cell, whenever a contact is made
by the clock. The same current passes
through both cotls, but coil (8) has three
times the windings that coil (5) has, and
thus has nearly three times the pull.

When sufficient light falls on the selen-
ium cell the pendulum is pulled to the
helix (5) and the current circuit is broken
at the points at (3). But when no cur-
rent is allowed to pass through the
selenium cell because of darkness, then
the helix (6) pulls the pendulum over,
making the contact at points (3) and
lighting the lamps.

Instead of leaving on the current from
the battery so as to pass continuously,
which would be of detriment to the
selenium cell as well as to the battery,
the clock makes a contact every five min-
utes by means of the springs soldered on
the end of the minute hand. The false
cover is insulated from the case of the
clock by means of shellac paper or thin

fiber. As the springs are pulled beneath
the small fiber block, they are depwressed,
and just as the ends of them leave .t they
tly apart and the top one strikes tae sur-
face of the false rim. This malses the
contact through the battery and helix,
the only requirement being the winding
of the clock.

Second Prize
Electric Lamp Flasher

By Leroy Cox

HIS flasher was made to flash several
lights, each at a given time. [t was
constructed from a direct stroke daor bell
in the following manner:
The gong was removed and in its place
was mounted a shaft carrying two drums

i
e

Direct stroke bell is utilized for the construction
of an electric light flasher, employing a thamostat
bar to regulate its operation.

(BB), with a ratchet wheel b2tween
them. The ends of the shaft are ceunter-
sunk and the drum is mounted as shown.
The spaces (A) represent the eomtact
pieces which are arranged as showm, or
in any suitable way.

Next brushes (C) are mounted as
shown. A connecting rod (G) is then
pivoted to the upper end of the armature
stem. There are as many teeth on the
ratchet wheel (F), as there are centacts
(A), in the one full circle of the drum.
A flasher (M) for two or three dry cells
i{s made of a compound strip w—apped
with resistance wire, and mounted under
the base in the main circuit. Care must
be taken in insulating this from tae bell
base, It Is then connected in series with
the buzzer coil. The buzzer make-and-
break contacts are bent so as to make a
closed circuit constantly. A sprinz (N)
draws the armature away from the elec-
tromagnet poles.

B Tt
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When the current is turned on, the
elestromagnet draws the armature up.
Th= end of the connecting rod (G) catches
in the ratchet, turning the drum far
encxeh around, so that another brush is
in contact with another contact point.
Th:s lights one or more lamps; the wire
on :hke small flasher immediately heats up,
anc soon breaks the contact. The spring
(N¢+ draws the armature back in place.
WLea the wire on the flasher cools down,
the ocar closes the circuit, the action is
repeated and another lamp or lamps are
1it by the action of the flasher drum.

Third Prize

Electric Gasoline Gauge
HE purpose of this automobile gaso-
I'ne gauge is to indicate to the driver

S Safety Ar Gap
——i_Carbon Bngzeg

\

(0d Floatz

A gusoline gauge for use in an automobile, with
a ve-y ingenious sliding spring contact, using car-
bon yrushes for telling the contents of the

L-{Illll-y

at all times just how much gasoline is in
the tank by lighting differently numbered
lamps in a little lamp panel on the dash.

Th= live wire or battery wire may be
fasseaed to the ignition wire. This turns
off the current from the lamps when the

to wire it if the driver has any fear of
not turning the switch off, if fastened
direct to the battery.

The lamps are ordinary automobile
lamps such as used on the dash or tafl
lights, preferably of small current con-
sumption so that they will not use up
much of the battery output.

Two carbon brushes slide in a guide
frame or tube (A); fairly stiff springs
press them apart for the purpose of se-
curing good electrical contact, and so that
the swish or wash of gas in the tank
when the car is In motion will not cause
the brushes to respond to the action of
the cork float too readily.

As the brushes slide through the tube
they successively throw one lamp after
another into action, and each lamp cor-
responds to a known level of the gasoline
in the tank.

Honorable Mention

Lamp Extinguisher
By K. F. PoxNTIUS

HE system consists of a pull-chain
light socket with a drop cord attach-
ment plug, a grooved pulley one and one-
half inches in diameter, two bolts or set
screws and an alarm clock with the alarm
bell assembled as a cover for the back.
To complete this equipment, first re-
move the alarm and time winders and
adjusters from the back of the clock by
unserewing them and then remove the
bell. This now gives you a projecting
shaft on the alarm side, to which is at-
tached a pulley by means of a set screw.
In order to install the socket switch,
enlarge the handle hole on top of the clock
by reaming it out to 21/64 Inch and
threading with a 14-inch pipe tap. By
means of a short nipple the electric socket
can be screwed on, being careful to have
the chain opening in the rear of the clock
in line with and over the pulley. Pass
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the chain over the groove of the pulley
and attach it by a bolt at a point located
as in sketch. Bend the alarm hammer
over to the left of the pulley and close
up. This will act as a stop for the pulley
when the alarm unwinds. Assemble the
thumb screw for setting the hour, the
alarm indicating hands and also main
spring winding handle. The switch is now
ready to operate,

Set the alarm for any time you wish
and when the alarm trips, as the spring
unwinds, it will turn the pulley, which
will pull the chain down. This will trip

&)

Thumb Screw for

T e
. “ a 0
Tming Alarm B8 orgrv{toc? wnnpx
,\ /

C ==

An alarm clock arranged to extinguish a lamp
with a chain pull socket, so that it will put out
electric lamps at any desired hour.

the socket and put out the lamps and as
the bolt on the edge of the pulley strikes
the old hammer, the alarm will stop un-
winding. To rewind it, give only half a
turn and reset. This equipment should
not cost over $4.

Lamp BanK Resistance

fgnit:on is turned off, and is a safe way
UR contemporary, La Nature, has
published several connections of

O lamp banks. The first shows three
lamps of 110 ohms resistance.

ol e lle

2

A

T 1
Theee i d t 1 pled up so as to
give mven distinct resistances, according to the

placiar of three switches.

A: A, B, C and D there are switches,
and by closing these different switches re-
spectively on points 1 or 2 the following
seven resistances are obtained:

Coamec- Resis- Switches
tiers tance A B C D
1 1100 2 1 2 1
2 65 1 i 1 2
3 220 2 2 1 2
4 36.68 1 1 2 2
5 330 2 2 2 2
8 73.33 1 2 1 2
7 165 2 2 1 1

Awether arrangement is published by
La Nature, in which six lamps are em-
ployzd, the illustration giving the layout.
Thesge six lamps give 36 resistances, rang-
ing 10l the way from 18.3 up to 660 ohms.
In t1e table the letters indicate the plugs
and tae figures following each letter indi-

$50 IN PRIZES

A special prize contest for Junior
Electricians and Electrical Exper-
imenters 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
i Third Prize $10.00 in gold

Total $50.00 in gold

This department desires particu-
larly to Eublish 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 lit-
tle stunts and ideas that we youn
men run across every month, an
we mean to publish these for the
benefit of all electrical experimen-
ters.

If in any way possible, a clear
photoiraph 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 manuscripts, photos,
models, etc., to Editor, Electrical

Wrinkle Contest, in care of this
publication.

cate the hole into which the respective
plug is thrust. It is suggested that this
arrangement may be applied to condensers,
so as to vary the capacity of a group.

I 2 10 3 4 5
e O ¢ O ¢ ¢ Ol
IC.IRC-IEC-RC-
C L Llgf Ls|] La| Ls|le
i% 2 _© )

(@) o
ra i 8 9
Av A B 3 f B
An extension of the preceding system, by which

six lamps give eighteen separate and distinct resis-
tances.

Resis- Resis-

tance Plugs tance Plugs
18.3 ALA BB, 02 A,B,A,
22 AAB,B, 110 A,B,
24.4 AAB,B, 1325 A,B,A,
275 AAB, 146.6 A.BA,
30 A,B,CA, 165 A,C,B,,
815  A,B,A, 194 A,B, GGy
83.5 A,BA, 220 A,B,
36.6 A,B, 2475 A,C,C.B,
41.2 ABC.B,, 275 A,CB,
444 BB, 301 A,C,CB,,
485 A,BB; 330 A B,
55 A,B, 866.6 A,C/B,
805  AB,A,B, 385 AC,B,
66  A,CB,AB, 403 A,,C,C,B,
73.5 A B,A, 440 A,B,
(L ABGA, 495 AGB,
81 ABA 550 B,
88 A,B,A, 660 A,B,
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Transmitter in Piano

4

The upper illustration shows two houses con-
nected by a wire, 80 that the music of a piano in
one building can be transmitted to an invalid in
the upper story of another one. Below is shown
the general layout, battery, telephone and ear-set
for the invalid to use.

HE following description relates how

electricity was utilized for the purpose
of bringing cheer to a recuperating in-
valid:

“My home is on the corner of the street,
and a friend’s home is at the other end
of the block. He has just come home from
a hospital, but is still in bed. I had an
inspiration recently, which, carried out,
made it possible for him to hear our piano
being played while he was in bed.

An insulated wire was run from his
house to mine, being carried about one
foot above the roofs on insulators. An-
other wire was ruan from his bedroom to
the water pipe in the bathroom to give
a ground. A 100-ohm telephone receiver
was connected to the ground wire and the
line wire at his bedsiqe.

The lead into my house was connected
to one terminal of a telephone transmit-
ter; the other terminal of the transmitter
was connected to four dry cells. A ground
wire was connected to the other terminal
of the battery. The transmitter was
placed inside of the piano. A switch was
also connected in the line of the ground
wire.” Contributed by Kenarp EsER.

Electrically Lighted Phonograph

¥ U ToDryCells

A phonograph cabinet arranged so that when the
MNd is opened, a light is automatically switched on,
which light may be put in any desired pesition,
either for getting the recerds eut of the Jower part
of the cabinet, or for putting in the needle.

HEN the lid of a phonograph is

raised, if in a dark place, a light is
required for putting on the record, insert-
ing the needle and starting the music.
Qur illustration shows a simple arrange-
ment for effecting this result.

The brass supports of the iig, 11 ihe
diagram of the circuit is followed, will
complete a circuit when the lid is open
for supplying an automobile dashbhoard
lamp. The current goes from the dry
cells to the pin on which the cover sup-
port rests when the lid is raised, and this
cover support, in contact with the hori-
zontal guide plate, connects it to the wire
from the dry cell.

To the other end of the guide plate one
lead from a flash lamp ar ente:obile
lamp is attached. Tne outher lead from
the lamp goes to the battery. It will be
seen that in this way raising the lid
lights the lamp and putting the 1id down
extinguishes It.

Contributed by CHARLES HOERST.

for a ratchet and pawl to hold the reel.
The writer says he has reduced current

Line

Reduced Current Tapszl
Typewriter Reel ;

A ll}nph water rheostat in which the ginc e

denly descended upon you,
grabbed you, and placed you
upon a dissecting table, just as the
modern investigators do when ob-
serving and dissecting a bug.
Have you any reason to believe
that some greater intelligence
from the “outside” will not do this
to you some day?
his  exceedingly interesting
possibility is discussed by George
Allan England in his extraordi-
nary tale, “THE THING FROM
—OUTSIDE,” appearing

In April Issue of ‘“Science
and Invention.”

The Belin System of Radio-Tele-
vision. Not a visionary article
but photographs and full des-
cription of the famous French
inventor’s new and amazing
machine that actually works.

My Visit to a Modern Battleship.
By H. Winfield Secor.

New Tidal Power Scheme to De-
velop Electricity.

Talking Over a 7,000 Volt Trans-.
mission Line.

Helium Gas From the Carbon Arec.

Telegraphing Pictures by Code. By
D. W, Isakson.

With Electrified

SUPPOSE an invisible hand sud-

Making Rain
Sand.

Adjustable Water Rheostat

THE fllustration shows a very simple
water rheostat which is adjustable
by raising and lowering one of the elec-
trodes. The illustration is so sirple that
it speaks for itself. The jJar, ot a gallon
capacity and three-quarters full of salt
water, as shown here, contains one car-
bon and one zinc electrode, which pass
through holes in a wooden cover. A string
is attached to the zinc rod with which to
raise and lower this rod.

To wind the cord on, a typewriter tape
reel is used. This must be mounted with
a rather tight bearing, or what is better,
a washer of leather or fiber may be placed
between the reel and the board, so that
the friction will be derived therefrom.

It also will be simple enough to arrange

p d by a cord wound upon an empw type-
writer tape reel.

with this rheostat so as to lizht a €-volt
2-candlepower lamp upon an ordinary
lighting circuit, and has obtained %0 to
95 volts through the rheostat. In Jrac-
tice he uses a scant tablespoonful ¢f salt
with three-quarters of a gallon of ~ater,
three-quarters of a gallon being the con-
tents of his jar.
Contributed by C. E. SCHANZLIN.

Electric Corn Popper

HE corn popper herein described can

be constructed by anyone at praccically
no expense. The material requivel to
build it can be found around almost any
experimental shop. It possesses tme ad-
vantage of taking but a short time for
heating.

The device is made from an ordinary
corn popper intended for use over a stove.
A plece of heavy ashestos 414 inches by
714 inches is placed inside of the network
on its bottom. A piece of heavy mira is
cut a little larger than the asbestos; this
is for the heating coil to be affixed to.
Small holes are cut in the mica close
to each other. A small piece of =cupper
wire is clipped over a wire in the heating
coil; it is then run through these holes
and twisted to hold the heating eoll in
place.

A piece of screen wire 514 inches by 8
inches is cut and the wires arour¢ the
margin or edge are unraveled. The sereen
wire Is placed just above the heatimg coll
and the wires around the edges are
twisted around the wires of the basket to
hold all in place. The heating coil ‘s con-
nected to the light circuit and the corp
popper is ready for use.

Contributed by Roxy C. HurTER.

“Heating Coil
“Asbestos

Popping corn by electricity, a very nice suggos-
tion fer those who enjoy the exploded cerm hernel.
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“Electric Maid”

HIS apparatus was constructed to do
tae following things in the morning
for me:
Firs:. One hour or so before I want to
get ap, the clock, or rather the small

-

e \\
Covtact Points SE'EW Base

The zlarm clock for an electric maid, who does
every-hmg for the early riser in the way of heat-
ing cefee, turning on the radiator, closing the
windcw and the like.

hanc of the clock, will close a circuit
from some dry cell batteries. This will
release the cord that holds the window
ap. The window now will be pulled down-
warc Jy a weight, at the same time open-
ing the radiator valve, to turn on the heat.

Se>xand. When the time comes to arise,
which can be at any hour, the alarm
<clock will ring as usual, but at the same
time 'he small hand will close another

To Socket

witch

TJo 3ulb - To Stove
— Ay =
'e=-
TJo Clock Con§ Points
for Swifc
Coll_2Z~
Maxqnet
To Battery
Ingerious arrangement of the magnet for

<arryng out some of the various operations de-
acribed in the article.

circvit. This will switch on the light, and
the electric toaster or stove.

String to
@/| Radiator 7Le__ver~
"W 2dow it
Pane Pulley
‘Weight To Battery__
Raz>rBlade Nal 4
‘Rezor Blade Na.2 | 14 ‘jukand~ CO" Magnet
L"\,\ lToBmqu Post No.l
String to Window =~
Rac ator _ >

7

ever

L

Valve Knob

|

Int2r= ting arr ts of window sash
and rediator as operated by one of the twe
magrota,

It would also be possible to give the
sleeper a strong enough electric shock,
when this switch is closed, to wake him
up thoroughly. I never used this how-
ever.

Contributed by HEINRICH POLSFUT.

Window Release Coil ——

~Co Switch for
Light and Stove

General layout of the electric maid, showing the
two magnets employed to carry out its varied
functions,

Photograph of everything in readiness on the
table and elsewhere for operation of the obliging
servant—the electric maid.

Simple Liquid Rheostat

ARHEOSTAT of preeminently simple
construction, employing only a few
test tubes and some strips of copper, is
illustrated here.

The author states that he finds this the
best rheostat for 110-volts that he has
ever used. Suppose, as in the drawing,
that there are four test tubes in the group.
Three U-shaped strips of copper, connect
across, from test tube to test tube, their
ends dipping a third or half way down
to the bottom of the test tubes. Two
terminal or end plates, bent over so as to
form little clips, are needed for each of
the two test tubes at the ends.

In the center of the bend of each of
the three intermediate strips short wires
are secured by soldering, and to the end
clips two other wires are soldered. The
five wires are then brought to five studs
arranged in the arc of a circle, over which
a switch bar moves. Upon studying the
diagram 1t will be seen that when the
switch is on the left stud (No. 1) there
will be no resistance introduced. On
switch No. 2 there will be resistance, due
to a single test tube. With switch No. 3
the resistance will be due to two test
tubes; on point 4 the resistance of three,
and on point § the four test tubes in series
give the maximum resistance of the rheo-
stat as shown. Of course the level of the
liquid in the tubes can be varied so as
thereby to increase or diminish the resis-
tance, or it will be easy to have an ar-
rangement for drawing the plates up from
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and partly out of the solution, all being
a matter of detalil.
Contriduted by Erwin HANIFL.

10 V.

A multiple point liquid rheostat, giving various
resistances according to stud omn which the
switch-point is placed.

Autoists’ Signals
B
E

TOP VIEW
i
g 64" -
Fig2

Figt
How to cut the tin and arrange the three com-
partments.

PIECE of tin, 61 inches by 10 inches
is laid off in the dimensions given in
Fig. 1. Next comes a wooden frame di-
vided into three compartments, as in Fig.
2. On a piece of red glass block off with
black paint the parts appearing shaded
in Fig. 3. Next bend up the sides (C)
of the sheet of tin on the lines (A), and,
after bending them, solder flaps (B) to
the sections (C). The three holes (X)
should be fitted with sockets and small
candlepower bulbs. Next bolt a piece of
heavy sheet iron (D) on the back of the
signal. Then place the wooden frame in-
side of the tin box, the glass on top.
Now carefully bend over the margins
(E) of the parts (C), placing a strip of
felt under them so as not to break the
glass. The signal is placed on a rear
feader, using strip (D) as a bracket. A
switch should be made as in Fig. 4. This
should be placed near the foot brake, so
that when the brake is applied the pedal
strikes the head of bolt (F) and com-
pletes the circuit for the stop signal by
grounding its lead. The turn signals are
operated by a two-point switch mounted
operated by a two-point switch.
Contridbuted by FRANK HARRIS,

Glass ﬂ
painted black

== i

Red Glass

e
(3¢
' -
[ PR LTurnSiopRTum
e Wiring Diagram
Fig.5

o

~Spring

Fig4

Details of the connections to switch and signal
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Automatic Circuit Breaker

. BELL having the tension spring and
the contacts fully adjustable is the
basis of this circuit breaker.

An automatic circunit one of whose
characteristics is the int, of a d
to be contained within a tobacco box which forms
the base of the apparatus

breater.

A catch made of a safety-pin catches
and holds the clapper, being attached to
the bell support by a binding post. An
old tobacco can serves as a base. I put
a spark coil condenser in the base and
shunted it across the contacts, which re-
duced the arcing when the line was short-
circuited or accidentally overloaded.

Such a circuit breaker will operate on
all loads between 25 and 250 watts. It
has been in use for some time in my elec-
trical shop and gives good service.

Contributed by EDWARD AYERS.

Alternating Current Bell

N alternating current bell is much

easier to make than a direct current
one, as it requires no contacts in its con-
struction. Therefore it has an advantage
over the direct current bell, as it has no
make-and-break to give trouble. Fig. 1
shows how such a bell can be made.

A pair of electro-magnets which can be
taken from a telegraph instrument are
mounted on a wooden base. They act
upon the armature which Is screwed to a
wooden block (A). The armature is sim-
ply a small permanent bar magnet (NS)
with a bell hammer soldered to one end
ang a spring (B) soldered to the other
end.

The operation of the bell depends upon
the fact that like poles repel while un-
like poles attract. Upon referring to the
diagram it will be seen that when the
core of the upper magnet becomes a north
pole the lower core will become a south
pole, and since unlike poles attract, the
armature will be attracted. But as the
current in the A. C. circuit reverses, the
polarity of the cores will also reverse, and
as like poles repel, the magnets will allow
the armature to return to {ts former posi-
tion. It is also obvious that the armature

-t

S
\
Q
Y

Connections for an alternating circuit bell; one
bell has a polarized armature, and the other dis-
penses therewith.

will vibrate just as fast as the current in
the A. C. circuit reverses; thus if the fre-
quency Iin cycles per second of the A. O.
circuit were 60, then the armature would
strike the gong 60 times a second. The

above bell is what is known as a polarized
bell end will only ring on alternating
currer.t.

Fig. 2 shows how an ordinary door bell
can be connected so that it will ring as
a polarized bell. As the regular contacts
are not required, they are short-circuited
by the small piece of wire (C). A dry
cell or perhaps several connected as shown
will keep the upper magnet magnetized
with cne polarity, while the other magnet
will be alternately magnetized in different
directions just as fast as the polarity of
the A. C. circuit to which it is connected
revers2s. Hence, when the current flow-
ing through the coils tends to make the
ends of the cores south or north poles,
the magnetism of one magnet will neu-
tralize the magnetism of the other. Con-
sequertly, the armature will not be at-
tracted, but when the magnetisni of the
magnets agree in direction, then they will
attract the armature, and since the direc-
tion im which the lower magnet is mag-
netized is constantly changing, the arma-
ture will vibrate,

The switch connected as shown in the
diagram will open or close both alternat-
ing cu-rent and battery circuit,

Contributed by AMEDEO GIOLITTO.

Miniature Arc Furnace
HE DBunsen burner used in most
laboratories does not furnish sufficlent
heat te melt many reagents and chemical
fluxes and fusions.

An cld brick made of good clay is to be
cut down to a cube two inches on each
side; a hole three-fourths of an inch in
diameter is drilled exactly in the center

HoV AC or DC

Carbon /
Electrodeu 7
Brizck— iz

A miriature arc furnace for use in the labora-
tory, dong the work of the Bunsen burner and
blast lamp for heating small sized crucibles.

on one side, to a depth of one inch. Be-
low th's hole, five-eighths of an inch from
the top, two holes are drilled from the
outside to the center, commencing at two
opposite corners, one-fourth of an inch
in diameter.

Two carbons from two wornout cells of
a flastlight battery are sand-papered or
ground down to fit the one-fourth inch
hole snugly; two binding posts procured
from an old dry cell are soldered to
the caps of the carbons.

The furnace I8 now ready for opera-
tion; place the carbons in the one-fourth
inch hcles on both sides, so that each will
project one-eighth of an inch into the in-
terior cavity formed by the three-fourths
inch hole., The 110 volt line is connected
to the two binding posts of the carbons.
To start the furnace, push one carbon
against the other and then Instantly draw
it away about half an inch. This strikes
an arc across the gap between the ends
of the two electrodes, giving a heat of
about 2,000 to 38,000 degrees Centigrade.
A small porcelain crucible will just fit
the top of the three-fourth inch hole and
almost any chemical reagent can be
melted In this way.

This apparatus should always be placed
on 2 ring stand or tripod, as the outside
of the furnace becomes quite hot when
tn operation for some time. Care should
be taken to avoid touching both of the
carbons while the current is turned on,
whether the carbons are arcing or not.
A switch placed on a cord would be found
convenient as a permanent addition to this
furnace.

Contridbuted by CLARENCE MOORE.
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Cellar Light Alarm
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A buzzer connected in parallel with a lamp gives
its alarm as long as the lamp is lighted, thus con-
stituting a cellar Jamp alarm.

HE construction of a rather unique
current saver is illustrated heme. Very
often one forgets to turn off the cellar
lights, thus wastefully Increas ng the
amount of the light bill
A low pitch buzzer placed in the cir-
cuit of the cellar light serves a: an ej
ficacious reminder. The snap switch and¢
buzzer can be mounted on a formica, bake-
lite or hard rubber base and scrawed to
the wall.
Contributed by Irvin E. PYPPIN.

Rectifier From Buzzer

HE iNustration shows a rectifler fo~
charging storage batteries.

A lamp bank of five 18-candlepower car-
bon lamps is arranged as shown in the
diagram. The first two lamps are in con-
stant use as soon as the main switcL
i{s thrown on, and the remalining tkree cam
be thrown into service by the sinzle pole
snap switch in the lamp bank control.

The current is rectified by tie con-
verted buzzer. This is made to rectify
the current by connecting the electromag-
net to the line, and the contacts (botL
armature and statlonary contaect) are
connected to make and break the >urrent,
so as to eliminate the reverse =urrent
Across the contact points a condenser is
shunted to prevent excessive sparking a<
the points. The current i8 measured by
the ammeter (A,) for the alternatmg cur-
rent, and (A,) for the direct current.

When properly constructed tils ar
rangement should have a capacity, at ful.
load of 8 volts, 10 amperes.

Contributed by CARROLL MOESCHLER.

o
Control Switches
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I
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A rectifier with lamp bank resistance for charg-
ing a storage battery, giving a good carmnt and
8 volts potential.

[N
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Time Switch

H”S switch, whose construction is so

siniple that it can be understood from
the :lustration, Is operated by an alarm
clock.

L
S
L L

leasedc by an alarm clock, upon which it springs
back ad instantly opens the circuit,

‘Wten an alarm clock sounds its warning
note -he key with which the alarm spring
is w>1nd, turns around a number of times
not wery rapidly. Upon the spindle, or
clan ped upon the key, an ordinary spool
is saured, and to this spool a string is
atta~aed, so that when it turns the string
will be wound up. It is well to give the
strimg one or two idle turns to give it a
grip.

A shown in the drawing, a knife switch
is t> be opened, and, of course, it is an
objec= to open such a switch very rapidly.
Acce: dingly, a strong spring is placed be-
neatl it, whose action will cause it to fly
out cf the clamp when free to do so. A
piece of fiber or hard wood is arranged
as 1 trigger, with a screw going through
its >-nter, and when set its ends extend
over -he cross-bar of the switch as shown,
and 4holds It to its closed position with
the lmife edges between the leaves of the
clanss. If this so-called trigger is turned,
the ewitch ‘will fly open under the stress
of -Me spring, and will do so instantly.
The string which goes around the spool
on “be clock is attached to the lower end
of the trigger after the clock is wound.

When the clock reaches the time for
whica it Is set, the alarm goes off, the
spoel is rotated, winding up the spring,
pullag the trigger and releasing the
swi:dh, which at once flies open.

It is to be observed that the sudden
opea ng of the switch is quite beneficial to
avo.c arcing. It is also obvious that many
mocFlcations can be introduced, so as to
make the appliance serve for other types
of svitches.

Contributed by J. S. MiTTAG, JBR.

Combination Apparatus

N the illustration is shown a combina-

1on of three useful articles: a Morse
telecraph set, a wireless buzzer practice
set, and a shocking machine.

..

Av electric bell with the gong removed, which is
80 saninected as to represent (a) a Morse telegraph
set, b) a wireless buxzer for practicing the code,
anc 1:) a shocking machine for those who use
el cal treatment.

3v moving the switch (S) to contact
Nc 1, the key (K) upon being depressed,
worss the wireless buzzer set.

Yoving the switch to contact No. 2
establishes a circuit so that the key oper-
ates a Morse system.

¥ hen the switch lever is placed on con-

tact No. 1 and the key (K) is held con-
stantly depressed, a fairly good shocking
machine is obtained by having two metal
or carbon handles (H) connected to the
binding posts of the bell.

Moving the switch lever to contact No.
3 opens all circuits.

Contributed by Frep D. VERCELLINO,

Inexpensive Time Switch

HE time switch here described for

keeping a lamp in action two or

three minutes after turning the
switch is very simple, practical and easily
made. This time switch is an apparatus
that closes or opens a circuit after the
lapse of any time up to three minutes
after the regular switch is opened or
closed. The wooden base is 714 inches by
3 inches. A thermostat bar is made by
riveting with six rivets equally spaced a
strip of 1-16-inch brass 14 inch wide and
6 inches long, to a strip of iron of the
same width and thickness, but only 614
inches long. Two strips of brass 14 inch
wide by 11 inches long are bent at right
angles 1 inch high and are bolted to the
base; between the upstanding ends of
these the end of the iron and brass com-
pound thermostat bar is firmly riveted. A
set-screw is fixed to the base to the right
in the illustration, so that it can be ad-

. I

TWO WAY SPECIAL \| POST

ELECTROLIER SW. BROG

187 (3.4 J3RQ 4TH

N

A
POSITION OF ELECTROLIER SWITCH

A simple arrangement for keeping a lamp in ac-
tion three or four minutes after the circuit has
been opened, by means of a thermostat bar. A spe-
cial switch enables it to be used without reference
to this feature.

justed until it almost touches the brass
of the compound bar at the free end
where it projects beyond the iron bar.

A heating coil 3 inches in diameter and
about 3 inches long is slipped over the
thermostat bar and the ends are fixed to
binding posts on one edge of the base as
shown; these hold the coil in place, so
that it will not touch the bar. Two other
binding posts are fixed on the opposite
edge of the base and a short wire is run
from one of them to the set-screw, and
another from the other binding post to
the end of the thermostat bar, that is
riveted or bolted between the brass clips.

The switch is now finished and is con-
nected up as shown in the drawing. A
two-circuit electrolier switch will be re-
quired, although two single-pole, single-
throw switches can be used.

There is also a special switch, four
positions of which are shown. When the
switch is in the fourth position the time
switch is not connected in the ecircuit.
When the time switch is to be connected
up, the electrolier switch is placed in the
third position, which connects the time
switch in the circuit and leaves the light
in action. This should be done about
three minutes before the time the switch
is to be used. When the time switch s
to be used, the electrolier switch is turned
to position one, and switch number one
is opened. This opens the ecircuit and
puts out the light in two or three minutes.
Position two is to be used when it Is de-
sired to turn the lights off at once.

Contributed by Roy C. HUNTER.
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Distant Telephone Bell

N ordinary bell and battery on their
own local circuit are placed in series,
In any desired place where it is requisite
that a telephone bell be heard, as in some

The motion of the clapper of a telephone bell is
made to operate a relay circuit, ringing a bell in
some distant room.

distant room. Immediately over the tele-
phone the circuit is connected at two bind-
ing posts, and to these are connected two
copper or brass springs, see (D).

If one adjustment is correctly made, the
clapper of the telephone bell will lie be-
tween these two strips, touching neither
or only one when the bell is not sounded.
When the central office rings the tele-
phone bell, the clapper will vibrate, and
there will be spring enough In the strips,
so that for each vibration of the clapper
it will close the circuit, the current com-
ing in from the local circuit, going
through one of the springs, through the
clapper, and then through the other
spring, and out on the local line, thus
ringing the distant bell.

Another method of adjusting it, if
there is difficuity in doing the above, is to
place both strips to one side of the bell
clapper, and then when It goes in that
direction, it will press them together and
thereby close the circuit. In this case the
resistance bell will ring with one-half the
frequency of the telephone bell.

Contributed by BEN LADNER.

Burglar Alarm

HIS Is an extremely simple yet abso-

lutely eflicaclous alarm which oper-
ates by the least movement of the knob
of a door. To the stem of the knob a
straight projecting spring’is attached and
two nails are driven Into the door, one
on each side of this projecting piece, so
as to act as stops or contacts therefor.
An alarm bell and battery are connected
in eircuit with the two nails as one twin
or branched terminal, and the metal work
of the lock as the other. It is necessary
to have the projecting piece a spring, so
that the motion of the knob will not be
interfered with by the nails.
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The simplest of all burglar alarms, which rings

a bell when the knob of the door is turned, with-
out waiting for the door to be pushed open.

If anyone attempts to enter the door,
as they turn the knob either way, the
projecting piece will touch one of the
nalls, complete the circuit, and the bell
will ring. :

Contributed by J. FALCONER.



268

Transmitter Button
: \\Cuts

1€ Cap

24 Cap 349 Cap
Z«cm awﬁle
77\
(07)
VAN \\
Mica Rubber
washer Gasket

Assembly

The details of a transmitter button, to do the
work of the well-known Skinderviken and other
typical telephone carbon elements.

SIMPLE transmitter button can be
constructed by anyone in accordance
with the following instructions:

Three brass caps are removed from the
carbons of old dry cells; one small piece
of mica and one piece of rubber from an
old inner tube, the thicker the better, are
also required. On ope of the caps the
binding post is retained, except that light
cuts are made with tinner’s snips all
around the open, or bottom edge, about
one-eighth inch deep and the same dis-
tance apart.

Next, two rubber washers are cut from
the plece of inner tube to fit the inside
of the brass cap; the cap is placed on the
rubber, edge down, and twisted slightly.
This will make a mark for the outside of
the washer. The inside circle should be
one-eighth to three-sixteenths inch smaller.
The washers are cut out with a shears.

From the binding post of another cap
cut away all except about one-sixteenth
inch., Cut a diaphragm from a piece of
thin mica to fit the inside of the first cap.
Make a hole in the center to fit over the
screw of the second binding post; saw two
of the knurled nuts in two and ream out
two pieces to make two brass washers.
The others will serve as two knurled
clamping nuts. Assemble thus: Place the
mica on the screw of the second cap, next
come two brass washers, then the two
knurled clamping nuts.

Now take another brass cap. Knock the
screw out of the center, then drill or file
away the center until the middle of the
crease; then trim away all of the vertical
part of the sides with tin shears, leaving
a brass washer the size of.the inside of
cap.

Pound up a piece of the hard central
carbon rod quite fine; sift through a fine
mesh screen to remove the dust, and then
through a coarser one to remove the large
pieces, making certain to save the fine
grains that are about one-sixty-fourth to
one-thirty-second inch in diameter.

To complete the assembling, place one
rubber washer in the first cap at its bot-
tom; fill the cavity in the center three-
quarters full of the carbon grains; place
a mica disk with parts described, on top
of the rubber ring; put in another rubber
ring on top of the mica; now place the
large brass washer on top of this with the
half of the crease left down. Clamp with
pliers the small portions of cap over the
edge of the brass washer, and the button
is complete.

Contridbuted by O. W. WYRICK.

Electric Window Alarm

A CAM support is +ut out of sheet metal,
anc provided with two ears drilled
out as bearings for a cam shaft. These
ears are bent up as shown in the {llustra-
tion. The cam has a flat surface and
adjacent thereto is a slot in which a block
of fiber is secured; a stop-pin limits the
amount of rotation of the cam.

Referring now to the second illustration,
we see there the cam support carrying a
contact spring screwed to a fiber block,
the two latter being showp singly in the
first illistration. In the position shown,
the cam Is prevented from rotating clock-
wise by the swop-pin, and in this position
the fibe~ block is pressed upon by the
contact spring ~o as to keep the circuit
open.

g

“— Wire
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o frame
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A side section of a window jamb, showing the
burglar alerm device operated by the turning of
a roller by the sash when pushed up or down.

If the sash is already up and is pushed
down, the motion, it will be seen, is with-
out effect on the cam because of the stop-
pin. But if the sash is down and is
pushed up the cam will be rotated through
about 80 Jegrees, the insulating block will
be drawn from ber.eath the contact spring,
which th2n will strike the metal of the
cam, complete the circuit, ring a bell, or
turn on 1 ghts, so as to give an alarm.

The connections are clearly illustrated
in the dlagram showing the window sash
raised an< the alarm switch in position to
ring.

Contributed by BELGRAVE F'. GOSTIN.
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Details o} some of the working parts of the
window sash alarm, showing roller cam.

Rectifier Made of Bells

AGO()D rectifier which will rectify both
sides of the cycle can be constructed
from two 2lectric bells as illustrated.

The harmmer is cut off the stem and the
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gong and its brackets are removed. Each
armature is fitted with a contact (A),

Transfor-ner

ﬁrml'ﬁl"j/
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Chemical @ @
Rectifier B
Armature—._g
CE
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1. Contad
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Two bells in combined operation, forming a rec-
tifier. Figure 3 shows how, by utilizing a recti-
fier, the work can be done with a single bel.

which operates agalnst the adjustable
contact. The magnet and accessaries
are mounted on a base as shown amd the
connections of bells are shown in Fig. 1.
It will be noted that the armature of one
of the bells is shown on the right hand
side of the magnets; this was dome in
order to simplify the wiring diagrar, but
when the bells are mounted on a base
as shown in Fig. 2 they may be conmected
up facing in the same direction.

In the diagrams the light lines show
the magnet circuit, while the heavy lines
show the path taken by the rectified cur-
rent. In serles with the electro-maznets
a small chemical rectifier i{s connected,
which is nothing more than a lead and
an aluminum plate Immersed in a solu-
tion of sodium phosphate and water, the
solution being contained in a glass. This
one-jar chemical rectifier may be wery
small, as it only needs to pass epough
current to operate the magnets.

By referring to the diagram (Fig. 1)
it will be evident that when the poMrity
of the A. C. line coincides with that of
ihe small chemical rectifier the magnets
will become magnetized and will attract
their armatures, thus reversing the eur-
rent., Since the polarity of the A. C. line
has already reversed, the current a- the
D. C. terminals will always flow ir the
same direction. /But when the polarity
of the A, C. line again reverses, the chem-
ical rectifier will prevent the magnets
from becoming magnetized; hence they
release their armatures, which agaim re-
verses the polarity of the A. C. line, and
thus the polarity of the D. C. term._nals
will be the same as before.

Two electric bells will not be neceasary
if the experimenter has in his possession
a small transformer, as the transfo-mer
and a bell can be connected as shown in
Fig. 8 so that they will rectify both sides
of the cycle.

An important point in the operatian of
these rectifiers is that a small plece of
iron (C) must be placed between the con-
tact spring and armature as showa in
Fig. 4. The idea of doing this is to pre-
vent the contact spring from remalinirg in
contact with (D) when the armature is
being attracted by the magnets.

To prevent sparking at the contaets,
condensers such as used in telephone work
are connected directly across the contacts.

Contributed by AMxpro GIOLIT™G.
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HE icem of this department is to present to the layman the dangers of the electrical current i mann erstood " :
Lo et " 18 2oty e S Sh00tor T e ik i e Lol e Ml S s S
3 2 t ea mu: possible or prol e. it shows something that oecurs as a regular thing, such
;:;e e:n g;? chance to win the prize. It is not necessary to make an elaborate sketch, or to write the verses. We will attend to that. %Iow, lot.'= () w‘l'::n:

PRIZE WINNER $3.00

Goose on Electric Wire
Cuts Off Lights of City

RICHMOND, Ky.; Feb. 6.—Search-

erg today located and removed from
8, high tension electric wire a goose
which had escaped from a 'produce
yard here Sunday night and alight.
ing on the wire caused a short cir-
cuit that plunged the city in dark.
ness. The goose was well cooked.

In n:tate ;ldere lies Here lies the body
aud McAllister. Of simple Mark McNutt.
Her body “shorted” He tried a knife switch Th(t;?e a:rgatl:‘ ﬁgml;)'se
Comb and register. To see If it would cut. Her love fogr “currgnts".
—E. HrLL. —REAGAN DENNIS. From life pried her loose.

—Mges. G. W. GUPTON.

ARE KILLED BY
LIGHT GURRENT

William Castleberry, 16 years old.j
1233 West Fifth, died a hero Monday
evening when he tried to save his zs-;!
year-old brother George, who was|| d
siectrocuted by an ordirary 110-volt ||
electric light wire, while attempting||
to unscrew an electric light bulb,

Both were working on a touring car
at Mack’'s Auto and Palnt Trimming
company, 2310 South Robinson.
George had reached up to unscrew an
electric light bulb, to attach a drop ||
light. In.some manner he came in |
confact with the current, which
passed through his body, killing him [ v
instantly. !,

Hand Is Seared. |

Willlam, eeeing the- flash. as. the |
current seared his brother's ° hand, ||
grasped the hand in an effort to Jerk il

- | it away from iae socket, and in turn ||
Lies buried here, also was electrocuted, ;

Harry O'Tuck, George died at once, and Willlam ||
‘While fixing the socket, > | before an ambulance arrived. [

The lightning struck.

—FeARK L. CuLrLEey.

This coffin holds
Hedwig Wiener.
Because she shorted
The iron and cleaner.
—CaBL FrLEMING.
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but neocessarily 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,
diagrams, etc., must always be on separste sheets. . A

4. This department does not answer questions by mail free of charge. The editor will
26 cents for each. On questions entailing research work, intricate calculations, patent researc

8. Sketches,

will be informed as to such charge.

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

Fixed Condenser
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(258)—Walter
Va., asks:

Q. 1.—Please show me the construction
of a simple fixed condenser.

A.1.—A simple fixed condenser s shown
in the {llustration. This condenser is
made up of sheets of tinfoil and waxed
paper. The condenser may be clamped
with two pleces of stiff cardboard and a
few rubber bands.

Purchase, Richmond,

Mysterious Kettle

(259)—Herbert Mead, Newton, Mass.,
asks:

Q.1.—In a display window in Boston
there is a kettle hanging in midair which

70 OV Line

Insulating
‘bushings\
\

Mysterious kettle used in one of our Eastern
cities as an outdoor sign to attract attention of
passersby. One of the ostensible supports must be
a small pipe carrying water to supply the loss due
to evaporation.

has a continuous cloud of steam issuing
from its spout. How {8 this kettle ar-
ranged to hold bolling water without cool-
ing?

A.L—The kettle probably has an elec-
tric heater within it. This heater is con-
nected to the service line by means of
copper wires concealed in the cords by
which the kettle is suspended. In order
to keep a large kettle of water boiling, the
heater will consume about 200 watts of
electrizal power. A simple heater for a
110-vo_t circuit can be made of about three
feet of No. 26 B. & S. nichrome wire
wound in a coil and immersed in the
water in the kettle, As water has a very
high resistance, it will not appreciably
short-circuit or otherwise interfere with
the acrion of the heater. The illustration
shows the kettle with the heating unit
connected with the circuit by means of
insulated wires running through holes
drilled in the kettle near the hinge of the
handle.

-

Solenoid Data

/5" >-I

ZII

ATLHAI IR RO

Sectiou of a solenoid with dimensions for about
an inch travel of the core.

(260 —A. Starcoe,
writes :

Q. 1.—Will you kindly tell me how much
and what size wire I will need to make a
solenoid that will lift two or three ounces?

A.1.—The drawing shows a solenoid
that will meet your requirements. The
plunger is 34 inch in diameter by 2 inches
long. The pull of this solenoid varies
from approximately zero, when the
plunger is at the lower end of the coil,
to about 8 ounces when the plunger is 3
inch in the coil. Then the pull is constant
for 3, Inch and drops down to zero for
the next % inch. You will require 800
ampere turns on the coil, and if you In-
tend to energize it from a 6-volt storage
battery you will need about % pound of
No. 24 B. & S. insulated magnet wire.
This wil give about 1,600 turns and will
pass abjut 1% ampere.

Ontario, Canada,

Hth Wl‘
LU

fit of everyone interested in electricity in all its phases. We are glad to answer questions for the benefit of all,

or else written in ink. No attention can be paid to penciled lettera.

, however, be glad to answer special questions at the rate of
h work, etc., & special charge will be made. Corresponden

Amplifying Telephone Speech
(261)—E. Montero, Mexico, D. F., ir-
quires:

MODULATION TRANSFORMER
2000 OHM PHONES J
T~ P AUDION BULB

J
_/

oV
——T0 DISTANT STATION

Use of an audion bulb for amplifying he souni
of an ordinary telephone receiver. The cannections
are shown in full detail.

Q. 1.—Will you please show me a hook-
up for amplifying the voice of &n ordi-
nary wire telephone by means of am
audion bulb. It is to be used at each end
of the line, about 100 miles apart, and
must work through the company’s sarvice.

A.1.—You may amplify the soinds re-
ceived over your telephone, by cornecting
instruments in the manner shown In the
diagram. Disconnect the telephone re-
ceiver from the instrument, and connec:
the primary of the modulation trans-
former in its place. The rest of the in
struments are connected up as showa, anc
the receiver is placed in the plate eircult
of the tube. It will probably be found tc
advantage to use a pair of 1,000 o 2,00(
ohm receivers in place of the teeephone
receiver in the plate circuits. Iastalla-
tion such as this can be made at both
ends of the line and the voice &ill be
found to be much louder after the tube
is once properly adjusted.

Electric Lamp Experiment

NO WIRE
FROM HERC

‘o
Z ]

~ SECONDARY

Y

Yibration of a filament of a carbon incamdescent
lamp, due to alternating current, explained
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Examine this NEW Library
for 10 days, FREE!

E WANT you to examine, without a cent of cost
to you, our NEW Machine Shop Library in nine
big, up-to-the-minute volumes.

This lerary, with its 3065 pages and its 3608 illustra-
uons, Is the Dlggest, the most complete, the most practlcal
set of machine shop books we have ever published.

Send the Examination Coupon TODAY. Be one of the
first to own a set of these great books.

A combined home study course and reference library

HIS new Library should be worth good hard dollars to the man who wants to bring the big pay envelope back.
Everything you need to know about machine shop practice is in these books. They give you in convenient, easily
understood form, more worthwhile knowledge and time-saving suggestions than any one man could possibly gain
1 a lifetime of practice. More than three thousand pages of the very meat of machine shop practice. Every line and every
L ustration by men who know the game. They have figured out your problems in advance, and even if you are tied down
-+ one machine or one operation, you can know about all other machines and operations. With this information no job is
=0 big for you. These great books will help prepare you for your Big Chance. Opportunity knocks but once at any man’s

bor, and he must be ready when the knock comes. Start today to prepare yourself. More knowledge always means more
bllars.

§29.00 worth of standard books for only Nine big volumes covering every phase

$19.50, payable $2.00 a month of modern machine shop practice

If you were to buy these books, one at a time, at regular retail prices, These books are packed to the covers with the kind of informa-
tae complete set of nine volumes would cost you $29.00. Buying them in the tion that every machinist, every apprentice, every toolmaker,
Special Library Edition you get them for $19.50, a SAVING of $9.50, or every draftsman, every foreman and every shop-owner wantas,
7 ore than one-third of the retail price. And you pay for them on easy terms, Each volume is a complete record of work as it is done to-

day. All the latest methods—all the latest machines—all
the latest kinks and short cuts—are described and pic-
tured foryou inclear, interesting textand illustrations.
The authors are all recognized authorities in the
machine shop world. They are familiar with the
daily problems of the mechanic and foreman.
They know just how the big jobs and the little
jobs should be tackled for best results.
They tel! you what you want to know in
the way you want to know it.

McGraw-Hill
Book Co., Inc.
370 Seventh Ave,
New York.
Gentlemen: Send me
for free examination
your Library of Machine
Shop Practice, nine vol-
umes, you to pay trans-
portation charges. If satis-
factory, I will send $1.50 in
ten days and $2.00 per month

Read these special terms

(1) Free Examination—you see the
books first—pay afterward.
(2) No money in advance—no
deposlt—no expense of

y kind.
3) Only $19.50 for the
complete set of nine

volrmes. f until I have paid your special
“) ‘(l)";.:_sltfgn"s‘zlo price on the books, $19.50. If
a month. they are not what 1 want, I will
(5) Tenmonths write you for shipping instructions
tocomplete and I am to be put to no expense.
your pay-

Signature, .....oivviiiiinereienasienss vos
Residence Address. .......oovvvesnveccnnsocces .

Cityand State........ccciiiviiiiinriorrsanancsensone
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De Master of
a Real Job

Then you can walk confidently into the office or the
plant, knowing that you are needed and appreciated—
that there is a growing future ahead, one that holds more
power, better pay, bigger leadership.

You won't have to ‘‘cool your heels” in waiting rooms
looking anxiously for a job at *‘almost anything.”” which
is what men usually say when they are not masters of
their work.

Good Advice from One Who Climbed

R. H. McElroy, one of the vice-presidents of the Stand-
ard Oil Comvany, who climbed 10 a $30,000 salary from &
clerical position, says—(N. Y. Times, July 2, 1922) : “Any
young man who has the right stuff in him, who is willing
to work at his job and study after working hours, who
will keep his cyes open ., , . can achieve the same success
that I and my associates have.”” la a letter to us, Mr.
McElroy adds: “l belicve the correspondence and evening

hools provide a sp id opportunity for the young man
of limited time and means to prepare himself for a bril-
lignt future.”

After a quarter-century of experience in aiding men
through spare hours to become their Bigger Selves, the
United Y. M. C. A. Schools offer tested service by mail
so that wherever you are, whatever you may nced or
whatever yvour hours of employment are, you can now get
this valuable aid.

Mark and mail the coupon for free copy of our new
catalog, and our friendly counsel.

Some of our 300 Correspondence Courses
Business Courses

Acrountaney Business Law
:::in.l-ln‘ ’;mmmp te Letter V:'rldnw
Bet A;L_thr- ;Pub‘il'e S;ln:gi:“‘en
g Se
ﬁ,.," i Show Card Writing |
! nography
Finance Traffic llgnmment |

Technical and Other Courses
Agricultoral Courses Insurance Courses

Applied Peychology Mathematical Coursea
Architecture Mechunical Engineering [
Courses Own Your Home Course

Huilding Construction Plan Re

sivil Engineering Courses Plumbii

Jrafting Courses oultr: nﬁmlnndry

Aec]hl a] Courses ngineering

Snglish

o

Radio Telegraphy

Steam Enff-:nnn' Courses
Drafting

:u:n:k:n e . gtructu_rl

rgrant arvey

thelvny Enginerig Use of the Slide Rale
liwh School Courses Vocational Guidance

lustraving
Without obligating me, please udvise rewarding the course in

Nam -

Please write plainty

Full Add
Dept. 86-A
\ > 4

United YM.C.A . Schools
ontruction 77 orBeleast Honsy

347 Madison Ave.\;/ New York City.NY.

-}

NEW SINGLE PHASE A. C. MOTORS

% H. P.— 0
110 volt, 60 Geaeral Electric
cycle, 1725 34 H. P. $39.00
speed, com- includes pulley
plete with 110-220 volt,
cord, plu 60 cycle, 1725
and groove speegi. Rep.
pulley $13.00 Ind. Type. Re-
Same Motor mittance must
Eavipred wi ONE YEAR accompany all
efoder 32000  GUARANTEE ~ orders.

Satisfaction guaranteed or money refunded
Ilastrated Catalog of Motors and Supplies FREE
HYRE ELECTRIC CO., 613X So. Dearborn St., Chicago

e DURING SPARETIME
'SNMAD.

[OM!
“Haw to * and beastiful ‘

[ P A
.Y d il tamp.
amblyn, 441 Pidge Bidg., Kansas City, Mos

e X

| coil.

(262) — Herbert Martin, McPherson,
Kan,, writes:

While working one night in my labora-
tory, my hand accidentally came in con-
tact with the high tension wire of a spark
My head was about six inches from
the eleetric light globe and I noticed that
the filement trembled vigorously. After
that I tried the experiment shown in the
diagram placing the end of one secondary
connection near the bulb, and obtained the

| same result when I closed the key on the

primary circuit.

Q. 1.—Will you please explain the cause
of this phenomenon?

A.1.—The phenomenon you speak of is
due to a condenser effect. When a con-
denser _s charged, the metallic plates tend
to pull toward each other, and when they
are discharged the pull is gone. The
same thing happens in the electric light
bulb. In the particular experiment you
mention, your head comprised one plate
of the condenser, the glass globe the di-
electric, and the filament the other plate.
As this condenser, for such it s, is
charged, the filament IS drawn toward the
side of the bulb nearest your head, and
when the condenser is discharged, as
when the current reverses, it is released,
thereby causing it to vibrate.

Slow Ringing Bell

(263)—Roy Mliller, Chicago, Ill., writes:
Please publish a drawing in your “How
and Why?" department showing the con-
struction of a slow-ringing doorbell.

Bel.. Bell el
77X/ —
A N
A4 ) W
< &
// . ¢ ”, /:/
L/ AT 77 A 0 Battery
4 / ;[,;

Contact Armature “Adjusting Screw

An ingenious arrangement for making a bell
ring with very slow frequency, by the use of a

| peculiar tvpe of fork make-and-break connection.

A.1—The illustration shows a slow-
ringing bell which can be made from the
parts of an ordinary doorbell. A pivoted
armature is arranged to make contact
with the adjusting screw when the ham-
mer is down. The current then passes
through -he electro-magnet, which attracts
the hammer and pulls it up against the
gong. A< this position the arm carried on
the hammer strikes the upper part of the
pivoted contact piece, moves it up, and
opens the circuit. The hammer then falls
down by the force of gravity and the arm
hits the iower arm of the pivoted contact
piece, which moves it down and closes the
circuit. The cycle is then repeated, the
frequency of vibration depending upon the
distance between the upper and lower part
of the contact armature.

Zeeman Effect

(264)—Mr. Wm. F. Kelly, Greenwood,
Miss.,, writes: Having learned of Zee-
man's discovery, viz.: That when an in-
candescent gas is placed in a magnetic
field the spectral lines become split up,
and that the frequency of the light emis-
sions depends upon the radius of the orbit
of the electrons, I would appreciate very
much incdeed your furnishing me with
some more information on this phenom-
enon.

Q. 1.—What incandescent gas did Zee-
man use?

A.1.—Zeeman used a sodium flame as a
source of illumination for his experiments.
This flam2 was placed between the poles
of a powerful electromagnet and the

Practical Electrics for April 1923

light emitted was analyzed by a pewerful
interference spectrometer. He o3jserved
that the spectral lines were split 1p into
two or more components. When the flame
was observed at right angles to tbe mag-
netic field, the original spectral liae was
accompanied by two other lines st each
side of it. In the case of very strorg mag-
netic flelds the separation was as great as
one-fifth the distance separating ta= two
sodium lines. When the flame vas ob-
served parallel to the magnetic field the
center lines disappeared and the two out-
side lines remained. Later investizations
showed that the lines are sometimes
trebled, sextupled, and sometimes multi-
plied even a greater number of times.

This phenomenon was explained mathe-
matically by Lorentz and is a prosf that
the electron is a constituent of al mat-
ter. J.J. Thomson showed that the nega-
tive lons set free by an incandesceat car-
bon fllament, and electrons set fre2 from
a zinc plate exposed to ultra-violet light,
had the same values as the electroas pro-
duced in a vacuum tube. The oscillatory
motion of the charged ions which before
ionization constituted the atoms, sends
out electromagnetic waves of varioas fre-
quencies, depending upon the radfus of
the orbit of the ion, and is respensible
for the radiations from a luminous body.
The Zeeman effect has furnished mathe-
matical and experimental proof thai these
charged ions are identical with ths elec-
trons set free in a vacuum tube.

Q. 2.—Where can incandescent gases be
produced and how produced?

A.2.—In Geissler tubes one phise of
incandescence is seen and by heating vola-
tile salts of metals, such as the chlerides.
to a high heat, incandescent gas i3 pro-
duced.

Storage Battery Queries

(265)—Frank Rollins, Hartford, Zonn.,
asks:

Q.1.—What is the lowest voltage to
which a lead battery should be dis-
charged?

A.1—A lead battery shounld newer be
discharged to a voltage less thar 1.75
volts per cell, and this voltage shotli be
measured while the battery is discherging
current. The open circuit voltage of a
cell means nothing, because no matte~ how
long it may have been discharged i: will
register 2.1 volts after standing on open
circuit a short while.

Q.2.—What Is the eflicilency of a lead
plate storage battery?

A. 2.—The ampere-hour efficiency of a
battery is the ratio of current in amxpere-
hours drawn from the battery, to ctrrent
in ampere-hours put into the battery. The
watt-hour effiiency, which is the real effi-
clency, includes the voltage as well the
ampere-hours. The ampere-hour efidency
is sometimes used to convey a false idea
as it 1s about 15 per cent higher thaa the
real efficiency. In general practice the
watt-hour efficiency varies from 75 —o 80
per cent.

Q. 3.—What is meant by sulphatinz?

A. 8.—Sulphating is a chemical aczion
which takes place in a storage battery nud
is supposed to produce lead sulphase on
both plates when overdischarged or left
long in that condition. It forms a wtitish
scale on the plates. This scale is a ron-
conductor and the battery is incapable of
belng charged.

(266)—M. A. Feeney, Brooklyn, N. Y.,
asks:

Q.1~—What is the average life >f a
storage battery?

A.1,—The average life of a storage bat-
tery varies with the conditions of service.
Statlonary batteries last from 5 te 10
vears. During the first few years the
depreciation is ahout 5 to 7 per cent. but
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The United States Needs Chemists

What did America get out of the War? You often hear that question asked, yet few people realize just what
mnaterial advantage the United States did gain. She gained industrial supremacy. Hundreds of manufactures for-
merly almost unknown here, have come to this country to stay. With hardly an exception they belong to the so-called
Chemical Industries, for which the services of trained chemists are essential. The dyestuff industry alone gives
smployment to thousands of chemists, for whom there was little demand prior to 1914. OQOutside of the laboratory
chere are innumerable executive positions which can be filled only by men who understand chemistry.

The salaries of chemists are good, and the work is fascinating. Opportunities are plentiful for independent
~ork in agriculture, medicine, food purification, water supply, the development of patents, and countless other fields.

Now is the time to get into this fruitful profession while it is yet uncrowded.

2 Dr. T. O’Conor Sloane
Learn Chemistry at Home Lo s

veu o
o,

Or. T. O'Conor Sloane, the eminent scientist, will teach you Chemistry in your own home.
You do not need to give up your present employment; the lessons may be studied in your spare
time. Dr. Sloane has written the course in a simple yet comprehensive way. His many years
of teaching and practical expericnce are placed at ycur disposal. The lessons and experimental
work are so entertaining that it becomes a pleasure to study. No previous schooling is required.
The course gives you as thorough training in general chemistry as you would have obtained in
college. It is indorsed by leading scientists and educators, and is considered the most unique
course of its kind ever presented.

Experimental Equipment

Given to Every Student
Without Additional Charge

The cxperimental outfit illustrated here
is furnished to every student. It com-
prises 42 pieces of apparatus and 18
chemicals, all enclosed in a hinged box
which is itself a useful laboratory ac-
©essory.

E P t T. 0'CONOR SLOANE
asy rayments AB. AM.PhD., LLD.

Rl Noted instructor, lecturer and author. For-
350 uys:ln g:yallr:msgn‘mllnl;r;on;?ilge a.x(:}ou:“t: merly Treasurer of the American Chemical
course is very reasonable, and includes Society, and a practical ehemist of vast ex-
everything necessary for its completion. perience, with many valuable achievements
There [are mo textbocks! to ‘buy! cxtras to his credit. Dr. Sloane has taught and
and the chemicals and apparatus used Practiced Chemistry for a great many years.
for experiments are supplied without He is now Educational Director of the
additional charge to the student. Our Chemical Institute of New York. All of
plan places an education in chemistry our studem_s receive his personal instruction
within the reach of everyone. and supervision of their training.

The Value of Chemistry Special 30-Day Offer

_For a short period we are making a spe-
Did you know that aluminum formerly cost over $100 a pound? In 1876 an American chem-  cial offer, which it will be worth your

" " A 4 : f while to take advantage of. Write for our
l;:,iccc.d‘lx‘:nl{tzllésdé:?tze;egoﬁnﬁl;eap method for extracting it from its ores, which brought the freenbodk; fusing (thelcoupon tbelow R im?

Did you know that carborundum, the universal abrasive, was unknown until E. A. Acheson, ply a postal card. This will not obligate

another American chemist, discovered it in 18917 :’::"g;v thSeerlflast.t};e ]c)gu ':glt x:)?;t wl;:ri‘lt;l y‘;:
Did you know that silicon, an important ingredient of special steels, fell from $100 an ounce think # it Nitetlcs &” ot GuL S

to 10 cents a pound, due to & cheap method of production evolved by American chemists? ink ol 1t, an e_ 2t y_ pled _ry._ —
Did you know that the dye, indigo, dropped from $4.00 a pound to 15 cents a pound when AT

the chemists learned how to prepare it in the laboratory? CHEMICAL INSTITUTE OF NEW YORK

Did you know that between 1914 and 1917 the American dye exports jumped from 2 million
to 57 million pounds? A .

Did you know that vanillin, the flavoring principle of vanilla, was reduced in price from
$800 a pound to $10 & pound when chemists perfected a method for its synthesis? )

T Il)id you know that John Hyatt, an American chemist, invented the useful commodity

celluloid ?

Did you know that Thorium Nitrate, used in gas mantles, sold for $200 a pound in 18957
In 1916 it was priced at $2.60 a pound, due to improved chemical methods of refinement.

These are only a few of countless instances where Chemistry has revolutionized industry.
The same chance awaits you if you will master the science.

Home Extension Division 4
140-B Liberty St.,, New York City.

Please send me at once without any obliga-
tion on my part, your free Book, ‘Opportuni-
ties for Chemists,” and full particulars about
the Experimental Equipment given to every
seudent. Also tell me about your plan of pay-
ment and special 30-day offer.

NAME . ..ottt etoansssoeesspeabibdPectdes o
e hd ADDRESS. ... . g Joo®ocon b bhe bl o ko
Chemical Institute of New York, Inc. : ‘:{E
Home Extension Division 4 140-B LIBERTY STREET, NEW YORK CITY Hi#%s3a00000000000:5030a 0 d I sa0c daaz 00 oe
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MILITARY MODEL HEAVY
SERVICE AUTOMATIC REVOLVER

at bargain prices
32 CAL.

20 SHOTS

Made eof tested blue steel, has check-
ered grip and safety to prevent acci-
dents. Its penetrating force is greater
and kicks harder than any of the sver-
age automatics. 32 cal. 10 shot, with
extra magazine FREE, making 20 quick
shots. Suitable fer secret service men,
watchmen, and to keep at home and in
business. Prices as we scll them are less then half their
original value, and much belew what yeu have to psy
anywhere else. Send your order teday; quantity is lim.
ited, prices will advance.

TOP BREAK OPEN

Ejecting Double
Action Revolver

32 Cal. $8.95
38 Cal. $9.65

SEND NO MONEY.

Just send name, address and
gun you want. Pay postman price of gun plus a few cents

pofanﬁee.d Satisfaction guarsoteed or money immediately
refunded.
INTERNATIONAL COMM. HOUSE, Dept. P-126

433 Broadway - - - - - New York, N. Y.

A Wonderful Book
on Finger Prints

FREE to YOU!

L of Thrilling, True Stories of crime mysteries
solved through Finger Print Evidence by some of
America’s greatest Finger Print Experts. Grip-
5!]:3 illustrations. Greatest book ever published on
subject. Send for your FREE copy today.

Big Money to Experts!
You cauiearn the Finger Print Profession easily at home inspare
ghui: b&i‘“ go.r yorts, F fees ara h'lﬂ::
Big Special Offer S5 "3 Tironie taviore tor you:
A splendid field for professional work never even dre: of.
UNIVERSITY OF APPLIED SCIENCE
Dept. 15-74 1920 Sunayside Ave. Chicago, Il

introducing the New San Automatic Reg- )

ulator and Timer for Ford Cars, Gives pro-

perspark automatically for every speed of ¢
motor. Does away with

stant start in_all weather.
Prevents fouling of spark
lugs and forming of car-
n. Engine remains clean
giving more power on hi ls,
more speed On level roads
at less cost. Grease, dirt
and waterproof—Fully
guaranteed. Sold on 30days
trial. Retail price $3.50.
Large income for active workers. Tremendous
sales opportunities. Every Ford owner will buy.
AUTO 8UN PRODUCTS COMPANY,
Dept, 33 Cincinnati, Ohio

save MONEY

Anyome with the ald of KLRCTRICAL
KINKS ean do their own wirlng and
repairlug of bells, electrie lighting,
garages, iroms, vacnum clraners, wash-
ing machines, ete,, everything for the
HOKE. $1.00 an heur easily made in
spare time workimg fer others. ONLY
£1.00 postpaid or (. 0. D. 131 pages,
76 iHustrations. Satisfaction guaran-
teed. SPECIAL OFFER. Ask bow you
ean get thls book FREE.

shirt manufacturer wants agents

complete line of shirts, pajamas,

and nightshirts direct to wearer. Ad-

vertised brand--exclusive patterns--easy

to sell. No experience or capital re-
quired, Entirely new proposition.

Write for free samples.
Madison Shirt Co., 803 Broadway, N.Y.C.

after this the depreciation may be consid-
erable. For traction or automobile ser-
vice, which is much more severe, the life
of a battery may not exceed six months.
The life of the positive plates of the bat-
tery is only haif as long as that of the
negatives.

Q.2.—How may a sulphated battery be
restored?

A. 2.—The plates should be removed and
scraped, after which the battery should
be charged a long period of time at about
half rate and then partially discharged.
This should be done a number of times
until the sulphating is eliminated. When
the cells are only slightly sulphated the
charging and discharging treatment is suf-
ficient without scraping. If the cells are
badly sulphated the charge should be
about one-quarter the normal rate for
three days.

Adding a small quantity of sodium sul-
phate to the electrolyte will help to cure
the cell by decomposing or dissolving the
sulphate. After the plates are restored
to their proper condition the cell should
be emptied and thoroughly washed and
fresh electrolyte added.

Q. 3.—Is there any harm in using a thin
layer of oil on the electrolyte to prevent
the acid spray?

A.3.—A thin layer of ofl will do no
harm, but has the objection of interfer-
ing with the hydrometer and also sticks
to the plates when removing them and
interferes with their conductivity on re-
placing them. A layer of finely granu-
lated cork is sometimes used on the elec-
trolyte, but it makes the cell look dirty.
The best practice is to depend entlrely
upon ventilation to remove the spray.

Hydro-Electric Machine

(267)—George Herman, Virginia Clty,
Nevada, asks:

Q. 1.—Is there any system of generating
electricity direct from steam?

A, 1.—Electricity may be generated dl-
rect from steam by allowing it to escape
through proper nozzles at high pressure,
but the system is very inetlicient. The
steam boiler must be mounted on glass
legs or other suitable insulators to insu-
late it from the ground. The escaping
steam passes through a pipe leading to a
series of outlets so shaped as to impede
the passage of steam by forcing it out of
the direct course. These jets are lined
with wood and are led through a box of
cold water, This is to partly condense
the steam which is found essential to its
action. Dry steam produces no excitation.
A collecting comb held against the jet
becomes charged. The boiler becomes neg-
atively charged and the collecting comb
positively charged. By changing the ma-
terial of the lining of the jets, or by add-
ing turpentine, the sign of the electricity
Is reversed. If the water contains acids
or salts no electricity is produced.

Electric Heater Query

(268)—Harold Pitcher, Lyleton, Man.,
Canada, writes:

The heating element of an electric
heater is placed in a container into which
is forced oxygen. At high temperatures
the heating element in contact with the
oxygen will deteriorate rapidly, thus mak-
ing it necessary to reduce the current
flowing through the heating element,

Q. 1.—Will the heat generated in the
heating element in oxygen be th® same,
with a lower current, as the heat gen-
erated in the heating element in air with
the higher current?

A.1.—TIt will be less. There will be no
advantage in forcing oxygen into a_case
which contains a resistance coil which is
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to be heated electrically, because the heat
of a resistance coll is caused by the re-
sistance offered to the passage of am elec-
tric current, and not by oxidation. There-
fore, all that would happen if you were
to introduce oxygen into the heating
chamber, would be that the wire swould
possibly oxidize, but practically no addi-
tional heat would be produced.

A Queer Puzzle

(269) —Fred Higby, Boise, Idaho, asks:

Q.1.—In the diagram (A) is a *“'step-
up” transformer giving a secondary
voltage of 10,000 volts, while (B) is a
“step-down” transformer giving a second-
ary amperage of 75. Both are operated
from the same circuit of 110 volts A, C.
The secondary circuits of the two -rans-
formers are so connected that the cu-rents
through each of them are forced tc pass
through a single wire (CD) for sone dis-
tance at the same time and in the same
direction. This wire is thoroughly insu-
lated and Is quite large, so as to ofser no
appreciable resistance to the current from
either transformer. The secondary wind-
ing of transformer (A) has many turns of
fine wire which allows the high-tension
current from (A) to pass, but not the low-
tension current from (B).

Now, is It not obvious that when both
the transformers are operating in umison,
the secondary currents of both transform-

>
Jo)
8V

]

Hov ncv

A rather puzzling connection, whose pecaliari-
ties are illustrated in the answer to the gquery
concerning it.

ers will pass through the single wire ¢CD)
at the same Instant and in the same ci-ec-
tion, making it the same as a single cur-
rent with a voltage of 10,000 and an am-
perage of 75 in other words, with a watt-
age of 750,000? Then, if an electrical ma-
chine operating at this voltage and am-
perage were placed in the circuit it should
operate as well as it would on a dyramo
giving the same current. If this scheme
is fmpractical I would like to know the
reason why.

A.1.—Your device will not work fos the
simple reason that the secondary winding
of transformer (B) must consist of a few
turns of heavy wire in order to deliver 75
amperes with a low voltage, therefore this
winding will have such a low resistance
that it will practically short-circuit tmans-
former (A) and completely ruin it.

This same question which you have
evolved has been thoroughly discussed
among scientific and electrical men cuite
some time ago, and at first the answer -hat
such a device would be a perpetual mation
machine caused great stir.

Nevertheless, experiments proved that it
is exactly a converse of this scheme in
that either one or the other transformer
is destroyed.

Under ordinary circumstances you will
find that transformers feeding the same
wires In electrical circuits have always
the same secondary potential, and great
care must be exercised to keep them that
way.
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if nct in the whole world.

sands upo1 thousands of

This Company makes a specialty of very small orders.
is si mple: 80% of our orders are small. .
The reptt-tion of this house was built upon service.

Catalog contains over 300 illustrations.

Money refunded if goods do not satisty

“BUILD YOUR OWN"* WITH “RASCO” PARTS!

HE Radio Specialty Company—*“RASCO” for short—now in its third year, is unquestionably the most unique radio parts supply house in the United States,

No order is too small to get immediate and prompt attention.

The reason

Ask any of your radio acquaintances what they think of “RASCO” service, “RASCO” promptness. Thou-
unsolicited testimonials are in our files, to prove that we serve the public as it has never been served in radio merchandise before.
sure to g our great 638-page catalog, containing over 500 different parts.

Order direct from this page. All goods sent prepaid in 24 hours. We pay all transportation charges.

Be

RADIO FREQUENCY
TRANSFORMERS
The best Radio Frequency
Transformer developed so

Designed for us by
Mr. R. E. Lacault, Asso-
ciate Editor of RADIO
NEWS, For wavelengths of
320 to 420 meters. Alr
core, Guaranteed to do
the work. This Trans-
former brings in the long
distances.
R-2800 'll‘hdh; Fre-
uency ransformer,
glze 1%"x2%"” $2.00

VACUPE TUBE
SACKET
Made enti ey of compo-

sitlon. G-3 no rlse to
capacity efets, as motal

sockets do. Positive con-
gcgioo v Tube

- ., Vicum
RocKOL .. coccceescn $.35

ANTENNA CONNECTOR
Made cntirely of alumlnum.
Will not rust. The four wires
go to upper holes. Lower hoie
takes lead-in. Don’t solder
your aerial. Dimensiors, 2
high, 1%” wide.
R-899, Antenna Connectcr $.30
MOLLDED DIALS

Highest g ale made. Brilllant

black composition. Figures

inlaid in \1}}tehan':mel. For

3

..... .55
‘.65

FLUTED KNOBS

Made of best black compcsition,
provided with 8/32" bushing.
Height 1”7, Dlameter 1%".

R-2055 Fluted Knob.:6....$.15

“F £3CO' POSTS
R-650, 1o t made entirely of
best blacl somposition—8/33”
screw—eack
R-202, Tt has nickel-plated
bottom [mart, each
Dozen, e-ca style

650

IASCO SWITCH POINTS
Nickel-p a_ed and polished. Thehrollwlnz have
r.
doz......$.
32"

202

beaex found the most pobu.
;, x,"x1%"”, 68/32” thread,

3/16" ‘nigh, %7 dis.,
trad, dos. ...
/16”:3/18". , doz...
” dia., %” k 6/33”
ACZ  oercsrresaretsrsnisscsas vees M
5, %" (l:., 3/16” thick; shank 4-36, doz. .40
6, 3/16” a., 3/16” thick; shank 4-36, Joz. .40
775 3/16” lia., %" thick; shank 4-38, doz. .40

wit h Stop %" long, 4-36 thread, com-
plete wit nut, each 04
76, New style Switch Point, to be presse:

Tota
length — bearing 2%”. Qutside shaft, 1%".

AUDIO FREQUENCY TRANSFORMERS
No better Transformer on
the market. Highest class
materials. Impregnated
colls. Silicon steel stamp-
tngs used. Save 50 per
cent by assembling it
yourself,

R-1100, A.F. Trans-
former, ratio 4% “5’2.

HONEYCOMB COILS

No better coils on the market.
Too well known for lengthy des-
eription. Firm impregnation.
Range given is in_meters when
varied with & .001 Variable Con-
denser:

No. ‘Turns Range

R-5000 25 120- 250

R-5001 39 173- 450

R-5002 50 240- 720

R-5003 75 390- 810

R-5004 100 500- 1450

R-5005 150 600- 2000

R-5006 200 900- 25!

R-5007 250 1200- 3500

R-5008 300 1500- 4500

R-5009 400 2000- 5000

R-5010 500 2800- 6100

R-3011 600 4000-10000

R-5012 750 5000-12000

R-5013 1000 7900-15000

R-5014 1250 9750-19500

R-5015 1500 14500-26500

CORD TIP JACKS

Take the place of binding posts
on instruments or panel. Cord
tip firmly gripped by jack. Made
of brass, highly nickel-plated
and polished. Screw to attach

lead wire,

No soldering necessary
R-1500, Cord Tip Jack, each......

CARDBOARD TUBING
Only seamless tubing made in
United States. Perfectly sea-
soned, Heavy wall. (I.D.—In-
side Diameter. 0.1).—Outside
Diameter., L.—Length).

3 ....$.30
R-6601, 3%” 1.D., 3 . .35
R-6602, 3%” 1.DD., 3 .23
R-6603, 3%"” 1.D., .27

04, D. .35

4" 1.D.,, 4%"” O.1
ay# 1. 37

R-RANS.

“RASCO’"" BABY DETECTOR

Rase is solid black compo-

sition; mounted on same is

nickel holder and binding

post, which holds the futed
vith its

sliding rod member. Pat-

ent nickel detector cup and binding post. Pat-

ent cup holds crystal.

R-1898, Baby Detector, with Galena ..... $.50

“RASCO"”_ LUBRICATED
PANEL SWITCH

Our patent spring fork holds

the switch handie always at

a uniform tension. At the

same time it insures best

contact possible. New wip-

ing contact covers every portlon of the switch
peint. Double leaf blades used.

R-1921, “‘Rasco’’ Switch ............... $.40

PANEL SWITCH LEVER
Imposible for this lever not
to make positive contact. Leg
radius 13%”. Nickel-plated and
polished. Lock fork holds the
screw (In which it rotates) se-
curely. Loose contact impossible.

R-200, Bwitch Lever ......cocovneuecs.. $.30

‘“‘RASCO"” NAME PLATES
The cireular plate is our
new Binding Post Name
Plate. Diameter, 3,”. These
denominations: I’PHONESR,
GRO 1%

PUT, A
“‘B*”” BATTERY
0P, TICKLER
PLATE, ‘C” BATTERY
-+, FILAMENT.
R-6000 to 6019, Binding
Post Name Plates, each

denomination
Dozen

Square Name Plates
Same denominations as above also these:SERIES
1st STEP, 2nd STEP, 3rd STEP, SBECONDARY
CONDENSER, 'll“ELl_'IPHONE. SECONDARY,

ALLEL, N
LOADING COIL, RECEIVE,
, l'LATEF}’.ABlUMTEB. ““BLANK"",

Square Name Plates, each..$.04

MICANITE TUBING

Especially suitable for CW work
.\'tlnhlnz better made. Natursl
color.

JACKS AND PLUGS
Best material, Only pure sil-
ver contacts used. Factory that
makes Dostal Telegraph jacks makes these.

This 1s your guarantee.

into bale Ite panels with forced fit. ~Wire ﬁn&g?g't';':;l}‘" 4'“’"““' A
{s la""ld'-lk wd pin end. Head %” dia, n R-1001, Jack, 3-springs .80
Wk, A0Z. .oerieienoens 00908 gaa o N 5o e
BTt e, i ek % i | B, g Tebrne ko U
x 3/16° thick, doz. .. .....cececeve.r-. o 5 US BAR WIRE
SOCKETTES L= D)
Rubstitst: for Vacuum Tube Socket. 1 ire are, measuring 1,187 by 1/18”,
Four of tese take one Vacuum Tube. TEl:n!yw(; si;sldsg'uns I:“ls ulrvadyltlnv\enl. 1'sed
Grasp e firmly. Best contact pos- on all up-to-date instruments. Soid in 2-foot
sible. ke less room. Are better. lengths only.
R-1550 Sockettes, nickeled, set R-6400 Itus Rar Wire, per 2-foot 1@3:9\..3.05
O 6. onriereshens BB coa: $.25 T NON.INDUCTIVE RESISTANCE
Bsl fokeus, alcheled, s Siado of speial sraphltc (g E—
Tote s St of 4 suffcient to hoid 1 T i copper-p at the ends.
Note: St of 4 sufficient to hold 1 Tube. Tound ‘rods 1%” long, 14" dlameter. Resis-
P tance accurate within 20 per cent.
VACUUM TUBE FUSES | p.5300 ltesistance 12,000 ohms......... $.65
1"!";*8 your tubes aga:nst blow | R.5301, Resistance 70,000 ohms... .. .65
outs, LAl LR L A T YV T T T
R.2575 Fuse, 1 AMDEre...ececreseronsses$eld | pummmummmmmnee BRASS RODS
R-2576 Fuse, 1% ampere . 115 | S S0ld In 85 Jengthy 00
- 2 | —— .
R-2577. Fuse, .m'D:mNG ]8/:12""‘ thread,  per
8 RY —— en . 5
THED l?xgs%hoaleurlomemﬂl@h@ R-6032, Brass Rod, 6/32” thread, per
and va i.coupler rotors. 1 1ENEth  coveveroveaoasseantcasaeeascsnnesy d

R-1425,

VERNIER
=a Cleverest vernier made.
’l, Can be used with any dial.
9 Boft rubber ring engages
dial.  Does
vernler condenser.
. All metal parts moulded
best black composition. Nothing to come
Biggest hit of the season.

‘guaﬂnm results,
n
apart.
R-1450, Vernier

““RASCO’’
CONDENSERS L.:
R-5050, Phone Condensers, each.......... $.20
R-5056, Grid Condensers, each.... .20
R-5058, Grid Leak Condensers, each . . .30

COPPER FOIL

innest copper foil made, .001”
fck. Comes 4” wide.
R-5025, Coper Foil, per ft. §.
10-ft. length

RADIO CEMENT
Weather resisting. TUsed particu-
larly for cementing covered wires.
tCoils covered with this cement re-
quire no form. Wires hold together
solely with this cement.

R-1750, Cement, 2-0z. bottle $.50
TELEPHONE

SHELL AND CAP

For the experiment-

er we list this com-
position shell and cap. No holes in shell what-
soever, Takes standard 2%” diaphragm.
R-2700, Shell-and-Cap, complete ..
R-2701, Shell only . “eee

MICA DIAPHRAGMS
Made of special India mica in two
sizes, 214" diameter and 1-13/16”
diameter.  Excellent for experimentation in

Th
th

.10
..... .80

3 ", ¢ { eaded sleeve, | length . eersassessasane 0000000 0000000 A telephone work.
l“ew.;'.hc UL RN L 0 e Crl seere R-3616 ss Rod, plain 3/16” round, R-2550, Diaphragm, 2%” .......ccoonun. $.20
R-137%, Bearing ........cccivvnioecarens $.25 | per length .....coevinvinaiancnsss PP .06 | R-2551, Diaphragm, 1-13/16” ........... A5
) —

BY US. A trial order will make ¥o
“WZ CAN ONLY DISAPPOIN
incluce delivery to your door.

R

This business was originated with the sole idea in mind to cat
OF YUR ORDERS ARE SMALL. THAT 1S WHY YOUR SMAL
u a life customer.

YOU ONCE.”

98S Park Place, New York City

Oldest and Ori'ginal Exclusive
Radio Parts House in U. S.

Factories: Brookiyn, N. Y. — Elkridge, Md.

er to the radio

amateur who has small orders. ALL—

I. ORDER CAN NEVER BE SIDE-TRACKED
Order from the above illustrations.
Try us with a 50c. order and make us prove

24-hour service guaranteed.
what we say. Prices

S

INmATTm

DEALERS

Get Our Special
Proposition -

]
£

ST RO

I

401

sistance, each (20! a
BLADE WITH COLLA
Fits above.

We list only best quallities.
Covered.

The following come on 8-ounce
spools:

RHEOSTAT WINDINGS
These windings, with the switch
arm shown below, constitute a
complete rheostat for the experi-
menter. Resistance wound on
flexible black fibre. Carries 1'%4
amperes, resistance 8 ohms.
R-4300, Rheostat Resistance
€8N . ....eieecncenesaansn $.20
R-4301, Potentiometer

0 ohms) .. .35

R-1675, each .......... ....8.10

MAGNET WIRE

“DCC’’ means Double Cotton
“‘GS’’ means Green
stands for Enameled.

8ilk. “E"

R-2500, DCC
R-2501, DCC
DCC
nee
DCC

oot
Discounts of 10 per cent in 100-foot lots.

' The “*Rasco” Catalog f

CONTAINS 75 VACUUM TUBE HOOK.
UPS, 300 ILLUSTRATIONS
500 ARTICLES, 68 PAGES

Armstrong
These

All

leaving out noth-!
ing that could
puzzle you.

Just to name a
few of the Vac-

as a detector and
| one-step amplifi-|
er ; Armstrong

circuits; one-step

audio ~ frequency
| amplifier; short
wave regenerative
circuits; 4-stage
radio  frequency
amplifiers; radio
and audio fre-
quency amplifier;
inductively coupl-
ed amplifier ; Armstrong superautodyne ; radlo
frequency amplifier and crystal detector; com-
bination V.T. detector one stage amplifier;
two stage radio frequency amplifler and de-
tector with Teedback coupling (regenerative) ;
regenerative receiver, using single spider
web coll; Armstrong super-regenerative cir-
cuit; two stage radio frequency amplifier
coupled to a two-clrcuit tuner, using two-
slide tuner regenerative recelver; two stage
audio-frequency amplifier, using crystal or
YV.T.; one stage radio frequency detector,

New Vork

RASCO PAVS THE FRE

| coupling; three stages radio frequency, two

two stages audio-frequency with feed-back
coupling to first tube; power amplifier with
loud speaker; regenerative recefver and
one stage amplifier for DX work; one stage
radlo frequency detector with feed-back

stages audio-frequency loop reception; crys-
tal detector with rectification; one tube su-
per-regenerative receiver; short wave regen-
erative recelver with two variocouplers, ca-
pacity-coupled tuner; trap circuit to elim-
inate interference; selective circuit to elim-
inate interference The catalog contains
300 llustrations. On account of its great
cost, it cannot be distributed free of charge.
Mailed only upon receipt of

15 Cents in Stamps or Coin.
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RADIO MYSTERY |

TRACKED BY WIRELESS]

By
WILLIAM LE QUEUX

Author of “Mademoiselle of Monte Carle,”
“The Intriguers,” “The Fifth Finger,” ote.

1 Every radio fan should read this latest
mystery story by Mr. Le Queux whe ss u

rightly has been called The Master of the
Mystery Story.

§ This is fiction, but Mr. Le Queux is a
member of the Institute of Radio Enginesrs
and therefore well fitted to write this en-
grossing radio adventure.

1 The plot is woven about a radio operater,
Falconer. He is called upon by Scotiand
| Yard to aid in the detection of a band of

criminals who have turned the use of wire-
less into lawless channels.

{ Falconer eventually solves the mystery
during which the latest angles in radle
develop—the radio of today and the radie
of the future. The book you cannot afferd
to miss.

1 Our special price to readers of Practical

Electrics—for a limited time only—$1.85

postpaid. Send check or money order.

Moffat, Yard and Company
Publishers

31 Union Square West
New York City

A DAY AHEAD

of the heu{line- of tomorrow’s

P 3
Hundreds of radio enthusiasts
are doing 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 all the im-
d

portant and interesting news events of the

wordd, wl

or not you know the

Send today for booklet P104 (

FINCH RADIO MFG.CO.
303 FIFTH AVE.N Y.CITY.

Here’syouropportunity. Radioneeds
you. Win success in this fascinating fiela,
ariles.

Trained men in demand at highest
Learn at home, in your spare time.

Be a Radio Expert

I will train you, quickly and easily, to design
construct, install, operate, repair, maintain, an
gel} all forms of Radio apparatus. My new methods
are the most successfi.. in existence. Learn to earn

$1,800 to $10,000 a Year
FR E E Wonderful, home-construction, tube
receiving set, of latest design,
Writefor*‘Radio Facts'’ free. Engineer Mohaupt.

American Electrical Association
Dept. 184 4613 Ravenswood Avs., Ch

> Listen In, Everybody!‘\
0 It's made right. It looks right.

|
It works right.
Insist on SIGNAL when buying
Radio Equipment and you'll buy

A ,,' SR::;OI nniele and satisfaction.
'_@NAL ELECTRIC MFG, (0., 2 bt

| neutral character.

Electro-Chemical Telegraph

(270)—Mr. L. Matthews, Pittsburgh,
Pa., asks:

Q. 1L—What is an electro-chemical tele-
graph?

A.1—The electro-chemical telegraph
depenis upon some chemical reaction at
the remote station for producing a visible
and parmanent effect,

A peper ribbon is charged with a solu-
tlon cf some salt, which when acted on
by the passage of the electric current
through it gives a colored product. The
paper may be saturated with potassium
ferro-cyanide. If a current passes through
this paper, an iron stylus bearing upon
the paper being used to conduct it thereto,

| Prussian blue will be produced, giving a

blue stain, and the dot and dash code of
the Morse or Continental system may be
imprinted thus. The paper may be satur-
ated with potassium jodide solution, in
which case the current will set iodine free,
giving brown dots and dashes. Or a weak
solution of starch containing a little potas-
sium fodide may be used for treating the
paper, in which case the current will pro-
duce bue marks upon it. Those who are
at all “amiliar with chemistry can evolve
other Jreparations for treatment of the
ribbon.

The ribbon is fed over a metal cylinder |

which -otates by clockwork, which acts as
one pole of the circuit, of which the stylus
is the cther one. Except for the fact that
chemical decomposition or reaction is used,
the action is identical with that of the
old-time Morse telegraph.

110-Volt Motor Rewound for
6 Volts

(271)—Paul Murphy, Butler, Pa., asks:

Q. 1.—1Is it possible to rewind a 110-volt
serles wound motor for either 8, 12, or
18 volts D.C., so as to obtaln a speed of
from 7,000 to 8,000 r.p.m.? I wish to run
this motor on storage batteries for oper-
ating a small four-inch blower, similar to
those or vacuum cleaners. The armature
of the motor is 114 inches in diameter and
is mounted on a 14-inch shaft 53 inches
long. There are 22 segments in the com-
mutator.

A.1.—We do not advise you to rewind
your motor for the lower voltage. To
obtain the same 'speed on say 18 volts
as you now obtain on 110 volts, would
mean that the motor would draw over
six times the amount of current, and the
brushes and commutator, which are not
designed for this heavy current, would
heat up and soon be destroyed. The
motor would run, of course, but not at a
speed of 7,000 r.p.m.

Atmospheric Magnetism

(272)—Mr., Willlam Colbron, Albany,
N. Y, asxzs:

Q. 1.—"Vhat {s atmospheric magnetism?

A.1—Faraday discovered that oxygen
gas, which is two-ninths by welght of the
atmosphere, is of a highly paramagnetic
character ; and nitrogen, the other chief
constitueat of the atmosphere, is of a
Thus we have an at-
mosphere of eminent magnetic capacity
subject
density, temperature, etc., and entirely
independent of the solid earth. This

dafly hecting and cooling of the atmos- |

phere by the sun’s rays greatly affects
its power of transmitting the earth’s mag-
netism, which may account for those diur-
nal changes in the terrestrial magnetic
lines of force.

Q. 2.—V7il1 sunlight affect magnetism?

A.2.~—The sun’s violet rays possess the |
| power of inducing permanent magnetism |

~0 great physical changes of |
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L L A I S T ETREY ¢ € TSR
SEND NO MONEY
20 SHOT AUTOMATIC PISTOL

20 SHOT, 32 CAL.
The biggest bargain ever of-
fered. Built of best blue
steel, checkered grip, safety.

Every ene brand new and

ln?ocud. Shoots all etand.

ard 32 cal. cartridges. 10
shot, with extra magaxine,
making 20 quick, hard and strateh
shots. Buy eevera]l while they last, at emz
unheard price $9.80 ‘resullr $35). (Peshket
sise, 25 cal. 7 shot, $7.80.)

Banaandng

SEND NO MONEY: Pay e arrival, eur barmin
price, plus few cents postage. Satisfactien gumranteed,
or meney back. Order today, NOW.

THE PRICE CUTTING CO., 55 Broadway, New York
A T MY S IO SR T W B B

The Midget “FIVE-IN - ONE™ Shde Rale
is a combinatien Mannadm, Leg
Leg, Add and Subtrsct, Pely
phase and Binary Slide Rule. I
will instantly add, subwract, mal
|| siply_ pd divide any ck-biu‘;l::

g whele
caei-b and -!'!‘l num

ves every pomible roe'

[/ and pewer of every qummity. The
§/ araduatiens are printed en meta
seated with white eeiluleid and
are grease and waterpresf. While
it is the moet leul, ever i d, its epers-
tion lo simple and easily understood. Diameter $°.

carrying case S0¢ extra. Cataleg free.

g;;-;g::;';:j Gllson Siide Rule Co., Niks, | Mich.

[/ ’,' tions,

241,

Make Your Spare Hours
Bring You Spare Dollars
Our simple, money-making plan puts you

in_business for yourself. rite for full
information.

ADSIGN ELECTRICS
247 West 47th Street, New York

A Wonderful Opportunity
The Eastern Division of THE RADIO
CORPORATION OF AMERICA accept no new o inexpe-
rienced applicants in their services as Wireless Operators
other than our Graduates. Investigate the advamazes of-
fered through taking either our HOME STUDY er
RESIDENCE course in Radio.
RADIO INSTITUTE OF AMERICA
Formerly Marconi Institute
324-A Broadway New Yerk City

THE EASTERN CLASSIC
Complete 335

Receiving Set

No storage battery required. Operates on
134-volt dry cell battery. Outfit includes
everything to operate set. No extras to buy.

EASTERN RADIO EQUIPMENT CO
2013 Boston Road New York City

The
HOMCHARSIER
charges your AUT0 ar RADIO
§{ Battery AT HOME for adNickel
PRICE $18.5»
Send for Free Bulatin
KA The Automatic Electrical
\{ Devices Co.
|| 155 W. Third St., Cincimati,0.
OTHERS ARE DOING IT

WHY NOT YOU?
Your Spare Time Is Worth
One Hundred Dollars Per Monia

Everywhere you can secure yearly subscriptions to
PRACTICAL ELECTRICS
SCIENCE AND INVENTION and
RADIO NEWS
Every Community is good territory for our sole:tors.
Thoulunds of subscribers are waiting to give in their re-
newals.
| Remember—we pay the same big commissiovy or re-
newals as for new subscriptions.
Send today for order blanks and sample magasine. All
' will be sent without one cent of expense te you.
Write to C. J. Wolfe

EXPERIMENTER PUBLISHING ZO.
53 Park Place, N. Y.
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when -~oncentrated by a lens on steel |

needles This fact, however, is doubted
by son= experimenters.

Powerful Solenoid

(273 —M. O. Bayless, Shale, Ga., asks:

Q.1 —What is the current consumption
of a solenoid developing 30 horsepower,
with 1 5-foot stroke, and is such a ma-
chine ¢n the market?

A.1—We do not know that any such
machine as you describe has ever been
built, but it is entirely possible that one
could te built. It would consume 42 kilo-
watts er more.

New Power Project

NDMOUNCEMENT was made recently

b the Byllesby Engineering and
Manaz>ment Corporation of a new elec-
tric, vater and steam power construction
and 1:velopment program for the twin
cities of Minneapolis and St. Paul at an
estimazed expenditure of $80,000,000.
Construction work will occupy a ten-year
period and will increase by 308,000 horse-
powe= the electric generating capacity of
Norttern States Power, which serves 350
cities and towns in Minnesota, the Dako-
tas, wisconsin, Illinois and Iowa. The
latter ~ompany is one of the operated prop-
erties of the Standard Gas & Electric
Compmny.

Electrical Industry
L=_TRIFICATION of railroads, re-

sulting in the conservation of the coal |

supp’y and increased speed in travel, is
seen as the great electrical develop-
ment >f the future by the Illinois com-
mittee on public utility information, in a
bulle-in covering the history of electricity
prepared for distribution in the public
school3 of the state.

The only obstacle preventing this on
a large scale for the present is the great
cost, fhe bureau points out, although the
prac izability of electricity as rallway mo-
tive >)wer has been proved already in the
mounmiain divisions of one road.

Thr2e thousand uses of electricity today
have nade America a machine-land, ban-
ishec darkness, lightened the housewife's
duties and operate machinery that would
requ_re the services of 3,000,000,000 slaves
to cuplicate, according to the bureau.
The electrical industry today represents
an irvestment of practically $5,000,000,-
000, ~ith nearly $750,000,000 spent an-
nuallr on improvements and extensions,
the >1lletin said.

Novel Meter Reading

N innovation in meter reading, by
means of which a photograph of each
metey face is taken, has been recently
adopted on the Toronto Hydro-Electric
System. So far, this system has only been
usec. on demand wattmeters, but it is

quitz applicable to any meter on the com- |

panz's lines. The great point of the sys-
tem is that the meter is read with photo-
graphic fidelity, and an indisputable rec-
ord s brought to the office files. There
hav: been no disputes in this case, but if
such should occur, the records are at
hani being the means of transporting

mor thiy to the office shelves all the meters

on -lLe company’s mains.

The photographs are taken with a spe-
cial eamera, equipped with an anastigmat
lens of short focus, a simple automatic
shutrer controlled by the operator, mak-
ing exposures with varying speeds as fast
as »iefifth second, and with lamps for
fura shing light for the exposure. The
act1al photograph is obtained with the
from- of the camera against the meter
dia by pressing downward an exposure
lever. This action automatically turns
on the light, opens and closes the shutter,
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Take the Limit Off

Your Earning Power

Sign and Mail the Coupon Below

Business is calling for men with expert technical training and is not

finding enough of them o fill the big jobs tha

t are open. And yet there

are men plodding along 1n small positions not getting ahead because
they haven’t the specialized knowledge which commands the high

salaries.

your prospects are
promising—look into
technical field and see

man. No need to stay in a rut,

. = no need to remain in a small pay
=% or a no-future job, Train as a
- Draftsman or Building Expert

and you can name your own pay.

v ko tremendous opportunities
“mml that it offers to the trained

If you are one of these men—if you are not satisfied with
what you are earning—if

not
the
the

Let the Chicago ‘“Tech’ Experts Train You by Mail

Put in a few hours a weck in sparc time study under the direction of these prac-

tical men and become an expert yourself. Instead of

trying to obtain your informa-

tion simply by “picking it up,” get the benefit of tHeir experience. Let them instruct

you in the methods used by electrical, mechanical or

building experts. Don’t waste

your time studying mere theories. For more than 20 years they have been giving

this practical instruction to ambitious men at the Co
hundreds of Chicago “Tech” men step ahead of the
crowd and into important positions.

DRAFTSMANSHIP

We teach by mail ELECTRICAL DRAFTING (also
Machine, Architectural. Structural Steel and Map Draft-
ing) and PLAN READING, for Shop men and for Build-
ers. We teach at the College, ELECTRICAL, Mechanical,
Civil and Architectural Engineering: Plumbing, Heating,
Ventilating, Surveying, etc. The fees are small, and the
terms arc easy.

Courses in the Building Trades

Carpenters, Bricklayers and Plumbers (journeymen and
apprentices), can easily master Plan Reading, Kstimating,
Superintending by the Chicago “Tech’” method. Every point
made clear, Equips the workman to become a foreman or
superintendent. Gives the small contractor the information
he needs to handle bigger jobs. The coupon brings Free
Books, Blue Prints and information.

Settle Your Future—Now

There's a constant call for experts in all branches—
and the high pay goes to the men who can plan and
direct those who do the manual work. Mailing the
coupon will tell you all about the opportunities and
the way to take advantage of them. Send it today.

¥ P“--u-.- 2ot

Chicago “Tech” Training H
CHIcAco

Put these Men Ahead
“Soon_after I enrolled (i
Drafunzg my salary was xgn‘zrf
B creased $225 a month. Now

in my own business $220,000
wortg of work in prospect.*
A. S. Ross.
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‘“Was working as a carpen-
ter at $6 a day. 3 months
after I enrolled (Builder's
Course) was foreman at $8
a dazl—'then superintendent.
Now in contracting business.'

J. D. Woodsid,

and Map,
side. i Amomobﬂeabmwme

N
.Aeronautici.-hée,:&iﬁm

“When I took up the course

B in Drafting was a clerk at $50

R amonth. Income soon doub-
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. S. Knapp.

*“Was a Draftsman when I
enrolled, Became Chief
Draftsman at double former
salary. Your course made &
me an originator and de-

signer."
i R. L. Cary.
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Assem

llege and by mail. Every year

FREE!

Mark X in_the coupon to st ¢
which course interests you and we
will send catalog and information.
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Blue Prints of a modern bungalow.

_Send This (oupon N(

I
h.CA

ut owonum“ﬁ.?:',? on me

urge
Iding jines,

°p Men
Iymen, ete,

rtg
fi'eﬁn',’," Lighting, eec,

Ven tilating




278

Crystal Receiving Set
$2.50

This is the Ritter
Grand Crystal
Set. It has a vari-
able tuning ca-
pacit yof 150 to
600 meters and
our guarantee to
receive concerts
25 miles under
nermal condi-
tions.

Free circular of
set with instruc-
tions on How to
Direct Your
Aerial sent upon
request.

“SPECIAL
OFFER”

Ritter Grand
Crystal Set with
full aerial equip-
ment and eingle
guaranteed phone
with head band.
All neatly boxed.

s Price, $5.00

i

RITTER RADIO CORPORATION |

230 Canal Street New York City
Radio Fans — Everywhere

Te obtain the utmost efficiency use HILCO Variemeters,
ari p Variable Coad in your receiving set.
Write fer catalog.

WALTER W. DUDLEY,

49E Louis Bldg., Dayton, Ohie

’ then lccks the shutter until the film for
| the next exposure is wound into place. This
| preven-s the possibility of a double ex-
posure; that is, the superimposing of one
exposute upon another. Identification of
the me:zer is obtained by stamping on the
| outside of the glass dial the meter num-
ber. The light is furnished by two four-
cell dry batteries stored in either side of
the camera, supplying current to four
3.8-volt Mazda miniature lamps.—Elec-
trical Fews.

The Story of Tungsten

HE efficiency of the incdern electric

light is due to tungsten filaments,
which have widely extended its field of
usefulness, and which, it is estimated, re-
duce the American lighting bill by one
billion dollars a year because of the high
illumination obtained from a small use of
electric.ty. Behind this unadorned state-
ment lies the story of a struggle to con-
quer th2 seemingly unconquerable, and an
eventual trlumph of science over a metal
that acts contrary to the laws of metal-
lurgy.

Tungsten was discovered in 1781 by two
Swedish mineralogists, who gave it its
| name from the word tung, meaning heavy,

and sten, meaning stone, because of the

great weight of its ore. A cubic foot of
| lead weighs 708 pounds, and a cubie foot
| of tungsten 1,193 pounds.

A Wiring Diagram of This

1—D. L. 50 Mounted
1—D. L. 75 Mounted
8—Hard Rubber Bindin

1—23-plate Vernier Pl
denser
1—Fada

and Condenser

Viking Radio Company, 26P

THE FLEWELLING SUPER-CIRCUIT

““The Champion Flivver One- Tube Set’’

3—Triple Coil Mountings........ $5.00 1—.001 Micon Condenser

1—Freshman Variable Grid Leak

1—Freshman Variable Grid Lea
3—Micon .006 Condenser.......
1—Fada Vernier Rheostat
1—7” x 10”7 Hard Rubber Panel.

FRESHMAN VARIABLE GRIC LEAK AND CONDENSER COMBINED

SPECIALS ! hdukc. the place of a ;rid
Murad Radio Frequency condenser, mounting, snd =
grid leak, and in addition

.Tnnoformer ....... $2.50 permits an adjustment of the
King Amplitone....... 7.80 | correct amount of resis-

i i tance. Increases Signal
Br::.l:er Lightning  Ar- 1.75 Strength; Lowers Filament
LTt N Current; Increases Battery
Gel!ume 2-filament Au- Life; Eliminates Hissing. A
diotron Tube........ 100 | necessary essential for evervi
Viking Vernier Con. tube Receiving Set.
denser ............. 2.50

PRICE $1,00 compLeTE

Dealers will find it worth their while to write for attractive
discounts on these articles and others ve carry in stock

Set FREE With Each Order

........ 40
......... 1.65 l—Antenella ........cc00vneee.. 2.00
& Posts. . 1:22 Totaloeeueenienninnennne $24.94
" " sso [F YOU WANT ALL
* THESE PARTS YOU
. 2% CAN HAVE
0
,,,,,,, 22 THEM FOR '22°
1.10

Cortlandt St., New York City

DELICATE SOLDERING

Both the manufacturers’ and amateurs’ problem on all fine work is readily solved
by the instrument constructed for this particular purpose.

THE POST SOLDERING IRON

Platinum Heating Unit—Interchangeable Tip—Universal Current

One Half Actual Size
$6.

Awarded Certificate of Excellency, N. Y. Ever.ing Mail Radio Institute

From Your Dealer or Write

POST ELECTRIC COMPANY, (Sec. 509) 30 E. 42nd St., New York

00
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For more than a century expeciments
were made to determine the value cf the
new metal, whose brittleness precludad {ts
use except as an alloy. With the cevelop
ment of the incandescent electrie lamp
the carbon fllament was found too perish-
able to withstand the vibration and shock
of many uses to which the ligat was
otherwise suited, and a search was begun
for a filament material that wcud be
more enduring. Tungsten, because ef {its
great strength and heat resistance, seemed
to be the most desirable metal. Aocord-
ingly, the expert research men of the
electric lamp industry sought for a way
to use it. For years tungsten resisted
their efforts, because it was too brittle to
be workable, or to stand any shozk.

Eventually a method was found where-
by powdered tungsten, mixed with a
binder, to hold the particles tcgether,
could be squirted through fine dies, snd it
was In this form that the tungsten fila-
ment was first used. Experimentss with
the strange metal continued, for the elec-
tric light manufacturers were unwilling
to forego what promised to be the ideal
filament. The treatments, by heat and
pressure, that rendered other brittle
metals ductile, had no effect upor tung-
sten. Finally, experiments were begun in
defiance of the known laws of meteliurgy,
and a treatment that made other ductile
metals brittle was attempted.

The metal is pressed into rods a quar-
ter-inch square and sixteen inches long,
in which form it is put through a series
of dies, each one smaller than tie one
before, until it becomes wire no :hicker
than fine thread. The filament of the
smallest electric lights is made o7 -ung-
sten so fine that it 18 drawn threuzh a
tiny “eye” cut in a diamond, amd 250
miles of this fillament are made frer one
16-inch rod of the stubborn metal.

Effect of Alternating Curreats
Superimposed on Direct Currant

HE effect of the above disposifion on
electrolytic decomposition has been
recently investigated in England.

It is clear that one ammeter (A,) mea-
sures the total current and (A,) *he di-
rect current only. The battery emrployed
had a capacity of about 30 ampere-hours.
The direct current was varied by adjust-
ing, and the alternating current by alter-
nating the distance between the c»iis of
the transformer,

In most of the experiments the elertro-
Iytie cell consisted of platinum eleetsodes
in dilute sulphuric acid, and in 21} the
cases mentioned above (defined by the rel-
ative magnitude of the direct and alze=nat-
Ing currents) it was found that the smper-
imposed A. C. increased the magnitide of
the D. C. Since this occurs even when
the resultant current wave is in th2 “orm
of a uni-directional ripple, the earl e~ ex-
planation of the phenomenon, as lve to
the wiping out of polarization effects, is
clearly untenable.

The magnitude of this curious ef¥ect,
of course, varies with the relative values
of the two currents. It will be found that
the increase in the D. C. reaches a r-axi-
mum as the A. C. increases.

It is evident that electrolytic action
applies in this case.

The effect only passes off some mirutes
after the A. C. is switched off, amd the
greatest sensitiveness is obtained when
the voltage applied to the cell is below
that of decomposition. The effect was ob-
talned, with some differences in its mag-
nitude, when one electrode was s wire
and the other had a much larger st riace.

In order to throw light on the cause
of this curious phenomenon, Mr. Cooper
made microscopical observations ¢f the
electrodes during electrolysis, and & was

| noticed that the whole of the hycrwgen
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was a: times absorbed by the cathode,
while (rygen was freely given off at the
anode. For example, in one case a current
of over 1% milllamperes passed before
hydrog=1 was noticeable, although the ap-
plicaticr of high frequency A, C. at once
caused :volutfon of hydrogen. This ob-
servati>yi, however, does not seem to bring
us neacer to an explanation of the effect.

The ~xperiments were repeated with
high frequency currents with much the
same results, excepting that when the ap-
plied D. C. voltage was below the decom-
positioa voltage the effect of the high fre-
quency eurrent was much less than that of
low frejuency.

The [ henomenon here discussed is util-
{zed ir the electrolytic detector for wire-
less telegraphy, but in this case one fine
wire is used, just dipping into the electro-
lyte. PMr. Cooper reproduced these con-
ditions, using a large plece of platinum
foll a3 the second electrode. If, under
these conditions, the applied voltage is
sufficiert to cause a ready evolution of
bubbles the application of a small high
frequercy current scatters the bubbles, re-
pelling them from one another as if they
were ekectrified, and the direct current at
the seme time rises. Possibly the same
effect -akes place with the larger elec-
trodea

.Anctier curious phenomenon was ob-
servec which does not appear to have
been aeticed before. If the applied D. C.
voltage be reduced until only one or two
minut2 bubbles form on the wire electrode
and ta-n a small high frequency current
is pass>d momentarily, a large hemispheri-
cal bubble forms over the electrode, and
this vhether it be anode or cathode. This
bubble starts its formation from the body
of the 2lectrolyte, appearing to start some
8 mmr. below the electrode, and traveling
very fast and taking up its position with
unerriag accuracy. The bubble is very
large compared with those formed by
electralysis and its appearance suggests
some-ting in the nature of an electric
discha-ge.

Recovering Unburnt Fuel from
Ashes

EL German firm of Fried Krupp have

d>vised a magnetic separator for the
purpete of recovering coke and unburnt
coal from ashes. Practically all coals
contsia iron in the form of pyrites, which
may ave slight magnetic properties, The
burn rg of the coal, however, converts the
pyrites into an oxide, which is magnetic;
and 13 the whole of the iron passes away
with the slag, the metal exists there in a
very much more concentrated form than
in the original coal. These facts are taken
advamtage of to effect the separation.

Tte machine employed consists essen-
tiallr of a magnetic drum over which the
furnive refuse is passed. The drum ro-
tates slowly about a horizontal axis, just
as {1 the case of an ordinary magnetic
separitor. The ashes to be treated are
delivered by a bucket-elevator to a vibrat-
ing :tcreen which separates them into
variy1s sizes. Each size is passed sep-
arat2 y to the circumference of the drum.
The slags containing iron are held mag-
netieelly to the surface for a portion of
the -~evolution, and then drop off into
sma_} wagons or other receptacles as the
current exciting the portion of the drum
whi-<h held them is automatically broken.
The »0al and coke which may be present
do met adhere to the drum but leave its
surtace directly after contact with it and
fall into their own receptacles. It is said
thar lumps of slag up to 3-inch mesh will
adh=-e to the drum and thus be elimi-
nated from the fuel.

The magnetic separators are bullt in
sizes capable of dealing with quantities of

Size
4145 x614
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Jhe Two MoST PRACTICAL BOOKS
N IN THER FIELD

Established 1894

“STANDARD WIRING”

Endorsed by the Wiring Department of the
Joint Committee for Busi Devel t
in the Movement to ‘“Electrify”

For twenty-nine years this book has been the acknowl-
edged authority on electric light and power wiring and
construction, and is in constant use by the central sta-
tions, wiremen, contractors and engineers throughout
the United States and Canada. It is the only up-to-date
book on the subject published.

This latest edition contains over twice the amount of
useful information ever before published. The National
Electrical Code explained and illustrated. New illustrated
chapters on Outside Wiring and Inside Wiring for ail
systems for both direct and alternatimg currents; House
and Residence Wiring, Garage Wiring, Theatre and
Moving Picture House Wiring, Marine Wiring, Electric
Sign Wiring.

How to install, operate and care for Generators,
Motors, Storage Batteries, Meters, Electric Ranges and
every kind of wiring device for light, heat and power. How to secure the
proper illumination for every condition; latest Mazda lamp data; 250 electric
terms and their definition and values; the complete Metric system; fifty-two of
the latest tables on wires and wiring; all dimensions, weights and capacities of
wires and cables for copper, brass and iron; tables, showing at a glance, and
without any figuring, the right size of wire for power or lighting jobs for
any capacity. New edition just out.

400 Pages—Illustrated—Leatherette Cover—Gilt Edges—Pocket Size—Price $2.00

- v

Established 1922

“STANDARD LIGHTING”

Endorsed by the Lighting Department of
the Joint Committee for Business Develop-
ment in the Movement to *“Electrify” and
by the Society for Electrical Development

Seventeen of the leading illuminating engineers of
this country prepared and edited the seventeen complete
chapters, or parts, which make up this book ‘‘Standard
Lighting” with incandescent electric lamps. Every phase
of lighting and illumination is treated in this most prac-
tical and up-to-the-minute book. It is the acknowledged
standard work on the subject and is solving the lighting
problems for the leading central stations, architects, en-
gineers, contractors and the installers of lighting fix-
tures throughout the country.

CONTENTS

Illumination Fundamentals—Illumination Design Data
—Store and Show Window Lighting—Industrial Lighting
—Lighting of Office Buildings and Drafting Rooms—
School Lighting—Residence Lighting—Church Lighting—
Lighting of Public Buildings—Lighting of Hospitals and
Dental Offices—Flood Lighting—Lighting for Outdoor
Sports—Lighting for Indoor Recreations—Maintenance of
Interior Lighting Systems—Modern Practice in Street
Lighting—Electrical Advertising—Sign Lighting—Code of
Lighting

272 Pages—240 Illustrations—Leatherette Cover
Gilt Edges—Price $3.00

Sent to Any Address, Postpaid, on Receipt of Price

Both of the above Books sent upon receipt of $4.9°

H. C. CUSHING, Jr., Publisher
10 West 40th Street, New York City, N. Y.

H. C. CUSHING, Jr., Publisher
10 West 40th Street
New York City, N. Y.

Please send me postpaid your books as checked:

D"Standard Wiring"’ D“Standard Lighting”
for which I encloSe....cesvecesssscssssesssssasrassssassassssasssssss.Dollars
NAINE cvevsessccsecccsstosssmassoressssensssscrrssensssssssscsrsscorsosncscs
Street ..ecsessescseseasesscsvncctcsssstnssssacssscsstesosdrcnsnsrsasorrasens
CHtY.reeeecnsassassssssssssssnssnsescssss Stateiiaeiannss
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These Dealers Carry Our Books:

Atwater, H. E., Plattsburgh, N. Y.
B. & H. Supply Co., Providence, R. 1.
Bullocks Hdw. Co., York, Nebraska.
Burlington Elec. & Nov. Co., Burlington, N. J.
Beard’s Temple of Music, Paragould. Ark.
Bishop Electric Co., Johnson City. Tenn.
Burgess Elec. Co., Bluefield, W. Va.
Broadway Dept. Store, Los Angeles, Calif.
Brilliantone Radio Products, New York City
Berman Radio Co., Boston, Mass.
Badger Radio Co., Milwaukee, Wis.
Bickett Bros., Zion City, Il
Bryan, R, E., Tyler, Texas.
Centell Co., S., Strand, London, W. C. 2.
Continental Elec. Sup. Co., Washington, D. C.
De Laplaine, New Brunswick, N. J.
Diamond News Co., Havana, Cuba.
Dewey Sporting Goods Co., Milwaukee, Wis.
Eberhardt & Son Co., M., Astoria, L. I.
Evers Hardware Co., Denton, Texas.
Electric Shop, New Brunswick, N. J.
Ernest Electric Co., St. Louis, Mo.
Electric Auto App. Co., Denver, Colo.
Elite Electric Shop, El Paso, Texas.
Electrical Shop, Honolulu; Hawaii.
Electric Appliance Co., San Francisco, Calif.
Finch & Hahn, Schenectady, N. Y.
Foster Book & Cigar Co., St. Louis, Mo.
Foster Radio & Elec. Co., Wilkes-Barre. Pa.
Findley Electric Co., Minneapolis, Minn,
Flecks Electric Service Sta., Tiffin, Ohio.
Electric Co., (Grenda & Sether)
Fergus Falls, Minn.
Gee Electric Co., Wheeling, W. Va.
Galveston Wireless Supply Co.,
Galveston, Texas.
Goetz's Music Store, Fort Worth, Texas.
Huse & Sons, W. A., Providence, R. 1.
Hunter, J. B., Boston, Mass.
Hubbard Elec. Co., Battle Creek, Mich.
Hygrade Elec. & Nov. Co., New York, N. Y.
Hynson Electric Co., Portland, Oregon.
Hill Co., Geo. A., Lowell, Mass.
Hentzschel, W. W., Baltimore, Md.
Heinemann Electric Co., Philadelphia, Pa.
Hamilton, H., Greensburg, Pa.
Interstate Elec. Co. of Ala., Birmingham, Ala.
International Radio Corp., Winnipeg, Man. Can.
International Electric Co., )
Wellington, New Zealand
Jacksons Radio Eng. Lab, Waco, Texas.
Knoxville Radio Co., Knoxville, Tenn.
King, H. W., Des Moines, Iowa.
Koch, John R., Charleston, W. Va.
Law, E. M., Norristown, Pa. g
Laws Blythe Electric Co., Atchison, Kansa..
Linze Elec. SupplkaE.', St. Louis, Mo.
Modell’'s, New York City.
Mechanics Co., H. C., Igort Worth, Texas.
Murray Spring Co.,, W. A, Cincinnati, Qhio.
Macaulay Bros., Detroit, Mich.
MecArthur Electric Co., Chicago, Ill.
Natick Book Store, Los Angeles, Calif.
Northwest Radio Service, Seattle, Wash.
Noll & Co., E. P., Philadelphia, Pa. :
Nelsons Radio Supply Co., Phoenix, Ariz.
National Auto Supply Co., Terrc Haute, Ind.
Public Library, Detroit, Mich, .
Phila. Wireless Sales Corp., Philadelphia, Pa.
Perrault, F. J., Natchez, Miss. .
Polozynski & Co., B. E., Detroit, Mich.
Peerless Electric Co., Minneapolis, .\I'inn. X
Phila. Sporting Goods Co., San Francisco, Calif.
Roberts Bros. Electric Co., Philadelphia, Pa.
Radio Eqp. Co. of Texas, Dallas, Texas. .
Radio Concert & Eqp. Co., Los Angeles, Calif.
Radio Electric Shop, Cleveland, Ohio.
Reutter Electric Co., Cincinnati, Ohio.
Reynolds Radie Co., Denver, Colo.
Randolph, J. O., Higbee, Mo.
Radio Electric Co., Fort Worth, Texas.
Radio Chain Stores, Trenton, N. J.
Radio Specialty Co., New York City. =
Self Service Phonograph Co., New York City.
Skokos, S., Perth Amboy, N. J.
Spectator, The, Bruce Mines, Ont.,, Can.
Snell Co., Geo. W., Philadelphia, Pa.
Schroeder Electric Co., Albany, N. Y.
Smith, H. E., Batavia, N. Y.
Southern Elec. Co., Tacksonville, Fla.
S. A. S. Radio Co., Paterson, N. J
Steiger & Co, E., New York City.
Sykes & Co., Rochester, N. Y.
Security Radio & Supply Co., St. Louis, Mo.
Superior Radio & Eqp. Co., Columbus, Ohio.
Steward Elec. Service Co., Urbana, Ohio.
Utzinger Book Store, Astoria, Oregon.
Universal Supply Co., St. Louis, Mo.
Veihl Crawford Hdw. Co., Fort Worth, Texas.
Vulcanizers Supply Co., Kansas City, Mo.
Virginia Radio Service, Medford, Ore.
Viking Radio Co., New York City.
Wile, Eugene G., Philadelphia, Pa.
Woodhead, L. F., Rosewell, N. M.
Williams Book Store, Boston, Mass.
Wilbur Electric Co., Baltimore, Md.
Williamson Electric Co., Seattle, Wash,
Wilson, J. L., New York City.
Wilson, F. B., (Archway Book Store)

Seattle, Wash.
Zibart Bros., Nashville, Tenn.
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Get These Wonderful Radio Books

TALKERS

HOW TO BUILD THEM
HWINFIELD SECOR.EE

BRABIATE ITRe StHWET

THE E.1. C&. @
103 FUITe R ST niw R 7Y

loud-talker.

LOUD - TALKERS

HOW TO BUILD THEM

By H. WINFIELD SECOR

Associate Editor of Science & Invention

This book describes how to build two distinct and diferent
types of radio loud-talkers, which can be built with either zlectro-
magnetic field to be excited from storage battery, as well as
permanent magnet field requiring no separate battery exdtation.
The third chapter deals with improvised loud-talkers anc gives
clear and complete instructions on how to build suitable horns
for use with radio receivers of the Baldwin and other types. Several elaborate hook-t Fs are
given of the author’s own radio receiving set, comprising one stage of radio-frequency, detec-
tor and three stages of audio-frequency amplification, together with all the connections for the

~ Complete data is given for all the parts of the loud-talkers, including the field magnet wind-
ings, as we | 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 ce mmer-
cial types casting $40.00 or more.

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 n achine

shop, and tten 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 znpother
part of the house not occupied by the radio receiving set. A very valuable book, giving data
which cannct be obtained anywhere else and which has not been published before,

64 pages, 25 illustrations, bound in beautiful tawo-color cover, size 5V5 x 7Y: inches; Price pre-

paid, 25 cents.

HOW TO MAKE
RADIOPHONE
RECEIVING SETS

ECEN CONSTRUCTION OA'

1€ DIAGRRS ARC
LT
l\-‘-_ﬁ‘.gw.-'

e.l.Co.
2 1"‘3," bl

A non-technical book for the be
ginner. Gives complete construction-
al data on th¢ bhuilding of a com-
plete Crystal Detector Set, Tuning
Coil. Loose Coupler and a Single
Audion Tube Set with Amplifying
Units. It furmishes all dimensions
and working drawings of every part
that must be constructed by the
amatcur. Written in plain, simple
language that anyone can under-
stand. The opening chapter gives a
complete description of the theory ot
radio and tells what it’s all about,
teaching the principles of wireless so
that the constructor knows what he
is doing.

48 Pages, 26 Illustrations
Bound in Beaut'ful Two-Color Cover
Size. 5'%x7', iaches. Prepaid 23c.

EVERY RADIO
ENTHUSIAST
SHOULD HAVE
A COPY OF
THESE BOOKS
WRITTEN BY
THE
FOREMOST
AUTHORITIES
IN EVERY
BRANCH OF
THE SUBJECT

25c.

Each

Postage Prepaid

RADIO FREQUENCY
AMPLIFIERS AND
HOW TO MAKE THEM

This book is for the mose ad-
vanced amateur, showing the¢ con-
struction of the Radio Freauency
Amplifying Transformer anc¢ giv-
ing complete constructional da a. It
shows the application of Radio
Frequency to amplifying unit- that
the amateur may alrcady ossess
and gives 15 hook-ups showing frac-
tically every use Radio Freqaency
Amplifying Transformers caa be
put to.

32 Pages, 15 Illustrations
Bound in Beautiful Two-Color “ever
Size, 514x7Y inches. Prepaid 25c,

Order from your dealer—or direct from us

THE E. 1. COMPANY .

233 FULTON STREET

EW YORK CITY, N. Y.

Dealers: IVrite for our attractive wholesale proposition.
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ashes ranging from one-half ton to two
tons per hour. The fuel recovery by these
maclkiaes can either be burnt under boil-
ers by means of forced draft or It can
be baijuetted, both methods being in use.
Among the users of magnetic separators
may be mentioned the Hungarian State
Railwiys, who treat locomotive ashes by
the rzthod described.

Dangerous Lampholders

In a recent issue of the London Elec-
tricicr. a correspondent refers to the
dang=-s of incandescent lamp sockets. He
writes that undoubtedly such fittings are
dang2~ous. Lampholder and lamp cap are
“English” for socket and base. Undoubtedly
the fit- ing you name is dangerous. It would
appea-, however, that it is not the lamp-
holder which is at fault but rather the
lamp :ap. For the regulations to call for
a hclier that will. entirely screen the
skirtzd cap means that various sizes of
holders would be needed for the several
sizes »f caps.

For your information, I refer you to the
practize in Canada. We have one stand-
ard medium screw socket, but for all ex-
tendec metal caps the skirting 1s insulated
from -he base of the cap by the glass fill-
ing 13 per sketch. This makes a per-
fectly safe lamp cap and obviates the
necessdty for screens, etc.—I am, etc.,

J. T. Scort, Engineer,
Canadian General Electric Co.

Use of Electric Oven

K electric range consists of two de-

[artments—the oven and the plates;

the tter being equivalent to burners on

a gas or oil stove, These are so devised

as t give three degrees of heat—high,
medivm and low.

Tte capacity of the electric range oven

plates have lower average consumption.
Superficially judged. It would appear
that it is cheaper to cook on the plates
than in the oven. This, however, under
further consideration proves to be wrong.

The oven of an electric range is, in
effect, a skillfully constructed “fireless
cooker. The heat introduced is held with-

in the walls of the oven, and is there re- |

tained for a surprisingly long time. Thus,
taking an oven operation that would con-
sume 40 minutes of actual cooking time,
possibly it would be necessary to use full
current only about 15 minutes; while with
the plate it might be necessary to con-
tinue full current consumption during the
entire act of cooking. This is not always
true, because it is possible when utensils
fit properly to cook on plates also at very
low consumption point. But all things
considered, oven cooking is more eco-
nomical than plate cooking. It should
therefore be used as much as possible,
especially for the longer processes; em-
ploying the plates for such special cooking
as cannot be done in the oven.

It naturally follows that several items
of food will be placed In the oven at the
same time; a dinner in which the menus
are carefully planned, so that the dishes

making it up will cook in about the same

time, is ideal for electric ranges.

Electric Light Designates Time

IN the middle ages the timeball as a
means of marking the passing hours
was popular. For the convenience of
men and women of the varlous courts of
Europe a great ball was dropped from
the ceiling of the palace throne room at
certain intervals, says the London Opin-
ion. Today many cities have timeballs in
prominent places which drop at noon to
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FOR

Prot

DEPENDABLE

ection

YOU NEEO A GENUINE

ORTZATIC

THE PISTOL WITH A NAME
AND WORLD-WIDE REPUTATION

An Automatic you can depend
on. Will not jam; safe; reli.
able. Every one new and per.
fect. Shoots regular American ammunition. Small
size, ecasily carried. Satisfaction or money back,
Sent postpaid. Buy direct from the importers.
Send no money, pay postman on arrival.
rder Today.

NASSAU IMPORT CO.
150 Nassau St. (Dept. 6) New York
—— B N

FOLLOW THE DOLLAR

$50 to $100 per week, the money yours ;
something new, not an old, worn-out prop-
osition ; field untouched; experience un-
necoessary ; takes everybody by storm ; money
rolls in; show 60, sell 40; demonstrate in
one minute ; sells on demonstration. The new

INKLESS FOUNTAIN PEN

the twentieth century wonder; never leaks
or spills; with the pen no more use for the
ink bottle; sample pen 50c. This proposi-
tion is 18 karat; money back if not as
represented ; agent’s profit 200 per cent;
exclusive territory. Send for agency today.

INKLESS FOUNTAIN PEN CO.

.25 Cal. 7 Shot g
$9.95 2>
.32 Cal. 8 Shot S8
$10.95 52
2

warn the citizens of the time. Many har- I 8th St.  Dept. L~1522  Des Moines, Iowa
is ratad at from 1,500 to 2,000 watts. The bars, Montreal and Quebec, for instance,

To

Practical M

en and Electr

ical Students:

Yorke Burgess, founder and head of the famous

elxctrical school bearing his name, has prepared a
Fecket-size note book especially for the practical
man and those who are taking up the study of elec-
tr city. It contains drawings and diagrams of elec-
tr cal machinery and connections, over two hundred
formulas for calculations, and problems worked out
sdtowing how the formulas are used. This data is
taken from his personal note book, which was made
wnile on different kinds of work, and it will be found
of value to anyone engaged in the electrical business.

The drawings of connections for electrical appa-
wtus include Motor Starters and Starting Boxes,
Owerload and Underload Release Boxes, Reversible
~vpes, Elevator Controllers, Tank Controllers, Start-
exs for Printing Press Motors, Automatic Controllers,
Variable Field Type, Controllers for Mine Locomo-
tives, Street Car Controllers, Connections for revers-
ing Switches, Motor and Dynamo Rules and Rules
& r Speed Regulation. Also, Connections for Induc-
ti>n Motors and Starters, Delta and Star Connec-
tions and Connections for Auto Transformers, and
Transformers for Lighting and Power Purposes. The
d-awings also show all kinds of lighting circuits, in-
chiding special controls where Three and Four Way
S-witches are used.

The work on Calculations consists of Simple Elec-

THE McCLURE PUBLISHING CO.

trical Mathematics, Electrical Units, Electrical Con-
nections, Calculating Unknown Resistances, Calcu-
lation of Current in Branches of Parallel Circuits,
How to Figure Weight of Wire, Wire Gauge Rules,
Ohm’s Law, Watt's Law, Information regarding
Wire used for Electrical Purposes, Wire Calculations,
Wiring Calculations, [llumination Calculations, Shunt
Instruments and How to Calculate Resistance of
Shunts, Power Calculations, Efficiency Calculations,
Measuring  Unknown Resistances, Dynamo and
Dynamo Troubles, Motors and Motor Troubles, and
Calculating Size of Pulleys.

Also Alternating Current Calculations in finding
Impedance, Reactance, Inductance, F requency,
Alternations, Speed of Alternators and Motors,
Number of Poles in Alternators or Motors, Con-
ductance, Susceptance, Admittance, Angle of Lag
and Power Factor, and formulas for use with Line
Transformers.

The book, called the “Burgess Blue Book,” is
published and sold by us, for one dollar ($1.00)
per copy, postpaid. If you wish one of the books,
send us your order with a dollar bill, check or money
order. We know the value of the book and can
guarantee its satisfaction to you by returning your
money if you decide not to keep it after having had
it for five days.

720-P Cass St, CHICAGO, ILLINOIS
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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

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;
and 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.

Ninety-five per cent of all Amateur Calls in the U. S. and Canada;are
Listed Besides Other Valuable Information Contained in This Book

Amateur Radio Calls of the United States and and Changes in Various Governmental Reg-

Canada; Every Vessel, Coast Station, and ulations, How to Determine Charges oa
Radio-Compass Station in the World; Radio- Radiograms, Free Medical Advice by Radi>

phone Broadcasting 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 States and Prin-
cipal Foreign Countries; Interna-
tional Abbreviations; Assignment of
International Calls; Press Schedules; Radio-
gram Rates; Cable Rates; International
Morse Code and Continental Signals; and
Complete General Information covering Dis-
tress Calls, International Safety Signal, Use
of 800-Meter Wave Length, Amendments

to Vessels, and much other useftl
information.

And every vessel and land station in
the world is represented and listed
alphabetically, according both as t>
name of vessel or land station, and
to call letters. 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 th=
New Radiophone Broadcast Section is pa»-
ticularly complete and gives all availablz
information concerning calls, wave lengths,

PROGRAMS, etc.

Published by

Consolidated Radio Call Book Co., Inc.

96-98 Park Place, New York City

L]

Great 40-page Supplement FREE to all
who have the 4th Edition Call Book
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men with tralning are In de-
mand, For mere t s quarter

E Iectri ca of a eentury, this selool has

been tr-| nlng men of I-Mthl and limited time, for the
eourse in lll.lrlcll
ule- to

Englneerlng enre good

positions and promotioms. Theoreties! and Practieal Klee-
trisity. PMachematies, Steam and Gas Englues and Nechani-
eal Drawisg Siudents construet dymames, Imstall wiring and
test elect~1 al machimery. Conrse with diploma ecemplete

In One Year

Over 8000 menm iraimed. Thoreughly
equipped firepreef dor mitorfes, dining
haill, Inberatories, shepe.

Free eatalog. Blst year begins Sept. 38, 1928.
BLISS ELECTRICAL SCHOOL
- 109 TAKO"A AVE., WASHINGTON, D.C.

—_—

¢
¥ ELECTRO CONDITE”

STARTLES THE WORLD
Theusands of people are marveling
at_the wonderful performance of the
“‘Electre-Condite’ Cenverter. i-
fics, purifies, sterilizes, matnres and
mellows most kinds of beverages.
Makes bard water eoft, ete. May
prevent poisoning.

Send $5.00 for device for 5 days’
trisl money-back guarsntee er ask

for circular,
me Hydrometers,

mde
a ABC LABORATﬂRlES Inc.

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

grad.
-»

ULTRA-LENS MICROSCOPES

m
Sossible b mmun e
vmehm.’a'u

50
a u% or anyone sclent
od. dIDII cal. 'ora:': inaf

ndoun lhereut.

Inhr—llnl elreu
A! your dealers or by mall direct
The Specialty Mtg. Co. Reg., Milton, Pa.

AnUncrowded Field

Modern Ph phy offers big opportunities for men
and wom-es .

otogrs
Ouly o New sasy moth:: prepares qulekly bylnall.
money on - he side while lo-rnl"

INTERNATIONAL STUDIOS, Inc.
Dept.'1240 3601 meununn. Chicago, U. s.A.

Earn $10.00 a Day

Sellinr a household necessity, one to a dozen
in eaca home; big seller, gooci repeater. Write
for Free sample and particulars to
“STICK-ON” COMPANY
162 HUDSON STREET, NEW YORK

Ne matter who or what you are, whether
you are too thin or too fat—or unable to
sleep and eat properly, you need a

RESIBELL

Az} your dealer or send your name and
addmess for particulars.

Addres
HAIMS 932 East 140th St., Cleveland, Ohio

ELECTRICITY

Two year course in eight months
of trained men needed in the electri-

ambitioas man Pncﬂul electrie':l.c engineerlnx

comple age book of t value.
t. Tawo, World Teehnieal Institute, Jersey City,
New Je-my,

Pm:tlal Immuﬁnn all ux matters
Send 10c today, stamps or c
ln for remarkable [Hustrated
8 Nothlng olse like It
BODKS In thls country.
Dept. 148, Counsel Service, 251 W. 71at St.,

OLD MONEY WANTED

$2 to 3500 EACH paid for hundreds of old or

odd Coxs. Keep all old money as you may bave
VERY _waluable coins. Send 10c for Ntw Ill'
COIN 7\LUE BOOK, size 4x6. We
Clarke Coin Co., Avenue 7. Le Roy

New York

Row Yk "

‘N spend Spring, Summer and Fall (IR

HY ::horl b:uﬁiu ln& lha T8

hudred» k!ndl 2 <
Send 100

ti-
e :a.. o
fore seacing bntt. Mr. Sipelair, Deal-
-I-lnn‘o, D«pc.ls Ocean Park, Calil.

still use the timeball to mark noon and
other hours.

But it remained for a little country in
South America, Uruguay, to inaugurate
a really modern and efliclent system for
sending broadcast over the capital city,
Montevideo, the time at exactly 8 o’clock
at night.

At that hour every electric light tn the
city grows dim for a few seconds and the
residents set their clocks and watches.

Lighting Halls and Rooms

ULBS in all rooms should be frosted

or shaded. Hall—Electricity or lamp
hung from center in form of lantern or
cast iron bracket to hold at least one bulb
or one lamp. If side lights are desired,
fixtures of brass, cast iron, or enameled
iron are effective,

Living-room—If possible, at least one
baseboard plug, one center ceiling light or
side brackets if desired. If room is large
a center floor plug is desirable. Plugs
permit lamps to be used without unneces-
sary cords showing. If wire must pass
through rug, do not cut rug but push
threads apart.

Dining-room—If a center light in shape
of dome is used, hang low enough to avoid
shining in eyes of those dining. A soft
effect is galned by side brackets repre-
senting sconces. Wired metal or glass
candlesticks on mantel and sideboard, give
pleasing effect. Floor plug near dlnlng
table for electrical table appliances.

The Electric Cord

DO you often have to take to the repair
shop your electric pad, percolator,
iron, or vacuum cleaner? Perhaps it is
because you think of the electric cord as
a rope, forgetting that it is made up of
several strands of fine copper wire. The
number of times you can bend these with-
out thelr breaking is limited. When you
would detach the machine from the cord,
do not take hold of the cord and jJerk it
but grasp the edge of the plug to pull it

| out, Take care to keep the cord from

kinking, being Jammed in doors or stepped
on. Breaking the wires of the cord breaks

| the clrcuit, and the “juice” cannot slip |

along and do your work. There Is also
danger of an are.

Spark Gaps from Lamps

Connect Plug
wire Here-
=

THE illustratlon explaing a method of
using old hedd-light bulbs as spark
plug intensifiers. When the filament burns
out, a short gap Is formed inside the bulb,
By solderlng two short strips of copper or
brass about an inch long on each of the
bulb terminals, a complete intensifier is
provided.

The gap in the bulb prevents the spark
from passing across the plug electrodes
until the charge is great enough to jump
the gap. At this time the spark is hottest.
Foul and broken plugs can be made
serviceable by employing intensifiers. For
ofl pumping cylinders, also, Intensifiers
will be found useful.

Contributed dy CarL D. MasoON.
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Great Inventors
Now Teach You

How to Invent

How to develop, patent and market your
ideas; amazing new course teaches
,science of invention by mail

Every man, woman, and child is born with crea-
tive imagination. Some develop this faculty to a
greater degree than others, and those who develop
it to the greatest extent are successful inventors.
Invention is an orderly process of the mind, which
combines two or more known facts to produce a

new fact. Anyone who develops the rig t mental
become an

process can inventor. Every successful
inventor has this
of mind, developed
constant experience over
a period of perhaps
many years. Heretofore
those who succeeded in
the field of invention
had to discover all the
principles themselves.
But, now, just as any
student of medicine,
law, or engineering can
take full advantage of
all the recorded experi-
ence in these fields of
study, 80 can YOU take
the same kind of short
to the habits of
thought. and the meth-
ods of work required of

N 93 - successful inventors,
rancis Yat

T o | Little Inventions

Inventive gl-ne. in eorlrbo-

ration with 16 other inventors. Win Fortunes

Mr. Yates hllx‘ot:rn#rgdou.:cho

T i famiy | Forines have | besa
made by men who have

Pathings cict) devices thought of & “little"
idea in a flash. The

man who invented the

bottle top, the man who invented the erlmped
hairpin, the man who invented the thin lead auto-
matic pencil, the man who invented the snap fast-
ener—all these men, perhaps, got their ideas in a
flash, and founded their fortunes as a result' of a
single idea. But in every case their minds oper-
ated in accordance with the scientific laws of sue-
cessful invention.

Edison says: “Invention should be taught as a pro-
fession.” Every inventor realizes the hopelessness
of groping in the dark for the habits of thought
and methods of work required for successful inven-
tion. Trying to invent without knowing the funda-
mental requirements of invention is like trying to
build a bridge without knowing engineering.

Don’t Waste Ideas!

’ Every man at some time or other has an idea for

something he would like to invent, but his mind
doesn’t know how to work. He doesn’t know what
to do about it—doesn’t know how to think along
inventive lines—and soon someone whose mind is
trained along inventive lines invents just the thing
you may have thought of.

‘Write for FREE BOOK:

A wonderful book explaining this wonderful new
course in detail has been written and will be sent
free to those genuinely interested. This book ex-
plains the course in detail, and proves that a

can become an inventor who trains his mi it
may be the beginning of a fortune for you. If you
have ever had an idea for an invention, or if you
would like to become a spare-time or professional
inventor, and if you would like to know what to
invent, send in your name at once on the eoupon
NOW! Only a limited number of these books are

| available for free distribution.

Bureau of Inventive Seience
154 Wisner Bldg., Rochester, N. Y.

BUREAU OF INVENTIVE SCIENCE
154 Wisner Bldg., Rochester, N. Y.

Please send me your free book, “The Science of

Invention.”
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RADIO FOR ALL

By H. GERNSBACK

Editor ‘‘Radio News,'” ‘‘Science and
Invention’’ and ‘‘Practical Electrics”

With over 130 sllustrations and diagrams, and 12
photograths, 300 pages, size 84" x 513”.

What the novice in radio needs is a book in which he can get all the information
necessary for him to understand radio telephony and telegraphy, to make or buy a
receiving set suitable to his means, to know how to operate his set, and after he has
an understanding of the radio art, information that will enable him to advaace and
get the most out of his outfit. All this must ordinarily be dug out of tex=-books,
pamphlets and government publications, but the aim of this book is to have all the
data and information that the beginner will need from the time that he takes uo radio.
It is a permanent, comprehensive reference book for the dyed-in-the-wool daBbler in

Radio.
What the Book Is.

A combination of a radio course for the novice in radio telegraphy and telephony with & refer-
ence book for the more experienced amateur. Half a dozen books in one.

.
For the Beginner.

The theory of radlo carefully explained with drawings.

Description of and instruction for operating instruments of receiving and sending sets, with all
picture dlagrams of the wirlng of the apparatus.

How to make your own receiving set, costing from $3.00 to $50.00

How to read dlagrams; for every plcture diagram there is a corresponding technical diagram
using the symbols instead of drawings.

How to tune sharply and ellininate interference from other stations.

How to protect your set from lightning and the laws regarding installation.

Explanation of time and weather signals.

For the More Experienced Amateur.

How to make a practical vacuum tube detector, two stage amplifier set costing less than $50.00,
that will work.

How the radio compass works.

All about underground aerials, loop aerials and directlonal aerials.

Formulae for finding wave length; miscellaneous formulae for finding capacity of condesser and
other instruments, Tables of wire resistances, wasve lengths and their corresponding frequencies,
approximate wave lengths for different aerials, tuning coll data, and much more invalu.ble in-

formation. .
Special Features,

Lists of all the broadeasting stations in the United States and Canada for concers, time
'l!‘ml'(il weather reporis, press, stock market reports, eto., with their call, wave length snc time
of sending.

Detalled description of Washington weather signals and their translation.

Description of a modern broadeasting station and its operation.

Large map showing location of all U, 8. radio telephone broadcasting stations suit-ble for
hanging up In radlo room.

The Complete Book of Collection of miscellaneous radio information for the amateur.

All Radio Information 00 In Other Words.

PRICE POSTP AID —— The information that you ordinarily have to dig out of government publications, tert-books,
pamphlets, etc., 18 handily combined in this one book.

PRACTICAL ELCETRICS COMPANY :: :: 53 PARK PlfACE, NEW YORK CITY

You'll Need These Three “‘Little Wonder”” Radio Books:

How to Make Wireless How to Make Wireless Design and Construction of Au-
Receiving Apparatus Sending Apparatus dion Amplifying Transformers

~—— The 20 radio constructors Contains information on ey ftadie and Audic Fregaency
T | telthel booklk B how to make 80 different - Type

SRS LUt Who wrote Lhe I — B Dicces of wireless sending ap- DESIGN- CONSTRUCTION This book will be of grea tnter-

PWNCILLCCOM articles should be made from RV RCILE Gl paratus from materials, easil SR et to all radio amateurs = The

. simple materials. WIFELESS Btained » y B transformers have never befoe been

Only modern apparatus is oo obtained. described in print. The pmesessor

described, such as Receiving 3 Tells How to Make an Ex- 1 ( of vacuum tubes cannot aford to

set without aerial or ground I A perimental Arc Set, Speaking i a do without this book. It vl en-

magnetic detector, wireless re- ; gl Arc, Quenched Gap, % K. W. :xtn'nlsur';::lg ‘t?'anglf’g%er‘sheve,r‘;“ G

ﬁ'\r_,‘,)/! lay, wireless lecture set, etc., ?ansf.grmer' ()P;ctlll},;l:n ily. The book is printed &1 good

etc. Book has 100 pages, each ransiormer, otc; one, paper and has an attractiv. cover

6 x 7 inches, 90 illustrations, etc., ete. in two colors. Paper bound. Slze,

L - Book has 100 pages (size, 7 X 5 5 inches by 7 inches. (ntains
many full pages, paper bound, inches), 88 fjllustrations, paper many illustrations, diagrams and
in two colors. cover printed in two colors. working data.

Price 35 Cents Price 35 Cents Price 25 Cents

A Thousand and One Formulas
By S. Gernsback

A Lnbornory Hand Book for the Experimenter and for Everyone who wishes
to ‘‘do things.”

A Book brimful with very important and priceless information.

The recipes and formulas are classified {n such a manner as to be available
quickly, without long research.

Invaluable for Students, Engineers, Physicians, Experimenters, ecc.

Here are some of the chapter headings:

Cements and Glues; Composition of All Kinds; Glass and Classworking;
Inks; Leather Polishes; Metal-craft; Perfumery, Soaps and Ex-racts; Pho-
tography; Blue Print and other Paper; Plating; Pyrotechny; Polishes and
Stains; Varnishes and Paints; Various Cleaning Formulas; Wood-craft; Chemi-
cal Laboratory Hints and Experiments; Mechanical Laboratory Hints and
Experiments; Electrical Laboratory Hints and Experiments. < N —

There are a score of tables and hundreds of illustrations and Diagrams. M TIPS i g : o \

It contains 160 pages. The paper has been specially selected to stand (] 1)) " ety R (i1 Wittt (AR Tt s P
rough handling in laboratories. i T S it 1 el f‘!;l :
Size, 6 x 9 inches. L 1 M iif it (gl
Cloth bound in Vellum de Luxe, stiff covers, hand-sewed, god $1 75 ’ G ‘ | Il
stamped, each .. ' ¢

This Wonderful Volume of Formulas—
You Should Have It In Your Home

DEALERS—Ask for wholesale discount

EXPERIMENTER PUBLISHING CO., Inc. : 53 Park Place, New Yerk
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Size
"9 x12x1}

inches

BOUND
VOLUME
NO. 1

NOV. 1921 TO OCT. 1922 |

Bound in blue cloth u
Gold Stamped

Over 900 original articles by
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Steam by Electricity

THE natural order is being reversed in
a large plant at Grande Mere, where
electricity is being wused for gen-
erating steam needed for paper manu-
facturing, instead of the usual process of
making electricity from steam.

This is possible because locally the
price of coal happens to be higher at this
plant than the equivalent quantity of
electricity.

The work 1is being done in the
plant of the Belgo-Canadian Pulp and
Paper Company, which is making steam
in a 20,000 kilowatt electric steam gen-
erator. The efliciency of the installa-
tion is 98 per cent. of the theoretical.
Thus 60,000 pounds of water are evap-
orated into steam per hour with appara-
tus that costs only about $25,000 to install

This installation cost is much less than
would have been the cost of a coal-burn-
ing plant of the same steam capacity,
and it is believed that $4,000 a month is
being saved by the new system which
replaces one which would require seventy-
five tons of coal per day to operate.

The amount of steam generated and
the pressure maintained in the boilers
is governed accurately according to the
quantity of steam required in the paper-
making. This is done simply, increasing
or decreasing the depth to which the
electrodes are immersed in the tanks ac-
complishes the regulation quickly and
accurately.

Such installations are being considered
for numerous other plants but they will
probably be possible only where cheap
electric power is available from water-
power plants. If the saving in initial
cost, small space occupied by the boilers
and saving of fuel become important, the
chances for this scheme will be good. It
is probable, however, that in 999 cases

| out of 1000 engineers will still continue

to make electricity from steam, instead
of using this new process of making
steam from electricity.

America Equips Japanese Ship
With Electric Drive

BUILT in America rather than in her
own country, so that she might be
electrically equipped in the most complete
manner, Kamoi, the Japanese fuel ship,
was launched off the Delaware capes dur-
ing October, 1922, and sailed home to
join the Japanese navy. Her commander
is T. Murase. Her electric drive was
most successfully demonstrated in pre-
liminary trials, and representatives from
both the American and Japanese navies
and from the electric company which
equipped her were delighted with her
conduct.

The Kamol is the first foreign |

ship of any navy to have been equipped |

| here with an electric drive.

Household Use of Electric Power

SEVENTY per cent more of the aver-
age family budget goes for telephoning
than goes for electricity for household
lighting and appliances, according to
figures published by the Ohio State Uni-
versity.

Electric Lighting

THE greatest Improvement that marked
lighting In centuries was when Aimé
Argande invented the flue chimmney in
1782. The next improvement was gas,
and the third was electric lighting.

|
I
1

|
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YOU CAN EARN

350 A Week

six months from now—if you
sign the coupon at the bottom
of this column today.

We will teach you in half a year's time
from the day you enroll as a home stu-
dent the vital principles of Electricity,
and you will be supplied at once vrith the
big laboratory outfit, shown in this adver-
tisement, and other outfits as fast as you
require them, absolutely free of cost.
You will also receive personal instruc-
tion from the President of the school.

This is Laboratory Outfit No. I,
every home stucy student.
outfit, and in a mcnth after you have had it

given to
It is not a toy

you c¢an do anything an a

inary electrical
worker can do.

Have you a Radio receiving set? If you have,
you can listen to two lectures a week delivered
from our Broadcasting Station by our Presi-
dent. If you haven’t a receiving set, you can
hear these lectures at places in your home town,
that we will send you to as soon as you enroll
as a student.

You need not be told that Electricity offers
a better chance for advancement and a bigger
starting salary than any other trade or pro-
fession,

With our certificate of qualification you can
enter this great profession at a salary of
$50.00 or more a week, and as you advance
in knowledge and expertness, your salary will
be increased surprisingly.

We operate, in Milwaukee, the largest Elec-
trical Schoo! in the United States. With the
help we offer students, who study at home
an hour or two each evening, through the
President’s lectures given in our Radio Broad-
casting Department, reaching every city, town
and hamlet in the United States, you get,
twice a week, free, knowledge that will help
you amazingly in your studies.

The lessons are written in simple language,
and anyone who can read a newspaper can
understand them.

We will make it easy for you to become
a member of our great home student body
if you will sign the coupon below. It is
best not to delay, as our offer will be with-
drawn when one thousand additional students
are enrolled,

Extension Division,
School of E ing of Milwauk
Dept. FF4, 415 Marshall Street, Milwaukes, Wis.

Please send me free and without any obligatlon on
my part, full details of your special offer to home stu-
dents in Practical Electricity.
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~Free Book. Start little Mail Order business
Home employment evenings. Pier, Dept. 180-A,
74 Cortlandt St., New York.

We Want Salesmen and Agents, either whole or
side line, to sell our low priced radio books to the
trade. Excellent proposition for live wires. The
% Ii: %t;gpany. Publishers, 288 Fulton Street, New

Or| .

Easy, J)Ieuant work for Mechanics, Shop Men,
Clerks, during spare hours; will add many dollars
to their salaries. Also want persons who can give
full time. Big wages assured. Novelty Cutlery Co.,
432 Bar St., Canton, Ohio.

Large Shirt Manufacturer wants Agents to wsell
complete line of shirts direct to wearer. Exclusive
patterns. Big values. Free samples. Madison Mills,
503 Broadway, New York.

Sell Wall Emblems. Every Lodge member wants
one. Big money—all or spare time. Write for
free sample and cash bonus plan. Kier Emblem
Co., 927 Rand McNally Bldg., Chicago.

Agents Sell Harper's Ten-Use Household Clean-
ing Set. Washes and dries windows, cieans walls,
sweeps, serubs, mops, and does five other things.
Sells for only $2.85. Over 100 per cent profit.
Free information. Harper Brush Works, 182 A St.,
Fairfield, Iowa.

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 bléomoney quickly. Write Experimenter Pub-
lishing Co., Inc., 68 Park Place, New York City.

Automobile Accessories

Overland, Dort owners, Drotect
your Generator, Lights and Battery with the
G L B Protector. Quickly installed. Money back
guarantee, Saves its cost in first long trip you
make. Valuable circular Free. Complete Protector
repaid $2.560. Agents wanted. Lupton, Hill &
Dayton, Ohio.

Books

Send for New Illustrated Catalog of Books on
Mechanical Subjects Free. Spon & Chamberlain,
122E Liberty Street, New York.

" Diseases and Their Innate ‘Healer.
A. J. Stevens, Wauseon, Ohio.

“Lixhu—Colorl—Tonel—and—N-ture’l Finer
Forces,” including Vibrations. Electromagnetons,
Inventions, Radios, Coldlights: illustrated ; 250
pages: id $2.00. E. J. Stevens, Publisher,
242 Powell St., San Francisco.

Ford, Chevrolet,

—

" Book b0c.

You can place your ad in these columns for only 4c a werd. It will pay you to read and
columns, by reliable firms, dealers and individuals from all over the country.
Ad-lets for the June issue must

The Circulation of Practical Electrics is more than 57,000
Practical Electrics Company, Inc., 53 Park Place, New York, N. Y.
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Business Opportunities

Sell as your spare time. You can earn Fifteen
to Fifty dollars weekly writing showcards at home.
No caavassing; Dleasant, profitable profession,
easily, guickly learned by our simplegraphic block
system artistic ability unnecessary; we instruct
you ani supply work. Wilson Methods, Limited,
Dept. J, Toronto, Canada.

A Better Job, More Money, More leisure are
yours when you find your true life work. Send ten
cents for Vocational Self-Analysis Chart P.E,,
Vocational Service Bureau, 20 E. Jackson, Chicago.

$400 slear each day, any body can do that with
our Equipment, canvassing and_experience unnec-
essary, send 80c in silver with Reference for Par-
a’cul;n Triple Block Motor Works, Garfield,
ash.

ForMen

Tob Chewing, 5 pounds, $1.76:
10 pounds, $3.00; 20 pounds, $5.256. Smoking, 6§
pounds, $1.26; 10 pounds, $2.00; 20 pounds, $3.50.
Send no money, pay when received. Cooperative
Tobacco Growers, Paducah, Kentucky.

Help Wanted

We want Salesmen and Agents, either whole or
side line, to sell our low priced radio books to the
trade. Excellent proposition for live wires. The
L I,.‘ %ag]pany. Publishers, 288 Fulton Street, New

or] .

" Get Posted—Good prices paid for butterfiies, in-
pects. See Sinclair display advertisement, page 288.

Stop daily grinI Dependable plans free. Easy
silvering mirror, tableware, headlights, etc. Clar-
ence Sprinkle, Dept. 87, Marion, Indiana.

Men-Women, 18 up. Get U. S. Government Jobs.
$1140-$1B00 year. Common education sufficient
with our coaching. Sample lessons free. Franklin
Institute, Dept. P 110, Rochester, N. Y.

Detectives Earn Big Money. Excellent opportu-
nity. Travel. Great demand everywhere. Experi-
ence unmecessary. Particulars free. Write Ameri-
can Detective System, 1968 Broadway, N. Y.

.

o
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OPPORTUNITY AD-LETS

investigate the offerings made from month to month fin chess
You are reading them now-—others will read yours.
reach us not later than April 20th.

Practical Electrics for Aprd, 1928

Novelties

_Booh—mveltiu. Catalogue free. 'NoWg;Sn:
tem, 127 North Dearborn, Chicago.

Old Money Wanted

Patent Attorneys

Patent application filed on partial payment plan.
Trade-marks, copyrights, etc. Milo B. 3tevens &
Co., 692 F Street, Washington, D. C. Estsb. 1864.

P-tent-—Pn;o;nred. Send lke;c_h or medel 7todu
for examination, prompt report and advive. No
reliminary advice. Write for fres

- l;-zl;t-:éend‘ forAform “Evidence of Concep-
tion" to be signed and witnessed. Form, Ier sched-
ule, information, free. La ter & Alswine, 288

Ouray Bldg., Washington, D. C.

——

Patents

Get your own patents. Applieﬂltionibl;h. com-
plete instructions $1. Windsor Cutting, Tampbell,
California.

e —————————————————

Personal

’ Lonesome! Exchange cheer‘y_letters wﬁ eor;;-
nial friends everywhere. For particular:, address
Nu-Way System, 127 North Dearborn,

Are you Self-Conscious? EmbarrasseC in com-
pany, lacking in self-control? Let me tell you
how you can overcome these troubles. B Weritas,
1400 Broadway, New York City.

—E;dlmze cheery I;‘tze:v;ith An:ev; Afrienil: Betty
Lee, Inc., 4254 Broadway, N. Y. City. Sead stamp.

==

Insects Wanted

Get pasted for Spring—Good prices paid for but-
terﬂiezss. s.nmu:t‘s See Sinclalr display advertisement,
page

Radio Outfits and Supplies

Rl;li-o Sol:!er for construction an_d repdirmg ra-
dio outfits, Three six-inch bars 25c pmtpaid.
Hamilton Lead Company, Hamilton, Ohic.

Languages

World-Romic System. 4 Masterkey to All Lan.
Primers, 23 languages, $1.94 each lan-

Discases and Their Innate Healer. Treats on | guage: Arablc, Bohemian, Bulgarian, Cantonese,
ansemia, spoplexy, appendicitis, asthma, bronchitis, | Chindau, Danish, Dutch, English, Scotch English,
cankers, constipation, consumption, convulsions, | French, German, Hungarian, Italian, Japanese,
debility, galistones, headache. Book 50c. J. | Latin, Panjabl, Polish, Portuguese, Rumanian,
Stevens, Wauseon, Ohio. Russian, Sechmana, Spanish, Swedish. Pronuncia.

Electricians’ Examination book of questions and
answers with diagrams, symbols, tables, notes and
formulas, for preparation for licenses $1.26. Aaron
Shapiro, 296 Breadway, New York.

Selling out my Library of Books. Now is the
chance for bargains. My price. Power Plant
Library, 8 Volumes, $10.00; Tulley’s Hand Book
of Engineering, $3.00; Electrical Engineers Hand
Book, 76c; Hand Book of Electrical Me .
$2.50; Crofts Library of Practical Electrics, 8
Volumes, $12.50; Cyclopedia of Applied Electricity
and Telephones, 5 Volumes, $5.00: Practical Com-
pend of Electricity, by Beaton, 65¢: Webster's Un-
abridged Dictionary, $5.00; Mechanical World
ﬁliectrical Data, 60c. L. V. Grenier, Oak Terrace,

nn.

Chemistry

Learn Chemistry at Home — Dr. T. O’Comor
Sloane, noted educator 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 273 of this issue for special
80:day offer. Chemical Institute of New York,
140-B Liberty St., New York City.

For Advertisers

B Advertise. Country town newspapers. Lists Free ‘

Pennell Company, Covington, Kentucky.

tion Tables, 94 languages, 80c each language. Lan-
{r{nakges Publishing Co., 8 West 40th Street, New
ork.

" Mail Order Business

$50 Waek, 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, Cchoes, N. Y.

I

Miscellaneous

" Get posted—Good prices paid for butterflies, in-
sects. See Sinclair display advertisement, page 283.

10 diflerent Radio Magnz{nu zsc.‘um for
stamp. Frank Gross, P.O. Box 27, Sta. B, New
York Citv.

Warts or Boils cured. Guaranteed receipt of
remedies to cure either, 50 cents (no stamps).
'y,{ IL. Charpentier, 172 Gaulin Ave., Woonsocket,

Ferreta, 84.50. Imported C;nnrleu. 85.00:?;
rots, Pigaons, Puppies, Kittens. Leroy E. Taylor,
Minneapclis, Minn.

Motorcycles—Bicycles

For Sale—Harley-Davidson, fully equipped, $60.
Harold Lambert, Haverstraw, N. Y.

i

Stamping Names

Stamp Names on Key Checks. Make $1¢ per 100.
Some make $10 ddily. Either sex. Worz can
done at home, spare time. Send 26c for sample
and instructions. W. Keytag Co., Cohoes W. Y.

Stamps and Coins

_10 ;iﬂere;étiecht;mein fre; toinppr;iul ap-
plicants. W. S. Bramblett, 205 So. Erle Street,
Wichita, Kansas.

AFreo—Bea.utit‘ul s;t?f @nps to approwm! appli-
cants. Postage 2¢. Yonkers Exchange, Yankers,
New York.

Stamps—50 Varieties, Africa, Brazi, Peru,
Cuba, Mexico, ete., 10c. Fifty different U. &, 25¢;
1,000 mixed, 40c; 1,000 hinges, 10c. 1im free.
C. Stegman, 5957 Cote Brilliante, St. Lous, Mo.

Wireless

Loud Speaker for any Crystal Set. Hear musle
over entire house. Easily constructed by armteurs.
Eliminates Storage Battery. Instructions mglau.
25¢c. Catalogue 5¢. Representatives wanted. Stein-
metz Wireless Manufacturing Co., 530 Fastings
St., Pittsburgh, Pa.

How to Make Radio Frequency Amplifiers. This
book is for the more advanced amateur, stowing
the construction of the Radio Frequency Amplify-
ing Transformer and giving complete eonstruo-
tional data. It shows the application of Radio

ency to amplifying units that the amateur
may already possess and gives 15 hook-ups
ing practically every use Radio Frequency ampli-
fying Transformers can be put to. 32 pages, 15
filustrations; bound in beautiful two-colar >over.
Prepaid 25c. The E. I. Company, 233 Futan St.,
New York City.
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Practical Electrics

Is the electrical magazine for every one.
[-s articles all cover electrics of a “‘prac-
ti:al” nature, and are written in such sim-
p e terms that they can readily be under-
5 ood by zll—whether they are beginners,
sudents, laymen, experimenters, or engi-
eers.,

Every article is profusely illustrated and
each issue contains hundreds of diagrams,
patterns, and plans,

Each a Leader In

Science & Invention

Is one of the most interesting magazines
published. It is more interesting than
fiction.

It is profusely illustrated and covers in
word and picture the latest achievements
in the sciences—in Invention, Astronomy,
Physics, Chemistry, Electrics, Mechanics,
etc.

It has a large section devoted exclusively
to Radio.

SCIENCE & INVENTION has the dis-

Its Field

RADIO g
NEWS S

S——s i ea—

NEW DEVELUMENYS
N RADID HORNS |
b Ay 2

Radio News

“The 100 Per Cent Wireless Magazine’’
The Largest Radio Magazine in the World.

Is read by more than a million Radio
enthusiasts each month.

Its position as the leader of all Radio
publications is universally recognized by
dealers, radio manufacturers and every
branch of the radio industry and its pages
reflect their confidence.

2 . . . SC % RADIO NEWS contains more articles

‘rc?:l:::sla]andar;:;rlleosus bc}l,ectsrtizier?sts, Cxpert tinction of being more often quoted than by Radio Experts—more specific_informa-

2 ; : . any other magazine in the world. tion—detailed drawings—illustrations and
Special department will answer your More than 100 large pages—with over news—than is published in any other

J1estions. Prize contests for beginners 300 illgstratlpns, drawings, etc. magazine.

a1d students each month. Special prize contests are offered each More than 200 large pages monthly.

month.

Sample Copy Sent Free. Sample copy will be sent Free.

Profusely illustrated.

Special Notice to Subscribers

If you are already a subscriber to either magazine—it is not too late to take advantage of these elubbing rates. Just
check the club desired—and send us remittance covering the difference between the amount you have already paid and
the clubbing price. Please give us the number of your present subscription.

ONE YEAR CLUBS

[J PRACTICAL ELECTRICS, one yecar (12 numbers)................ ... . ccviiurn... 2 % o A, R et S $2.00
= “ “ and RADIO NEWS (12 numbers each) ...............coouuiiniaun ... 3575
O & “ and SCIENCE & INVENTION (12 numbers) ...........ooouriuinnnoo ... 3.75
m] 4 - SCIENCE & INVENTION and RADIO NEWS (12 numbers each) .......... S
[0 RADIO NEWS and SCIENCE & INVENTION (12 numbers each) ........oovronr e 4.00

(50 cents additional must be added to the cost of each magazine for Canada or Foreign).

TWO YEAR CLUBS

[0 PRACTICAL ELECTRICS, two years (24 numbers) .. .......ouounrumneere e e e $3.50
0O “ & and SCIENCE & INVENTION (24 numbers each) .......................... 7.25
O & “ and RADIO NEWS, each two years (24 numbers) ...................c........ 7.25
0 5 e RADIO NEWS and SCIENCE & INVENTION, each two years (24 numbers) 10.50
[] SCIENCE & INVENTION, two years (24 numbers) .. .......o.uuuunnine et e, 4.00
2 RADIO NEWS, two years (24 numbers) . ... ... ... ouiuniitit it e e e e 4.00
J RADIO NEWS and SCIENCE & INVENTION, each two years (24 numbers each) ....................... 7.50

$1.00 additional must be added to the cost of each magazine for Canada or Foreign).

Send Your Remittance Today To

THE EXPERIMENTER PUBLISHING CO.

53 PARK PLACE NEW YORK CITY, N. Y.
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A Chemistry Laboratory for $7.00

Think of it, fellows! Here is a real chemistry outfit with regular (@<= Ty @ |

chemical apparatus that performs those fascinating, actual chemical { Instruction Book |
experiments. e ean
ML

na
EXPERIMENTER

laboratory set, with all the chemicals, apparata and reagents neces- THEE 1. Co Lisonatont OUTHT

sary to perform real work and to teach thz 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.

This outfit is not a toy, put up merely to amuse, but a practical '

DESCRIPTION OF THE OUTFIT

The outflt 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-
propriate wooden boxes, glass bottles and her-
metically closed jars. The acids are put up in
glass bottles, with ground-in glass stoppers,
and there is a sufficient quantity of chemicals
supplied (mostly one to two ounces) enough to
make dozens of experiments with each.

The apparata furnished are all of the best
obtainable make and of stendard laboratory
size and shape. 17 pieces of .pparata furnisied
with this outfit.

The instruction book is & real Chemistry

Elementary Chemistry, and deals with the theory
of the Elements, Molecules and Atoms, etc.

100 EXPERIMENTS

How to make chemical tricks; how to make
invisible amd magic inks; how to test flour;
how to test soil ; how to make chlorine gas and
smoke (German War Gas) ; how to bleach cloth
and flowers; how to produce oxygen and hydro-
gen: how t> make chemical colors; how to test
acids and zlkalies, and hundreds of interesting
hints and formulas.

Course for the Beginner. Some of the Contents

TR )| -
Instruction Book Every Fellow Wants

CONT ARING.
A TREATISE ON ELEMENTARY the
ELECTRICITY ’
a0

100 Electrical Experiments ,

TO Bt PLATORMED S ITH
“Bhe Bog s Elertric Togs™

MST MW YORK.US A I oys

:—____J_é

The Boy’s Electric Toy contains: Enough material to make and complete over
wenty-five different electrical apparatus without any other tools except a serew-
driver furnished with the outfit. Student’s chromic plunge battery, compass-
galvanometer, solenoid, telephone receiver, electric lamp. Enough various parts,
wire, ete., 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, shockimg coil,
complete telegraph set, electric riveting machine, electric buzzer, dancing fishes,
singing telerhones, mysterious dancing man, electric jumping jack, megmetic
geometric figures, rheostat erratic pendulum, electric butterfly, thermo dectric
motor, visual telegraph, etc., etc.,

This does not by any means exhaust the list, but a great many more aprmratus
can be built actually and effectually.

With the instruction book we furnish one hundred experiments that ean be
made with this outfit, nearly all of these being illustrated with superb il ustra-
tions. No other materials, goods or supplies are necessary to perform sny of
the one hundred experiments or to make any of the 25 apparatus. Eversthing
can be constructed and accomplished by the means of this outfit, two hands
and a screwdriver,

The outfit contains 114 separate pieces of material and 24 pieces of finished
articles ready to use at cnce.

We guarantee satisfaction.

The size over all the outfit is 14 x 9 x 2%. Shipping weight, 8 pounds. “‘The
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

S Fleciric oys

CTRO IMPORTING CO.

57 || Maeweric Frapnes ||
|s= ——| Soamve M

ELECTRO IMPORTING CO.,
233 Fulton St., New York.

Please send me by express THE
CHEMICAL LABORATORY. If I don't
like it I need not accept it. If I want
it I only pay $7.00 plus the few cents
express charge.

ELECTRO IMPORTING CO.,

233 Fulton St., New York.

Please send me by express THE BOY'S
ELECTRIC TOYS. 1f 1 don't like 12 I
need not accept it. If I want it L anly
pay $7.00 plus the few cents ewmpress
charge.
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HAWKINS ELECTRICAL GUIDES } Iey

3500 PAGES $1 A VOLUME
1700 PICTURES $1 A MONTH SEND NO MONEY—SEND ONLY THIS COUPON

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 clectrical subject covered so
vou can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT

Slagnetism—Induction—Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures-——Armature Windings—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 — Occipatiol
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers — pation
Measuring Instruments—Switchboards ~Wiring—Power Stations—Installing
—Telephone—Telegraph—Wireless —Bells— Lighting—Railways. Also many
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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 mail
you $1 each month until paid.

Modern Practical Applications of Electricity and Ready Reference Index l‘lln])lt)\'('(l I . RO 1 A A ol o B P
of the ten numbers. L

SHIPPED FREE
Not a cent to pay until you see the books. No obligation to buy unless by KRN0 NI T30 5 v P00 00 Tl 00 000000008082 083 0000

vou are satisfied. Send Coupon 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.

BALGHENED < 50 0000011 1006005087 7 10. 00 “00086.000006000040
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B n Electrical Technician

“The Highest Paid Electrical Expert’

Get your Electrical Technician’s Certificate through me, and you will be
guaranteed the aid of my organization to secure you a position paying
you the highest salary you ever received to start.

ommand $250 to $600 Monthly ™5 S

My course is designed to fit you for a position as Electrical Publicl>
Technician, Supervisor, Foreman or Manager of Equipment. Endorsed by
These positiors cover the Electro-technical field and pay a Its Students
rate of compensation running into thousands of dollars a year.

Take my Ilome Study Course and prepare yourself in spare READ THIS
time by this most simple, direct and inexpensive method, to We, the wnder-
become an expert in Motor Maintenance, Armature Winding, signed, a committee
Battery, Sub-Station and Power House Work, Automotive, epresentingstudents
Aircraft, Tractor and Illuminating Engineering, Generator, of the S. & H.
Switchboard and House-Wiring, Transmission, Installation Flectrical Works,
and Line Construction, and I will not only guarantee your yow actual'y mking
success in this study, but I will undertake to train you this course, do here-
until vou are actually earning $3000.00 a year. More by certify tha it is
than that, when vou graduate, and are qualified to re- cqual and alwo su-
ceive you_ Electrical Technician’s Certificate from me, perior to all caims,
if vou are not more than pleased with your training, if apd that Mr. 3 V.
vou are not fully convinced your earning power has been  Smith can anc will
GREATLY INCREASED, or if yvou are not completely do all he agres.
satisfied vou can hold down a high-class job at the high- Siemed:

est rate of compensation paid men of your experience— IEneoy

either vou may come in with me and finish your training here  J- H. Kiruax,

in my plant—at no cost to you—or— Gerorce DoBrusin,
StanrLEy Berazr,

Kennern E. jJoNEs,

I WILL GIVE YOU MY COURSE—FREE  Jos Lowwo

There are no “ifs” nor “buts” about this offer. If vou have a common school education, and will agre2 to
study a little evenings for a few months, I guarantee to train you to be a first-class man, or the course meed
not cost you one penny. Therefore, write at cnce, or mail the coupon, for full details of my truly remarkable
proposition. Do this NOW, to avoid possible disappointment.

Splendid Outfit Free with My Course

I will ship to you from stock a commercial-sized ELECTRICAL MOTOR and a working outfit of electrical
instruments, new material, wire, appliances =nd apparatus, freight prepaid and absolutely FREE. Simply
send me the coupon, or write me, AT ONCE, and become a student of this simplified, Home Study Cownse,
and this outfit becomes yours without one extra penny cost to you. It will enable you to do experimental and
practical electrical work right in your own home, and, in conjunction with my unlimited, personal super-
vision, should aid you to be actually making money within a very short time.

:.2- y

S. V. Smith,
Chief
Engineer,
Home Study
Department.

7

R ADI In addition to the wonderful electrical outfit mentioned above, if you reply to

this ad promptly, I shall also give you, without cost to you, a complete EX-
F R E E PERTS training in Radio. With this up-to-the-minute, FREE course in Redio

(covering Construction, Operation and Installation), and my help—it is poss_ble
for vou to make $50.00 a week right in your own home town, while learning. This & a
wonderful opportunity for you, for I shall supply what you need to do this at no expense
to you, and you can start RIGHT IN—AT ONCE. Get details NOW—Send Courcn,

or write me—TODAY. ACT—for results.

S. V. SMITH, Chief Engineer,

Home Study Department, S. & H. Electrical Works
Desk DD 15

Address. .......oiiiiiiiiiiiiiiiiiiieiiiieeee 308 So, Green Street . 4 Chicago, II_L

Desk DD 15,

S. V. Smith,

Chief Engineer,

Home Study Dept.,

S. & H. Electrical
Works,

308 So. Green Street,
Chicago

Dear Sir: I am interested
in your guaranteed Home
Study Course of training in the
best-paid divisions of electricity ;
also how you aid me frce to make
money while learning. Send particu~
lars at once free of charge.
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