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‘ An Open Letter

Do you recall one of those rare moments in life when the veil is lifted for
a moment, when a breath of inspiration comes like a flash, when the future
seems to be suddenly illuminated, when you feel a mastery stealing into hands
and brain, when you see yourself as you really are, see the things you might
do, the things you can do, when forces too deep for expression, too subtle for
thought, take possession of you, and then as you, look back on the world again,
you find it different, something has come into your life—you know not what,
but you know it was something very real?

= i [— ===
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Winning victories is a matter of morale, of consciousness, of mind.
Would you bring into your life, more money, get the money consciousness,
more power, get the power consciousness, more health, get the health con-
sciousness, more happiness, get the happiness consciousness? Live the spirit
of these things until they become yours by right. It will then become impos-~
sible to keep them from you. The things of the world are fluid to a power
within man by which he rules them.
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You need not acquire this power. You already have it. But you want to
understand it; you want to use it; you want to control it; you want to impreg-~

nate yourself with it, so that you can go forward and carry the world before
you.

And what is this world that you would carry before you? It is no dead pile
= of stones and timber; it is a living thing! It is made up of the beating hearts
of humanity and the indescribable harmony of the myriad souls of men, now
strong and impregnable, anon weak and vacillating.

Il

It is evident that it requires understanding to work with material of this
description; it is not work for the ordinary builder.

If you, too, would go aloft, into the heights, where all that you ever dared
to think or hope is but a shadow of the dazzling reality, you may do so. Upon
= receipt of your name and address, I will send you a copy of a book by Mr. Ber-
nard Guilbert Guerney, the celebrated New York author and literary critic. It
will afford the inspiration which will put you in harmony with all that is best
in life, and as you come into harmony with these things, you make them your
own, you relate with them, you attract them to you. The book is sent with-
= out cost or obligation of any kind, yet many who have received it say that it is
- by far the most important thing which has ever come into their lives.
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Be careful that you do not miss this wonderful opportunity because of its
great simplicity. Get your letter in the mail today;it will take but a moment,
but it may be the supreme moment, in which you may discover the secret for
£ which the ancient alchemists vainly sought, how gold in the mind may be
converted into gold in the heart and in the hand!
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= CHAS F. HAANEL, 229 Howard Bldg., St. Louis, Mo.
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Ior a Big

Pay Job

Men like you are needed right now to fill big-paying jobs in the electrical field.
There never was a time when opportunities for money-making were as good as they
are now. Good jobs are open everywhere to men who know “what’s what.” Elec-
trical Experts earn from $12 to $30 a day. Even the ordinary electricians get top-notch pay. Why don’t szw

you get in on this and get a real man’s size job now? With my simplified Electrical Course I can quickly

fit you to hold one. Read W. E. Pence's letter below. This is only one of thousands of such y
letters I have received. $7 5
®
You Can Be a Big Money Maker

I have trained over 20,000 men in electricity—thousands of successful men all over a

the world attribute their success to my training. I can make you successful too. In
fact I will gaarantee your success. If you will follow my home study course you can become an expert, draw-
ing a fat salary, in the same time it takes you to get a little raise in the work you are doing now.

Jumps $1 2 5 Age or Lack of Education No Handicap

No matter how old or how young you are, or what education you have, there is a real
From . !

future for you in electricity. If you can read and write I can put you on the road to

A M th t success. I can help you to a position that will make people admire you and look up to you.

$ 7 5 and Cash In onYour SpareTime I Guarantee Your

Use your spare time to get a better job. Most M M
OVCI’ of us have enough spare time every day to sell Complete SatISfaCtlon

a little at about $10.00 an hour. Sell some to I am so sure I can make a big pay electrical
yourself at this price. Watch how quick expert out of you that I guarantee your suc-
you will earn the money back if you ¢ess. I agree under bond to return every
put the time into study. cent you pay me for tuition when you have

finished the course, if you are not satisfied

M Q that it is the best investment you have ever
EleCtrlcal worklng made. If you don't make good, this million

Outfit Free dollar institution will.

READ

the Story of

W. E. Pence

: Every man who enrolis for S /
% E. ll’fm:e £35 my electrical course gets ACt nght NOW /
in his working togs a big outfit of tools, ma- Let me send you my big free book

Chehalis, Wash., terial and instruments free. giving details of the opportunities /
My Cooke:— Oct. 9,1921 This inCluddes ﬁn eliqtric electricity offers you and a sam-
; tor and other things ple lesson also free. Mail the
When I enrolled with you less than a year o . ple lesso b
ago I was a common mechanic earning $25 not usually goungn:n a be-  coupon and get this at once.
to $30 a week. Today I am an *Electrical Ex- tg}x)nners °“tt t'l aeze ?}:g Learn how other men “got ,¥} | o010
pert” with a business of my own that gives me sag'les?r:feri:lo ysou will use themselvesready tohold /C hist Engiueer, Chicago
4 . : ” e
a dear profit of over $750 a month. later in your work. Every- good paying jobs” and ’

I have more work than Ican do. The people thing practical and good hOWIcanhelpyoudo g Engineering Works,

1 7 i Dept. 213, 2150 Lawrence Ave.,

around Chehalis come to me to fix their start- right frem the start. E'{E 3:::1% Thlask n;: fvt?ur/ ep "Chivagor T,
ers, generators and ignition troubles because G=d / Dear Sir: Send at once Sample Les.
our Big Book, and full particulars

they know that I know how to do it right. . o sons,
. L. in fitand Home Study Caurs
My success, I owe to you, Mr. Cooke. The L. L. COOKE, Chief Engineer ¢ _gfl’;‘;}’,; ;::p‘;;’,,‘;iﬁgout‘;',‘;ﬁgagog ot

o ot udicons | CHICAGO ENGINEERING ¢ =

B TaLaity LD (227 G G independent’ INFT11T500000000000000006000000000000000000000000000
highly respected business man in this com. WORKS’ Dept' 213 / Name
it e 2150 Lawrence Ave., Chicago B AGESS. e
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Cheists Are Badly Needed To-day
in Every Branch of [ndustry

All industry to-day is three-fourths chemical. Lvery day brings new announcements of new ways in which chemistry is
employed in business and industry. The sudden and almost unbelievable expansion of the chemical field in the United
States has increased the need for trained men in our country. Industrial plants of all kinds pay tempting salaries to get
good men—salaries of $10,000 to $12,000 a year are not unusual for those who have proven their abilities, If you want a
profession that offers unlimited possibilitiecs—if you are looking for more monev—if yvou like fascinating work—take up
chemistry. No other vocation offers such splendid opportunities for real money and rapid advancement. Chemistry is now
recognized as the coming great science and the demand for {rained men is increasing every month.

. Dr. T. O’Conor Sloane
Learn Chemistry At Home Will Teach You.

We will teach you Ckemistry right in your own home, and in your sparc time, in a practi.
cal and intenscly interesting way. Our home study course written by Dr. T. O’Conor Sloane is
practical, logical and remarkably simple. Endorsed by lcading scientific and educational authori-
ties. ‘l'he cntire course is illustrated by so many experiments that arc performed right from the
start that anyone, no matter how little education lie may have, can learn and thoroughly master
every lesson. Dr. Sloanc teaches you in your own home with the same individual and painstaking
care with which he has already taught thousands in the class room. And Dr. Sloanc personally
examines and corrects all examination papers, pointing out your mistakes and correcting them
for you. His personal training will he of inestimable value to you in your future carcer. If you
really want to lecarn Chemistry and will honestly apply yourself to our lessons, our cotirse will
give you just as thorough and just as completc an education in general chemistry as you would
have received had you heen ahle to attend College.

Easy Monthly Payments

You can pay in small monthly amounts as you go along. The price of our course is very
low and includes everything. even the chemistry outfit—there are no extras to buy with our
course. Our plan places a chemieal cducation within the rcach of cvervone. No matter what
your income is, you can mcct our low terms, and you do not have to give up your present em-
ployment while lcarning.

[ P 3
Ex pe rl m e n ta l Eq u l p- Dr. Sloane, Educational Director of the
Chemical Institute of New York, is one of
t ttis countryl's foremost 1au!;oritics on:_
i chemistry. He was formerly Treasurer o
men leen Free To Every StUdent the American Chemical Society and i3 a
practical chemist with many well-knewn
achievements to his credit. Not only has
lDr. Sloa?c taulght chc}xlnistry for years, but
A A L ile engaged in com-
entire course with the exception of a 1€ was lor a jong wal
few pieces of apparatus which we teach mercial chemistry work. ;
you low to make. You couldn’t buy Many people would pay big money to
so complete an outfit anywhere for one have Dr. Sloane teach them chemis:ry,
cent less than $20.00. There are forty- You can secure his services and personal
two picces of laboratory apparatus and  training without one cent of extra expense
supplies and eightecn different chemi- bY snrollmg with the Chemical Institute
cals and reagents all enclosed in a fitted ©f New York
heavy wooden box with hinged front and
cover. This hand-finished box serves
not only as a case for the outfit but as
a laboratory accessory for performing
countless experiments.

Scial. 30 Day Offer

Resides furnishing the student with his Experimental FEquipment as described above,
we are making an additional special offer for a short while only. You owe it to yourself to find
out about it. Write today for full information and free book “Opportunities for Chemists.”

We give to every student, absolutely
free of charge, this chemical equipment
including everything you uced for the

r————_—_——_-

CHEMICAL INSTITUTE OF NEW YORK
Home Extension Division, 3
140—B Liberty St., New York City.

Please send me at once without any obll-
gation on my part, your free Book “Qppor-
tunities for Chemists,” and full particulars
about the Experimental Equipment given free
to every student. Also please tell me about
your plan of payment and your special 80

Send the coupon right now while it is fresh in your mind. Or just write your name and address day offer.
on a postal and mail it to us. But whatever you do, act today before this offer is withdrawn.
NAME .......... Ceiattedt s aanamcceveenn
* -
Chemical Institute of New York, [nc. ADDRESS ....,.0.ovivunniiinnncneensens
Home Extension Division 3 140-B LIBERTY STREET, NEW YORK CITY CITY ........ 00 000000000000000a000000a00
STATE ............. frsicsecsacenccannee

P, E., March, 'R2.



196

Practical Electrics for March-April 1922

S0 = am s E En S Gu P & B B 6 Ly

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

Please send FREE and without obligation (¢
me your 64-page book.

e 488 eas a0 b nnalenessaenesassans e NAME
STREET

Master Electricity By
Actual Practice

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

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

The Only Institution of the Kind

in America

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

Over 7,400 Graduates are Successful Men
in the Electrical World

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

The N. Y. E. S. gives a special 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, airplanes,
etc.

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

New York

Electrical School
31 West 17th Street, New York
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Telegraphic And Telephonic Transmission Of Pictures

By Jacques Boyer

(Paris Correspondent, PRACTICAL ELECTRICS)

The Belin apparatus for transmitting pictures
It has recently

and other subjects by electricity.
attained wonderful success.

HE problem of transmitting pict-
ures to a distance, by means of
electricity, has occupied the
thoughts of many inventors in
modern times, but it fell to the lot

of an English mechanic, Backwell, to invent
the first talautograph capable of reproducing
any pictures at a distance. .

A specimen of this kind was shown in the
London exposition in 1851, and a short time
afterwards the Abbe Giacomo Caselli devel-
oped his celebrated Pantelegraph, which
underweni, many changes from its original
form of 1854, previous to acquiring its final
development in the laboratory of the Paris
constructar, Gustav Froment, in 1863.

By means of this instrument Nobili, the
accomplished student, was able to transmit
from one city to another with the exact
fidelity of a photograph, any signature what-
soever, a portait, a picture, music etc. Then
the French Government, impressed by the
results obtained by Caselli, brought forward
a resolutioa to be voted on by the legislative
body, which arranged for the introduetion
of the Pantelegraph on the railroad from Paris
to Lyons. . .

Since February 16, 1863, the administration
permitted the public to transmlt.a}ltograph}c
dispatches between these two cities, and in
1867 the Director of Telegraphs, M. de Vougy,
had a second apparatus on the Marscilles—
Lyons road. The charge for its use was based
upon the dimensions of the surface of the
paper employed, at the rate of 0.20 franes per
square centimeter; which is about 25 cents
per square inch. The telegraph office sold
the metallized paper required for the pro-
duction of the characters.

prm mo e 1 b et A

cently in this country, as well as abroad.

Enlarged view of theBelin apparatus with which
the inventor sent pictures and other subjects re-

This is

the portable instrument.

Nevertheless, in spite of its excellent results,
the Pantelegraph had little success. The
people of that day did not understand its
importance, and the Government gave up
its exploitation. The Abbé Caselli went
back to his own country, and died at the age
of 76 years, in the hospital Santa Maria
of Florence, 1891. Modern society, which
oves its happiness to scientists, too often
rewards their works in this way.

Following Caselli, Meyer, an employe of the
French telegraph, invented an apparatus
which resembled a Pantelegraph very closely.
We will also mention as a matter of record
the experiments of Minclin in this line;
the phoroscope of De Lazare Weiler, the tel-
autoscope of the French physician Senlecq
d’ Ardres, the telephotograph of De Porosino,
the apparatus of Ayrton and Perry, of Carey,
of Bidwell, the telectroscope of Jean Schze-
panik, which made considerable stir two or
three ycars before the exposition of 1900,
Ritchie’s telautographe, pretty well forgotten
to-day, and the electric eye of the Russian,
Professor Rosing.

In their turn, Korn of Munieh, and the
Frenchman Edouard Belin, took up the
question about 1907. In fifteen years of
laboratory work and with a patience which
never succumbed, this last man developed
the fixed and portable telestereographs,
capable of working regularly on all tele-
graph lines or even by radio.

During the years 1920-1921 in particular,
the inventor carried out numerousexperiments
either between telegraphic stations which
the Belin Company controlled or owned in
Paris and Lyons, or between Paris and Bord-

197

caux, Nice, or else on international circuits.
Among other achievements, he produced in
August 14, 1920, on the Paris-Antwerp line,
the first telephotographic newspaper reports
which the “Matin” of Paris and the “Daily
Mail” of London published the day after
they were received. Finally, in the course of,
the Washington conference, October, 1921
his telestercographs, installed in the Un-
ited States, succeeded in receiving various
messages sent from France, and in transmit-
ting messages to Europe.

We must now sce to what technical pro-
gress are due these remarkable results.
The action of the Belin telestereographs de-
gends on the photographie sensitiveness of

ichromatized gelatin. In carbon printing,
invented by Portevin, photographic proofs are
obtained with paper sensitized by bichromatiz-
ed gelatin mixed with a pigment, which be-
comesinsoluble when exposed to light. Taken
out of the printing frame, they are washed in
warmn water, and the gelatin dissolves more
or less according to the degree of opacity of the
different parts of the negative. Itis a ease
of ho&ography and electricity working hand
in hand.

This evidently gives proofs with high and
low areas corresponding respectively to the
whites and blacks of the original negative.
The half lights (tones) are given by inter-
mediate thickness, aceurately proportional
to their intensity. Finally, the Fuminous
values of a proof aretransformed into elec-
tric current changes on a telegraphic line,
and the receiving instrument changes these
electric variations back into pictures.

Theoretically, the transmission of a draw
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A picture as reproduced, exactly as it was trans-
mitted by the Telestereograph, as the Belin
apparatus is called. A wonderful achievement.
The next thing is to do it by radio.

ing becomes thesameas that of a photograph,
but there are nevertheless practical modifica-
tions. The line drawing 18 a monochrome,
with no variation of shade;such are pen draw-
ings, musical characters, printing, and thumb
prints. Thus, the Telestereograph will give
the greatest service to international police
in the capture of criminals. The thumb
prints shown above recently transmitted
from Paris to Havre, brought about the cap-
ture of a dangerous criminal. On the other
hand, the examination of the half-tones
shows that the images are really formed of
continuous flat tints, or of a limited num-
ber of shaded tones, or of very numerous
graded zones. These definitions being under-
stood, we have to see how we can send a line
picture which only has two tone values in it.

The two-tone values may be translated into
currents of varying intensity and similar
direction, or one value may be given by cur-
rents in one direction, and the other by op-
posite currents, or one value can be given by
a current and the other by a cessation of the

digitafes cmsuo Sont Bien
Shia :)lonuaw

Thumb-prints which led to the arrest of the
prisoner; the meuafe asking for the indentifica-
tion of the crimina

below the thumb-prints.

e S

jeeaintes
X 23495,

is reproduced in autograph

current. The transmission of a line drawing
to a distance is comparable to plain tele-
graﬁhy. For sending texts or line drawings
with the new Telestereograph model, Fig. 2
and Diagram 3, the texts in question may
be traced on any kind of paper with an ink
which leaves a solid line in slight relief on the

We have received a number of sugges-
tions from our readers—some very
ingenious and interesting—for utilizing
burnt-out fuses, which will prove to be
sources of economy.

At the expressed desire of many of
our friends, we are extending the clo-
sing date of this competition to April
15th 1922 in order to allow some of
our correspondents located in distant
sections to submit their entries.

paper. The paper is then clamped on a
cylinder and turned regularly by machinery,
actuated by battery or by clock-work. Clock-
work is used in the portable apparatus,
Fig. 4. In the course of this movement, the
lines of the drawing, which are in relief,

Practical Electrics for March-Apri),Y1922

touch apoint T, Diagram'3, onf thevxtremity
of a very light arm, which‘ig ofié.bf the essen-
tial parts of a minute ¢¥reuit breaker, all of
whose parts can be reg'illixt/ed by means of a
micrometric screw. This reproducer rests on a
carriage so that it can move along the cylinder
on parallel ways, and a screw moves it longi-
tudinally parallel to the axis of the cylinder.

The action of the feed screw and rotating
cylinder combined cause the point P of the
transmitters to follow a helical path on the
cylindrical surface.

Every time a line passes under the point
P of the transmitter the flexible plate L is
lifted from its rigid support, the current
which passes through it is broken, and the
circuit 1s closed, only when the raised line has
passed to one side and has released the
point of the transmitter.

It is clear that if we put the transmitter in
series with the battery and with theline L/L",
the receiving station will receive impulses
considerably transformed, because of the
constants of the circuit. Belin prefers to pass
the current only at the moment of the motion
of signals, which he effects by putting the
transmitter in parallel with a resistance H at
the receiving station, Fig. 5. Successive im-
pulses of current are received by galvanometer
C with extreme rapidity and sensibility; for
receiving the lines and half-tones, Blondel’s
oscillograph is used, because of its being per-
fectly dead-beat, and on account of its high
frequency. The Einthoven galvanometer is
pre?erred by Belin for receiving photographs.
An incandescent electric lamp 1s used for the
source of light, S, as it is very constant, and its
filament, of a very regulard}i’ametrical shape,
is placed in a metallic case, in front of which
is a condenser lens G, with a diaphragm ,D, in
front of it, whose vertical opening is regulated
by means of two plates, actuated by a micro-
metric screw. A convex lens ,B, focusses the
light on a mirror, M, the arrows coming froma
luminous source, and by careful regulation
the exact focussing of the light is eifected.
The incident and reflected rays fall into the
same vertical plane, but the oscillograph
causes them to vibrate horizontally. The
ray reflected by the mirror M, is passed
through a narrow opening in a screen J,
then through a convex lens, and projecting
the image of the mirror at the point M 3.
On the surface of a cylinder is a sheet of

(Continued on page 211)

Electro-Magnet Disarms Burglars?

A NEW conception of how to prevent

bank hold-ups, is shown in the accom-
panying drawing, which is interesting because
of its ingenious idea of employing electro-
magnetism to interrupt the jolly burglar in
his efforts.

The coils may be distributed in any section
of the bank. By sending a strong electric
current through the coils, the magnetism
is supposed to force the hold-up-men’s guns
out of their hands, drawing the gun quickly
and directly to the coil, aud holding it there
bf‘;' magnetic force until the current 1s turned
off.

The burglars are thus rendered weaponless
and defenseless, whereas the officers of the
bank have previously had an insulation
put on their own weapons so that the magnet
has no effect on them. The evil-intentioned
vigitors will of course not realize that their
apparatus is useless until it is too late.

The current can be turned on by the of-
ficers in the bank cages, and it can also be ut-
ilized to ring the police alarm at the same time
that it disarms the burglars. The coils are
made by winding layers of insulated wire
around a core. The coils are fastened to the
ceiling in the bank.

Contributed by Herbert Fisher.

A proposal for disarming bank robbers. It re-
minds one of the old fairy story of the loadstone
mountain, which was said to pull the bolts and
spikes out of the ships, and of the old picture of
the man in armor, held against the loadstone
mountain, so that he was unable to move.
There is as much truth in one as in the other,

Our correspondent’s idea illustrated by
this rather clever sketch made by himself,
1sabsurd. Howeverstrong the magnet, the pull
on the pistol would not be even felt by the
robber.  The strength of a magnet is figured
in lines of foree, and the next illustration
shows the general distribution of lines of
force in a magnet. Each line of force is
supposed to represent the same pull upon a
piece of iron subjected to it, so that it will
be seen that the distant piece of iron hag
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The lines of force in a straight magnet. Notice
how the distant bar of iron is hardly attracted by
the magnet at all, for the lines of force indica te
the attraction.

hardly any pull at all exercised upon it; again,
there is no insulator of magnetism. (Editor)
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Electricity Smokes Pipes

TIIERE is a process known to smokers as
“breaking-in"’ a pipe. It seems that a
new pipe is not agreeable to the smoker,
and it 18 considered desirable by the devotee
of the pipe to age it a bit, so as to get the
full_perfection of the narcotic weed. To
obviate this inital process, which of course
must be more or less penitential, an enter-
prising London tobacconist has invented an
ingenious apparatus which does the thing
by electricity.

The pipe is filled with tobacco; it is at-
tached to the apparatus, the draft is started
by the motor and the tobacco is lighted. In
this way as many pipefuls are smoked as is
desired, until the pipe is brought into condi-
tion.

NE of the most recent refincments in
automobile development and a true aid
to driving comfort in cold weather, is the
electrically heated vaporizer. The design
is so simple, the basic principle so self-evi-
dent, that its positive performance is a natural
result. It consists of a set of four metal
grids placed in a heat insulating case, made
in the form of a gasket and placed between
the carburetor and intake manifold flanges.
One terminal of the heating grid is connected
to the battery through an automatically
releasing switch placei in any convenient
location; the other terminal is grounded.
By pressing a switch button, the cireuit is
closed and in a few seconds the vaporizer
reaches the proper heat for vaporizing.

— ——— s
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Electricity puts a man’s pipe in order so that he starts in with a
seasoned implement for the enjoyment of the weed.
great pipe smokers, and this naturally is an English invention.

The English are
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Automobile Starter

Stepping on the starter switeh in the usual
manner draws the gas through the vaporizer,
the hot coils of resistance wire vaporize the
spray and an almost petfectly gasified fuel
will rise, and mixed with air passes into the
intake manifold. Any gasoline which may
liquify in the cold pipe falls or trickles back
to the coils and is again vaporized. This
gives quick starting in the coldest weather.
The current for the vaporizer is automatically
cut off as soon as the finger is removed .from
the switch button.

The difficulty of starting a cold engine,
caused by the slowness with which gasoline
vaporizes at low temperatures, is one which
engineers have long sought to overcome, but
with only moderate degrees of success.

A heating coil for warming the mixture in an automobile, directly
above the carburetor. This|will start your car in cold weather,
ing the mixture and vaporizing the gasoline spray.

by warm-

Store Window Motion Pictures

operator was a very busy man, dur-

ing the long hours of the exhibition.
With one hand he turned the crank of the
motion picture machine, which fed the film
through the gate, and he operated thereby
the shutter, the intermittent mechanism,
and all the various apparatus of the pro-
jecting machine. This was bad enough.
But with his other hand he had to kecp
feeding the carbons of the lamp, keeping
the arc of proper length, and maintaining
the crater exactly in the optical center of
the condenser.

This has all been changed; the apparatu®
is now run by electricity, and if the arc is
used, its operation is practically all taken
eare of by an electric motor.

Another thing to be noted is that for rear
projection, in which the view is projected
on the back of a semi-transparent screen,
there is no difficulty in showing good views
in daylight. Special screens are made for
this purpose, and this system is often ap-
plicable, provided there is room to spare at
the back of the screen.

It has long been known that with the
translucent screen good daylight views can
be given. The presumable reason is that
the opaque screen is so poor a reflector that
it requires a dark room to bring out the
beauties of the projections upon it.

We show in the illustrations accompany-
ing this article a store window cinemato-
graph for rear projection. The view of the
apparatus shows the electric motor on the
left which operates the machinery. To
right and left are seen two dises on which the
reels are placed, one receiving the film as it
is fed from the other. A distinguishing
peculiarity of the apparatus is that the film
is fed horizontally. This is a very important
feature, since it obviates the need of so much

lN former times the moving picture

head room, for it is always easier to find room

t the gides than at the top and bottom of
aashow window. In the back is seen the
lamp house containing an incandescent lamp;
with the present day high power incandescent
lamps, the troublesome arc lamp need only
be used for high magnifications. In front
is seen a shutter.

Another view shows the miniature theatre
with presumably quite an exciting episode
being displayed upon its little screen.

The time clock controls the motor driving
the machine, so that seven minutes are re-
quired for a 500 foot reel, which is a good
standard. When the reel is empty, the

P

motion is reversed, the film is re-wound, and
the exhibition begins again. All this is done
automatically. The film is run through,
showing its views; a brief cessation occurs;
and the exhibition begins again.

The film used is not inflammable. The
perforations of the film are a speeial type,
licensed by the National Board of Fire Un-
derwriters, and the sprocket teeth on the
fecd-roliers correspond to these perforations.
The effect of this is that it is impossible to
use ordinary inflammable film on the ma-
chine. It must be of the non-inflammable
t{pe, so that from this standpoint there is
absolute protection from fire, and the use of
the apparatus will not vitiate the insurance
policy. The entire machine, moreover, is
protected by a metal covered, asbestos lined
casing. The idea of course, is to use it for
an advertisement or for a feature to draw
crowds to store windows; knowing what we
do of the fondness of people for moving
pictures, there is no doubt that this ingenious
development of the motion picture will have
a great drawing effect upon the passers-by.

On 'right, miniature motion picture theatre
or use in store windows.

Below, machinery of the electrically driven pro-
jector carrying a 500 foot reel.
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Giant Food Mixer
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A Laundry de Luxe

THE housewife has reaped much benefit

from the small sized electric machinery
so characteristic of the modern electric home.
But here is illustrated a more powerful ap-
paratus, designed for use where heavy work
18 to be accomplished, as in restaurants,
clubs and the like, including large house-
holds.

Although comparatively large in capacity,
the machine we describe is reasonably por-
table, and can be mounted on any counter
or heavy table as desired; the illustration
shows it mounted on its own iron support.
Its functions are many, because so much
can be done with food by rotating appliances.
Some different forms of stirrers are shown

(Left)—Food mixer on the large scale.
will handle five gallons at a time, or two pailfulls.

(Above)—Washing machine, wrin ger, ironer,
and drying closet, all on the electric order, are
supposed to constitute a laundry de luxe, if such
a thing is conceivable.

This

resting against the foot of the stand, and a
special arrangement is supplied so that it can
actuate a food chopper. The bowl is of
21 quart capacity, certainly quite sufficient
to hold the supply for a large family. The
equipment has high and low speeds, and is
operated by a clutch like an automobile.
The rotary beaters are mounted eceen-
trically and are driven by a planetary gear,
so as to have a cyclic motion, nof merely a
rotation. The apparatus is driven by a Y
horse power motor. Other beaters are fur-
nished beside the three typical ones shown
resting against the frame in the illustration.
A wire whip, a cake beater, a batfer beater,
a dough hook and a food chopper, represent

a coii}i)lé%e*sét of ' these appliances, which
seem' f0”cover all the demands of the chef,

‘no matter how exacting.

E have had occasion to illustrate in our
issues various washing machines and
household appliances, but here at last we are
enabled to present a complete sequence of
household laundry machinery.

On the right is shown the washing machine
with a wringer on top. It contains an alum-
inum vacuum cup, as our laundry experts
call these appliances, with an agitator, and
can wash everything, it is sai(%, from the
lightest of fabrics up to woolen blankets.
After washing and rinsing, the goods go to
the ironer. The ironer has two rolls, which
feed the goods over the polished, ileated,
steel surface that gives them their finish.
The ironer is fitted with a stationary table
to hold the goods, and it has an enameled
receiving tray, so that there is no suspicion
even of rust; the. gears are absolutely en-
closed, a feature ensuring perfect safety of
operation.

Now we come to the drying closet. The
heat for this may be produced by gas, or
electricity; hot air from a coal furnace may
be used. It is not allowed to simply pass
through the closet among the clotges, but
there 13 a hot air agitator, operated by an
electric motor connected to a regular light-
socket, and this keeps the air in circulation,
and causes it to act at least twice upon the
clothes so as to give the best possible drying
effcct. We are told that less than twenty
minutes’ time is required to dry clothes, and
the expense of running the equipment is put
at 6¢. per hour. 714 feet long and 714 feet
high, its capacity is put at 67 feet of clothes-
line. We suppose the housekeeping elec-
trician now has a new unit; in addition to the
volt-ampere, and the kilowatt-hour, he hasthe
clothesline-foot, to use in his calculations.

Farm Light and Power Plant

UR farmers now are becoming
O clectrical engineers; they are lcarn-
ing to run their small plants, which
relieve them of such a great amount of drudg-
ery, and which are making life on the isolated
farm better worth living.

When electricity,—in addition to ac-
complishing the heavy work in the barn, and
the lighter operations of the housekeeper,
running the sewing machine, operating the
churn, doing the cooking, lighting the house
and so many other things,—by means of the
radio telephone tells themn the news of the
day and supplies them with concerts, and
if they are properly disposed with sermons
on Sundays, it truly is revolutionizing life
in the rural districts.

We show in our illustrations an interest-
ing farm plant; this comprises a two cycle
engine, of 3 horse power, which actuates a
direct current dynamo mounted on its own
shaft. On the fly wheel perimeter, there are
mounted a number of wings, so as to pro-
duce a strong draft; the fly wheel is con-
tained within the casing of the engine, so
that the escape for the air is vertically above
the fly wheel, where it cools the water tank.
This 1s a species of combined water and air
cooling.

There are sixteen cells in the battery.
There is'one very distinctive feature aboutit,
and that is the method of regulating its
operation. Once the battery has been
charged, and perhaps been gassed a little,
it is futile to keep the engine running; at
the same time nobody wants to keep watch-
ing the hydrometer so as to stop the engine
when the proper specific gravity has been
reached. The automatic stopping of the
engine when the full charge has been im-
parted to the battery, is effected as follows:

In the cast-iron base of the engine is the
fuel tank; the gasoline or oil fuel is drawn
therefrom so as to feed the engine. A float
is provided to indicate the height at which
the fuel stands in the tank. In one of the
end cells of the battery, which’ cell is called
the pilot cell, there is a compensating hyilro-
meter.

We all are familiar with the hydrometer
with which we somewhat crudely test the
specific gravity of the solution in the batter-
ies on our automobiles. But a hydrometer
is only correct for one temperature, whatever

thermometer. If the solution in the battery
increases in temperature, this makes it:
lighter, so that the hydrometer floats too
low. But the same heat which makes it too
low, expands the liquid in its cavity, so that
the columnn rises. If, thercfore, the reading
instead of being taken at any point marked on
the glass, is taken from the top of the col-
umn of solution within it, it will be accurate
for all temperatures.

It is known that a gallon of fuel will drive
the engine for a specific period; of course it

(Continued on Page 234)

Storage battery and charging plant for use on
thloi farm. The upper left hand cell is the pilot
cell.

Right—enlarged view of the pilot cell and its
hydrometer, which adjusts itself for changes of
temperature.

that may be. The compensating hydro-
meter used in this plant contains a liquid
which rises into its hollow stem and expands
and contracts exactly like the liquid in a

—
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The Laryngaphone

The use of the Laryngaphone, showing the two
ways ir which the instrument is used. either in
the hand or carried by head band. The mouth

never approaches the transmitter.

E presume that many of our readers
w have amused themselves by experi-

menting with a telephone transmitter,
holding it against the chest when transmitt-
ing instead of speaking directly into it. If
this is done, speech can be transmitted ex-
actly as if the instrument has been held to
the mouth.

The Laryngaphone is somewhat on these
lines and its object is to provide a telephone
transmitter which will operate quite 1n-
dependently of the sound of the voice. The
illustration shows how the appliance is used.
The transinitter rests against the neck in
the reg-on of the larynx, and the receiver, of
course, is at the ear. The idea of the in-

strument is that the vibrations of the larynx
and of that region of the neck, will actuate
the receiver. It is almost as if a physical
contact of the body with the instrument did
the work. The effect is two-fold; it seems
that extraneous noises such as those incident
to factories do not affect the rendition of the
instrument—yet in a place where the speaker
cannot be heard even by himself, the instru-
ment operates with perfect efficiency.

The field for its use, therefore, would seem
to be in engine rooms, the more noisy class
of shops, among printing presses, in boiler
works, and the like. It is constructed for
mining and fire work, also, where the noise
of engines and shouting etc. may make it
impossible to transmit speech by the ordin-
ary instrument.

The Laryngaphone is now made up in
several ways, one construction is adapted
for attachment to the regular telephone
system, whereas other constructions em-
body a complete system. It is stated that
it is so efficient that it can be used in situa-
tions where the ordinary telephone would be
practically useless. 'This apparatus figures,
therefore, as an emergency instrument, for
use in7”special situations. Although the
proprietors do not speak of the feature men-
tioned here, it seems to our mind a hygienic
improvement not to be compelled to place
close to the mouth a recciver spoken into
promiscuously. The combined pair of trans-
mitter and recciver with hand piece carry out
the English practice of telephone construction.

In general it seems an advance on the clumsy
desk telephone in use in this country. The
American transmitter is made tostand per-
manently on a desk, or table, although the
ponderous instrument is constantly held in
the hand.

The Laryngaphone, showing the transmitter
for application to the larynx. With this vou can
telephone in the midst aof the loudest noise.

Controlling Furnace Fire Electrically

By J. E. Bullard

HANGING weather condition8
‘ ,usually change the draft of the

chimnev. Changing temperature
conditions change the heat require-
ments. The draft and temperature
changes do not always correspond
with the condition of the fire in

The application of a fan for im-
proving the operations of a hot air
furnace. It blows the fire, as shown
below, or can be used for creating an
artifical draft through the hot air
pipes, as shown in some of theviews,
soasto send a current of hot air for
distribution into all rooms of a house.

the furnace. As a result, unless one is
a very good fireman indeed, he is going to
find that some mornings when he needs a hot
fire there is very little in the furnace. As a
matter of fact, there may seem to be no way
of bringing the temperature of the house
up to the right point before night, without
drawing the old fire and building a new one.

I have found that a little eight-inch electrie
fan solves the problem admirably.

My furnace is too small for my house but
by my method I get enough heat. In the
morning, if the fire islow and the house cold, 1
throw on new coal and then start the fan going
in front of the ash pit door.

This supplies draft enough to make
the fire burn up quickly. I keep the fan in
this position untﬂ the fire is burning as I
wish it to burn. I regulate the forced draft
supplied bfy the fan by the distance the fan
is placed from the open door. The further
back it is placed, the less will be the extra
draft. The closer up to the ash pit it is
placed, the greater is the draft.

This furnace is a hot-air one and there is
not only the problem of getting the fire burn-
ing satisfactorily but also of speeding up the
circulation of the hot air. Just as soon as
the fire is right, I place the fan in what I call
a fan box. This is a box built into the cold
air intake close up to the furnace. The box
is large enough so thaf the eight-inch fan
can be placed in it, and has a removable slide
through which a round hole has been cut.
A piece of flue piping jusf large enough in
diameter, so that the blades of the fan will
rotate in it without hitting the sides, has
been nailed in this slidein such a manner that

(Continued on Page 234)
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Electric Boiler

Electric

THE kitchen boiler which stands along-
side the range, or else may be supported
horizontally above it, properly speaking is
not a boiler at all, but a receptacle for hot
water. If itis a coal range the water is heated
by the water-back; if it is a gas appliance it
is heated by gas; if an electric boiler, by
electricity. But in each case it is to be con-
sidered a hot water reservoir, which stores
up a certain quantity of hot water, so that a
considerable quantity is available at once
without waiting for the temperature of cold
water to reach the desired height.

The electric boiler illustrated, for that is
what it has to be called in deference tolong
usage, is of ten gallons’ capacity, which is
really a good family size. Itis made of nickel
alloy steel coated with rust-proof paint, and
finished with gray enamel. It has a double
steel wall and between the two walls are the
heating elements. There is an insulation

214 inches thick surrounding the hot water;
so here we have the fireless cooker principle
applied. Once the hot water is heated, the
current can ke turned off, and the heat we
are told, will last 24 hours or more.

If the electric energy is supplied at 5c. per
kilowatt hour, and this rate can be obtained
in many places, it costs but 10c. to run the
boiler for an hour. The fact, that the shifting
of a switch cuts off electric current instantly,
is the great reason for the economy of electric
heat and power in the home. In this boiler
the insulating feature operates in two ways:—
it prevents the loss of heat while the water
is gcing heated, and it retains the heat for
many hours after the current is turned off.
Twenty minutes suffices to heat the contents
of the boiler to a proper temperature; then
the circuit can be opened, the expenditure of
current ceases, and the water is ready for
use all day long.
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Fireless Cooker

. Left—an electriclhouse boiler. By thorough
lnnu!ntion, this b an ical way of
heatlng. water, The heaters immersed in the
water impart all their energy in the shape; of
heat units to the water, none going up the chim-
ney, as indeed there is no chimney by which the
heat to escape.

Right‘—An electric fireless cooker. It will do
everytl‘nng by the watch, and when you have got
t!ne thing started, forget all about it till dinner
time comes, when all will be ready for you.

HERE is one cooking appliance to

T which electricity lends itself with

wonder{ul adaptation. This is the
fircless cooker. Of course, electricity cooks
without fire; but what we allude to is the
non-conducting cooking receptacle, whose
temperature and that of its contents is
raised to the requisite degree by an electrical
heating coil. Then when the heat has reached
the cooking temperature, the food contained
in the receptacle will be heated all through
to the proper degree. If the current is now
shut off, the fireless cooking operation, as we
may term it, begins. The heat falling very
slightly, continues to act upon the contents
of the insulated vessel, and the cooking opera-
tion may be prolonged for as great a period
asdesired.

There are several interesting features
about the one we illustrate. The lid of the
receptacle is seated in a groove. Everything
which is cooked in it is supposed to give off
a certain amount of steam, and this condens-
ing on the cover fills the groove and makes
an air-tight seal. The general way of get-
ting up the family meal is thus described by
one who is presumed to have used it:

All the articles to be served are prepared
some two hours ahead of time; the current
is turned on' for fifteen or twenty minutes,
while the food is being prepared, and this
brings the temrgerature of the oven up to
the desired degree; the material is placed
in the oven, and of course this reduces the
temperature. The current is maintained for
fifteen to twenty-five minutes more. As
soon, however, as a slight evolution of steam
is perceived, in the shape of a small wreath
around the lid of the container, the current
is turned off, and then evervthing can te
forgotten for nearly an hour. Forty minutes
is given as the mimimum period of cooking
after the current has been turned cff; fifteen
minutes to the pound is supposed to be a
good allowance for a roast. The heat, of

(Continued on Page 237)

Electric Piano or Reading Lamp

A home-made standard electric lamp for use
in reading or at the'piano. Only easily found parts
are used in its construction.

THIS lamp is easily constructed from
parts that are to be found around any
electric supply house, and may be built at a
very moderate cost—especially if second-
hand parts are obtained.

The base consists of a twelve inch ceiling
plate, of a suitable design. Seven-eighths
inch casing forms the stem, which should be
about forty-six inches high. The arm is
fashioned from parts taken from an old
chandelier and the adjustable joint may be
picked up among some junk that accumulates
around any fixture department, or may easily
be made from odd pieces of brass. A socket
and shade holder complete the lamp. The
shade may be made of silk, parchment or
paper, or else may be purchased complete
if destred. A length of cighth-inch pipe runs
inside the casing, and is threaded into the
arm at the top and into a crow-foot inside
the base at the bottom. The base should be
weighted with lead, or if more convenient
plaster of Paris, which was the material use
in the lamp illustrated. A twelve-inch fiber
chair seat can be fitted over the plaster at
the bottom, being held in place with small
brads through the edge of the plate. The
lamp is finished in Roman gold or bronze
enamel, or in polychrome effect.

Contributed by H. H. Houck.

Details of construction of the standard “elec.
tric lamp which is of the home-made order-
yet quite a useful as well as an attractive article.
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Electric Kitchen Wizard

AN egg-beater is an egg-beater, and re-
mains such even when whirled around
by electricity. But those of us who have had
the msfortune to expend our energy on
hand-beating eggs, that stubbornly refused
to rise to the occasion, will appreciate the
merits of an electric kitchen appliance which
will do this thing.

The beating of eggs, however, is but one
of its varied achievements; and as the name
indicates, the Electric Kitchen Wizard does
many more things. Thus, it will grind coffee;
it will chop ice; and will cut up meat to the
consistency of sausage filling. It will strain
soup, whip cream and mix mayonnaise.

Outside the mixing vessel there isa chamber
or jacket, which can be used to hold hot
water or pounded ice as desired, so that an
article can be treated hot or cold. Thus if
hot mashed potatoes are required, as they
are taken out of the pot they can be placed
in the heated receptacle and be mashed
without losing their original warmth.

In many cases, it is desirable to treat some
kitchen mixture at a low temperature, and
this feature also is provided for, as de-
scribed.

To do these various things, the attach-
ments have to be changed.

An interesting feature is that a horizon-
tally cirected socket is provided for receiv-
ing ar apparatus for mixing on the small
scale. Thus, a single tumbler of mixture can
be treated at once.

In sddition to the above work, it is said
that this versatile apparatus will peel vege-

Combined Stove and Heating Pad

This is one ofXthose
convenient electric ap-
pliances which will do
anything; after it has
cooked your dinnerdown
stairs, you can take it
upstairs, curl your hair
with it, and after you
have come home from
your evening-out, you
can warm the,bed with
it.

COM BINATIONS of appliances are not
always good, but electricity lends it-
self to almost anything, and we illustrate a
combination of varied heating apparatus,
which is quite interesting.

It is a metal case, containing within it a
heating coil of resistance wire. Folding legs
show that it can be supported aboveatable.
Different amounts of heat can be given by a
regulating switch. Resting on its four legs
with full heat turned on, it is an electric stove.
‘1t will boil water and make toast. In one
end is an aperture in which a curling iron
can be inserted, which perhaps is bringing
the kitchen and boudoir into rather close
relationship.

Anather useful function is to do the work
of a heating pad.

The apparatus is very light, weighing but
half a pound, and is entirely metallic. The
adjustable supports and convenient shape,
and the fact that there are three degrees of
heat which can be given it, make it applicable
for the last described purpose.

It seems quite likely that its possessor will
find some other yet undiscovered purpose
which it can be made to fullfill.

It seems to us that the question may arise
as to whether anybody would want to use
the same thing for such varied functions.

It is an interesting example of electric,
multum in parvo, for it embodies within
its small compass 8o many capabilities Such
appliance as these demonstrate the advantage
OF numerous connecting plugs in houses, so
that the miniature cooking stove and general

203

=

An appliance forusein
a kitchen. The desire of
the electric housekeeper
of the day seems to be to
possess something to
stir up her mixtures.

The old system of
beating eggs with a
couple of forks wun-

til the arm was weary,
the mashing of potatoes
till no lump whatever
remains, all these things
the up-to-date house-
keeper does by electric-
ity.

The cut shows an in-
teresting electric me-
chanism carrying out
the kitchen operations.
One of the character-
istics the cut shows is
that there are two sep-
arate rotating spindles,
so that the rear spindle
can be used for heavy
and the other one for
light work.

foospocacooand

tables, and after successfully completing all
the various operations involved in preparing

Electrical Articles in
April

Science and Invention

Pilot-less Plane Crosses English Channel—
How clever mercury switch controis air-
plane better than human pilot.

Why Not Double-deck Subways? By H. Gerns-
back. Member, American Physical Society.

Airship Roma Falls and Burns Up.

Electro-Magnetic and Radio Automatic Train
Stops. By C. S. Corrigan, C. E.

A Clever Scientific Fiction Story by that master
Writer Clement Fezandie—The Super
Nose. It magnifies Smell with an Audion
Amplifier,

Stones '?hat Talk—A Brand New Electrical
Phenomena of Attraction and Repulsion
Without the Use of Electro-Magnets.

With Illustrations and Diagrams. By Dr.
Alfred Gradenwitz.
Electric Coating of Metals. By Robert G.

Skerrett.
$50.00 Motor Hint Prize Contest—all Electrical
Practical Telephonics—A complete Article
with Diagrams on Loud-speaking Tele-
phones and Battery Telephones for House
and Garage Use.

utility applianee can be put to work anywhere

There would even be a temptation to use
it as a foot-warmer in limousines. Our
ancestors used hot Dbricks and hot water
bottles in their sleighs., but if the electric
system of the automobile will stand the amp-
erage another use would be suggested. It
always secms as if the electric plant on an
autotnobile could be made to do many things,
it never is called upon to do.

the ingredients for a good meal, will buff
the silverware into a highly polished state.

Electric Window Radiator

An electric radiator
which lies along the
base of a window main-
taining an ascending
current of air, so that
no frost will be deposited
on the glass in the cold-
est weather.

It is particularily
adapted for store win-
dows to secure a view for
the public.

T HE frost-flowers deposited on window

= glass have excited much admiration,
but are not very desirable from the practical
standpoint, as they obscure the window and
cut off the view through it.

Store windows are designed to display the
goods within them, and when they become
coated with frost, their functions are dimin-
ished or annihilated..

In Sweden, where the cold is quite intense,
double windows are often used with a drying
agent, such as calcium chloride, between
the two glasses; this chemical by removing
moisture from the air keeps the windows clear.

But electricity comes to the aid of the
window dresser and a special electric radiator
is manufactured to obviate the frosting of
windows. This radiator includes a heating
coil contained in a perforated case, which is
placed at the base of the window along the
sill and inside it. The effect of this is that
there is a constantly ascending current of
warm air, which by warming the glass, pre-
vents it from condensing frost from the humid-
ity of the air. Theformation of frost on wind-
ows is due to the coldness of the glass, which
chills the air so that the water vapor present
is deposited, because cold air is saturated
with a smaller percentage of water than is
warm air. As glass is a very poor conductor
of heat, its inner surface can be readily kept
warm by such a current of air as will be pro-
duced by this heater. A very efficient way
to utilize this heater would be to use double
sashes or glasses, separated just far enough
to let the heater operate between them.
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Telephone Instruction Board

NDER the auspices of Miss Edna

l ’ Carter, Associate Professor of Phys-
ics at Vassar College, Poughkeepsie,

N. Y., a model telephone switch-board has
been installed for the instruction of the
students in telephone engineering and prac-
tice. The board is shown in our illustration.
The backboard is finished in mahogany
and is divided into panels by half-round
moulding. The upper left panel, represent-
ing a subscriber’s station, 1s equipped with
a wall set and the upper right panel, represent.
ing station N‘o. 2, is equipped with a desk set _

A model telephone switchboard recently in-
stalled in Vassar College for use in teaching the
students how to do telephone work, which has be-
come a great women’s industry,

The large central panel represents the operat-
ing room and has a cross section of a stand-
ar% No. 1 C. B. switchboard which contains
two multiple jacks, two answering jacks with
lamps, one pilot lamp and a complete cord
circuit with supervisory lamps, ringing and
listening keys, complete in detail. An op-
erator’s telephone set is also provided. In
the “rear’’ of the switchboard, in the same

Electric Pressure Cooker

ANY years ago much interest was

M excited by what was called the ‘ Pap-
in Digester”. Thiswas a predecessor

of the high pressure steam boiler. Papin,
who was an enthusiast on the idea of high
temperature cooking, put his meat into ves-
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relative locations as in a real board, are the
supervisory relays, resistances, pilot relays
and operator’s telephone circuit apparatus.
The lower left panel represents the terminal
room and contains the line and cut-off relays
repeating coil, main distributing frame an
intermediate distributing frame. The pro-
tector side of the main frame is represented
by a terminal strip. ‘‘Battery and ringing
fuse panel” is also provided. ~This arrange-
ment provides all the functions of a standard
Common Battery system. All of the wiring
is run straight to facilitate tracing the various
circuits and a color scheme is used which
makes it easy to identify the circuit being

traced.
T 00000 OO0 800

HE illustration shows an automatic
policeman; an electrically controlled
signal is arranged to direct traffic by

intervals determined by a clock. There are
those who think that an automatic police-
man in many cases will be better than the
real article, but it is said that this signal
really has operated excellently in Los Angeles,
in Pasadena, California, and elsewhere in
that State.

A spherical glass globe with four rings of
red and green at the four sides, and the words
“Stop” and “Go’’ in corresponding colors
inside the rings, is fastened to the shaft of an
oscillating armature turning 90 degrees first
one way and then the other, but not rotating.
A light inside the globe illuminates the colors
at night only.

A small box beneath the signal oscillator
contains an ordinary clock-controlled timer
for various intervals, either even or uneven,
according to traffic conditions. Switches
are provided for inserting each interval-
contact in circuit, such as 10, 15, 20, 30 sec-
onds. When the current is off, a spring pulls

sels, which we would now call autoclaves,
along with water. Heat was applied until
the pressure rose far above the boiling point
of water.
The illustration shows a return to good
old methods, where electricity is made to
operate the old high pressure digester

orcooker. There is hittle to describe;
1t is a small, very strong case, with
an electric resistance coil inside. In
the operation of this appliance, the food
is put into the receptacle, a little
water may be added if steam cooking
is desired, the top is sealed and the
current turned on. Steam can be pro-
duced in four minutes, but to get up
steam to the pressure of 20 pounds
per square inch requires thirteen
minutes. Ten minutes at the pressure
of twenty pounds to the square inch
will cook potatoes and carrots.

The apparatusis fitted with a pressure

The electric version of the famous Papin’s
Digester, which will interest the progressive
housekeeper. It is of great use in the prepara-
tion of soup and other foods.

An electric hot plate, which is so constructed
that when disconnected from the circuit it can
be used on a regular gas range; the resistance coil
is practically fire proof.

Automatic Traffic Guard

By A. Zarky

the oscillator to a neutral position, thus al-
lowing traffic discretional right of way.

This may be termed an automatic policeman.
It directs the traffic how to go and it only stops
short when the question of arresting the violator
comes up, which it cannot do.

For trolley cars such as Mail or Depot,
there are circuit-breakers on the trolley wire
which come in contact with the trolley wheel,
and which automatically reverse the signal
from a Stop to a Go, until the privileged car
has crossed, and the trolley wheel again
comes in contact with a circuit-breaker.

Electric Hot Plate

gauge and has an accurately fitting cover to
retain the pressure, so that one knows ex-
actly what is doing. It is small enough tobe
portable, and is provided with a handle, so
that it can be carried about as needed.
The heating element consists of ribbon con-
ductors, between which are layers of mica.
The cover is made of aluminum, and no
gasket is used. For holding the cover down,
bolts with wing nuts are employed. The
joint between cover and vessel is a ground
Joint, and of course it is essential to have it
absolutely tight, so occasional regrinding is
advisable. This can be done very easily by
using as an abrasive, ground pumice stone
mixed with olive oil. This is put between
the surfaces and the cover is turned back and
forth a few times, lifted, dropped down in
place again, and turned again back and forth;
this process is repeated over and over again
until a secure seal is obtained.
00000 R

IN our last issue, the prize winner in the
Household Wrinkles contest was a
home-made hot plate, a most useful appli-
ance for the housekeeper in the electrically
wired house.

Electric hot plates, however, are made by
manufacturers, and the one we illustrate is a
good example of advanced practice.

The peculiar design of the grate, underlaid
by a long resistance coil whose convolutions
are such as to follow those of the grate, is a
characteristic feature.

If the hot plate is not to be used electrically,
the legs can be removed and it can be placed
on a gas stove 8o as to derive its heat from
the gas flame. The legs are readily remov-
able and are easily replaced when the plate
is to be heated by current. The apparatus
consumes 660 watts on 110 volts potential.
When packed and ready for shipment it
weighs only 5 pounds.
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Antique Electric Motors

HERE is little doubt that the

great imperfection of the early

batteries operated greatly to the

disadvantage of those investiga-

tors who were trying to develop
electric motors.

In our last issue, in which was described
the famous motor of Thomas Davenport.
the first clectric motor patented in the United
States, reproductions of the drawings of his
American patents were given. A most in-
teresting thing in connection with the Daven-
port motor is that for the English patent

By T. O’Conor Sloane, Ph. D.

It is surprising to think that so crude’and
simple an affair should have been worthy of
illustration and description in the leading
scientific journal of America. These old
investigators had trouble, however, with their
mercury contacts, Their mercurf' got dirty
or oxidized and did not work well, and com-
plaints on this trouble are on record. Daven-
port seems to have been far-sighted enough
to get away from this trouble.

About the time Davenport was doing
his work, a European electrican, Jacobi, was
working on the same problem, and devefoped

FIG.4

FIGY QR

e

——t——— S — By —— =

N
L B

o=

The drawings of the Englich patert cf theCaverpeit mcterare 1epic-
duced in this illustration, and they are supposed to represent tke mecter

exactly as it was constructed.

mare careful drawings were used, which were
made to scale from the original working
maodel. The construction, as our readers know
is very simple, and it is interesting to see how
tha old-time eleetrieians treated the battery
as a part of the device. The pity of it is that
eleetrieians were so slow in discovering that
the generator and motor were interehangeable
The ignis fatuus which they pursued was
always the battery-driven motor;—it never
oe2urring to them that the true function of
electrieity in mechanics was the transmission
of power.

The drawings of the English patent show
quite an elegant construction, which eert-
ainly does credit to the inventor. His rail-
road is gone; it was put on board a ship to
go to one of the Paris expositions and was
lost at sea, but a photograph of it was taken
and one of the illustrations show a reproduc-
ticn from that photograph of the railroad.
It ran, as will be seen, on a eircular track.
Tkhis railroad dates back to 1836-37.

From an old number of the American
Journal of Science and Arts of the year 1835,
a magazine often known as Silliman’s Jour-
nal, we reproduce a curious old motor which
shows how little was needed in those days to
excite scientific interest. A wire eross mount-
ed on a transverse journal with armatures at
tha ends of its arms, was kept whirling
around by commutated current in the electro-
magnet. The commutation of current was
effected by little stars mounted at each end
of the axle. A favorite method of effecting
electric contact in those days was to use
mercury cups. Owing to its high surface
tension, mercury in a cup can be brought
ug so as to stand above the level of the edge
of the cup. Under the little stars there were
two mercury cups, one for each; and in
these the stars dipped their points, and so
commutated the current asto produce changes
in its direction and to keep the cross whir-
lirg around.

quitefan advanced multi-polar motor, an il-
lustration of which is given here. This is
supposed to date back to 1834. Professor
Jacobi was the discoverer of the art of elcctro-
plating. The Emperor Nicholas of Russia
was greatly interested in Professor Jacobi’s
motor and contributed $12,000 to the work
of developing it for the purpose of propelling
a hoat. The motor used in the boat was
somewhat more highly developed than the
one of 1834, and this one dates to 1838.
Alternate attraction and repulsion of the
stator and rotor poles took place as the
current was eommutated. The motor was
put in a boat and tried out on the River
Neva in 1838, The experiments are con-
sidered historieal. The boat was 28 feet iong,
7 feet wide, and drew 2 feet 9 inches. It
carried 14 passengers. Power was supplied
by 320 Daniell eells.  In 1839 the experiment
was repeated, and this time 138 Grove cells

A primitive motor, dating back to the year
1835. It shows how the old inventors stuck to
the use of mercury cups for their connections.

205

were used. The Grove cells, with platinum
negative plates, must have felt at home in
Russia,which is the country from which most
of that metal comes, as 1t is found in the
Ural mountains.

About this time a Scotchman named
Robert Davidson was using a motor to
drive a lathe. He also had a small locomotive
on which he used his electric motor. It is
a great pity that no good representation of it
is available. The battery was arranged in
two sets, corresponding to the electro-mag-
nets; of these there were eight, four on each
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(Top)- -The Davenport railroad as exhibited in
Boston and elsewhere. It took its current from
the center of the circle, evidently using mercury
cups for connections. .

(Below)--A miniature railroad of the middle
of the last century, which excited considerable
attention in its day.

side of the eentral axis of the car, and each
set had its own battery. On the end of the
longitudinal axis driven by the clectro-mag-
nets, were commutators of ivory and metal.

The ear was no plaything; it was 16 feet
long, 6 feet wide, and including the batteries
weighed 5 tons. The battery contained iron
and amalgamated zine plates measuring 12 X
115 inches. It attained a speed of 4 miles an
1our.

In 1847 Professor Moses G. Farmer eon-
structed and exhibited an eleetro-magnetic-
motor which earried two passengers on a
track of 18 inches gauge. It was driven by
48 pint cells of Grove battery.

Professor Page also experimented with the
clectrie railroad, and is said to have achieved
a speed of 19 miles an hour. It was on
Tuesday, April 29th, 1851, that his trixl is
recorded. The locomotive was of 15 horse-
power, with 100 cells of Grove nitric aeid
battery, with platinum plates 11 inehes
square. He started off on the tracks of the
Washington & Baltimore Railroad. For some
reason his engine started off very slowly,
but the speed soon increased and the first
5-1/4 miles, taking him to Bladensburg,
was covered in 39 minutes. It was just be-
fore he reached Bladensburg that he gotupto
the highest speed of 19 miles an hour. After
running at this rate for one milc one of the
cells cracked open, and later two of them suc-
cumbed.

In 1851, the same year, Thomas Hall of
Boston, who was then engaged by Daniel
Davis, the electrical instrument maker, made
a little clectric engine, attached a car to it, and
exhibited it at the Charitable Mechanics’
Fair in Boston. It ran upon a 40 foot track
of 5inehes gauge; asit reached the end a pole
changer came into action, reversing the dir-
ection of rotation, and sending the whole
little train back to its starting point, to re-
peat its journey, and this over and over
again, as long as the eurrent lasted. The
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while man-made lightning worked

destruction.

An indoor thunder storm was pro-
duced and controlled by man. Lightning with-
out thunder clouds, but lightning neverthe-
less, flashed forth for an inconceivably
short instant of time, caused damage, and
vanished.

It splintered a large block of wood, scatter-~
ing the pieces twenty-five feet in all directions.
It struck the limb of a tree and shattered it
completely. Some of the fragments were
hurled half way across the room.

This laboratory lightning did everything
that Nature’s lightning does, behaved the
same way, had the same characteristics—
on a smaller scale, of course. But Nature
had no hand init. She was literally “on the
outside looking in.”

A student of lightning, Dr. Charles P.
Steinmetz, chief consulting engineer of the
General Electric Company, and his labor-
atory co-workers, J. L. R. Hayden and N.
A. Lougee, have recently completed two years
of experiments by producing the artificial
lightning just described. In their laboratory
at Schenectady, N. Y., they have constructed
an actual lightning generator, with which
they are testing lightning arresters in a more
satisfactory manner than has ever before
been possible. These tests are already show-
ing how lightning arresters can be made more
efficient.

Ever since lightning damaged his summer
camp, on the Mohawk River, two vearsago,
Dr. Steinmetz has given considerable thought
to means of reproducing the effects of the
lighting flash, its characteristics, and its an-
tics. He has formulated an exceedingly clear
explanation of how a lightning discharge or-
iginates. He has estimated the value of the
energy contained in a lightning flash, on the
practical basis of its use to man if it could be
set to work. Hehasshown that because of its
short duration, its explosive force, it could
not do much work for mankind in the frac-
tion of a second that it lasts and that it
therefore represents probably not much more
than a few cents of usable energy.

Thebolt thatstruck hiscamp gave Dr. Stein-
metz and his assistants an excellent opportun-
ity to study theeffects of lightning. Arriving
at the camp within 24 hoursafter thestorm, he
secured accurate records and photographs
of the damage, this data proving of much
value in laboratory work preceding the build-
ing of the lightning generator.

He found that the lightning had struck a
tree overhanging the camp, tearing off some
of the bark. It then jumped to the
camp, where it divided. One division of
the discharge passed to the ground through
a post, from which large splinters were torn.

NATURE looked idly on recently,

Left
fro-
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A la:ge mctor, a'socf Jacobi’s construction,
which drcve a boat on the Neva River, in Russia,
l;eiore the days of the Soviets, in 1838.

Anelectric generator of 1834; Jtisreproduced
Sturgecns’ Annals, the famous publication
of the beginning of the iast century.

Artificial Lightning.

The other division shattered a window,
then entered the camp’s local lighting eircuit
and produeed an oscillation, some of the lamps
in the circuit being destroved, while others
which were located between these were un-
damaged. The lightning then followed
several paths, shattering or splintering several
supporting posts, a screen door, a bed and
anirror. The glass was shattered into many
pieces, and the fragments were thrown a-
cross the room.

A careful study of what this holt of light-
ning had done was in itself iluminating to the
men of science. Now, however, Dr. Stein-
metz and his assistants, Mr. Hayden and
Mr. Lougee, have duplicated in miniature the
energv and behavior of lightning.

Differing only in magnitude, their light-
ning is just like Nature’s article. Their
lightning, like Nature’s, can also splinter
objects and throw the fragments across a
room.

Their lightning generator does ingeniously
just what the thunder cloud in the sky does
duringanelectrical storm. Itslowly generates
electrical energy, storing it up gradually,

interesting feature about it is that the cur-
rent was conveyed to the engine through
the rails. Two Grove cells supplied the
electric power.

Daniel Davis, mentioned above, published
a book descriptive of apparatus made by
him, and shows in it a great number of very
interesting and curious examples of the work
of that day. He was an instrument maker
by profession, and his ‘““Manual of Mag-
netism’’ as he terms the book, is now con-
sidered a great curiosity.

The book is a unique presentation of the
work of electricians in thelast century. The
copyright date is 1847. It is quite liberally
illustrated with wood cuts and they present a
most curious assortment of long stroke recip-
rocating electric motors and other apparatus.

It is interesting to observe that the early
constructors adopted the reciprocating or so-
lenoid typs of motors, which now are de-
finitely abandoned in favor of the rotor con-
struction. The old inventors always had the
steam engine in mind.

until an overcharged condition is reached.
Then, in a flash, the stored energy is discharg-
ed, and anything that is in its path is “struck
by lightning. ”

In the artifical lightning stroke, a voltage
of 120,000 volts was chosen as most con-
venient. The voltage of the lightning flash
of a thunder storm has bheen estimated by
Dr. Steinmetz at fifty million volts.

The artificial lightning represents, while
it lasts, more than a million horsepower.
The estimated horsepower of a natural light-
ning flash is given as 500 million horsepower.
The million horsepower of the man-made light
ning, like the 500 million horse-power in
Nature’s lightning, would not be very useful
for practical purposes, because it lasts such
a brief instant. It lasts about a hundred
thousandth of a second.

It is true, the natural lightning flash has
about 500 times as much horsepower. The
difference in energy therefore appears colos-
sal. But the difference in the nature of its
action and effects is practically zero. Only,

while Nature's lightning shatters and tears

The famous stroke of artificial lightning produced in the Schenectady
Laboratory under the auspices of Dr. Steinmetz; the power of the stroke was
enormous, its energy owing to its infinitesimal duration, was but slight.
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the whole of a large tree, the man-made
lightning does the same with a piece of a
smaller tree.

There is the same flash and noise, only the
flash is larger when Nature’s lightning en-
velops an entire tree than when the labora-
tory lightning tears only a piece of a tree, and
the noise is louder, though it is deafening
enough in the laboratory lightning.

And yet, according to the laboratory spec-
ialists, it is theoretically possible to construct
an apparatus which would reproduce Nature’s
lightning in all its magnitude, It would not
be practical to do this, for it would mean
apparatus of stupendous size and complex-
ity; and it would not be desirable, as it
would not be safe to approach near enough to
wateh it. But the same applied principle
would operate as in the case of the lightning
generator now in successful use.

This generator consists essentially of a
high voltage condenser of large capacity in
the form of 200 large glass plates. These are
arranged in groups of fifty and in two banks
orrows. The rectified direct current is stored
up in these condensers, which are connected
up s0 as to be capable of holding 120,000 volts.

One end of the double row of condensers
corresponds to the thunder cloud in the sky, in
which an electric charge is gradually stored
up and increased by the conglomeration of
the rain drops, as Dr. Steinmetz has shown.
The other end of the condenser plates cor-
responds to the carth.

When the tension of the stored-up electric
energy becomes greater than the lightning
generator will hold—and the tension which
it will hold is 120,000 volts—or, in the case
of natural lightning, becomes greater than
the thundercloud will hold, whatever that
amount of tension may be, the discharge takes
place. Thelightningflashisseen, the thunder
rolls—represented, in the case of the light-
ning generator, by aloud snapping sound, and
the bolt strikes.

It is to be noted that the voltage in the
artificial lightning flash is much smaller than
the voltage proguced in the now famous
million volt tests performed last September at
the Pittsfield, Mass., laboratories of the
General Electric Company. Much talk of
“grtificial lightning’’ was heard when those
tests were announced. Yet in reality the sole
approach to actual lightning accomplished
in those tests was that they contained a volt-
age estimated to be one-fiftieth of the voltage
of a lightning flash.

“Higher voltages than we use in this gen-
erator have been produced’”, said Dr. Stein-
metz,” and have been talked about as light-
ning.” But mere high voltage is not lightning
and has no similarity to lightning in its action
and effects.”

“The characteristic of lightning is high
voltage backed by very large power, lasting
for a very short time only, and so giving ex-
plosiveeffects.”

“In the high frequency experiments of
Prof. Thomson, Tesla and others, the voltage
was verv high, but with little power back
of it; and even in the recent experiments with
a million volts, at Pittsfield, the current was
a fraction of an ampere. Thus the explosive
effects characteristic of lightning were entire-
ly absent.”

“In our high lightning generator, we get a
discharge of ten thousand amperes, at over a
hundred thousand volts, that is, a power of
over amillion horsepower, lastingfora hundred
thousandth of a second. This gives us the
explosive, tearing and shattering cffects of
real lightning, so that, for instance, a piece of
a small tree, exposed to the discharge, is
mechanically torn to picces by the flash.
A picce of wire struck by it vanishesin dust.”

“The difference is similar to that between
a pound of dvnamite and a pint of gasoline;
the pint of gasoline contains more energy
and can do more work than the pound of
dynamite, but the pint of gasoline gives off

Monster | ransformer

HE house of Siemens & Halske, like
Brown-Boveri, of Switzerland, or
the General Electric or the Westing-

house Companies of this country, is a by-
word for all that is advanced and gigantic
in the electrical engineering field.

It is unquestionable that the first person

RS

A gigantic transformer. Its size is shown by
contrast with the man standing by its side. This
shows that our German competitors are_still act-
fve'in the_electrical field.

who ever constructed a transformer by using
a few turns of insulated wire for his primary,
and a smaller or larger number of turns
according to what he purposed to effect, for
his secondary, never had the least idea of the
great dimensions which would be ultimately
given to these silent workers.

For they are truly ““silent workers.”” They
are perfectly immobile, no part of them
moves, there is no wear or tear, no consump-
tion beyond a small percentage of inefficiency
——not even of lubricant—yet day in and day
out they absorb electric energy at one poten-
tial, and deliver it at another. If they de-
crease the potential, a greater current will
be delivered; if they increase it, a less cur-
rent will_be delivered. For the transformer

is rigidly subject to the old and still respect-
able law of the conservation of energy; and
except for waste, the product and potential
at the intake must be pretty nearly equal to
the product of the same factors delivered
from the secondary terminals.

The reason that there is no moving part
about a transformer is that it does nothing;
if an alternating current with a definite po-
tential difference passes through its primary,
the secondarv will obligingly deliver ap-
proximately the watts put into the primary,
5o that the watts in both will be almost the
same, except for a slight loss. But it absorbs
no energy, and develops none, except that
by heating the coils and cores, it may be said
to develop thermic energy. The less of this
it develops, the better work it is doing, for
this heating is what measures the waste. It
simply passes energy along the line.

It is such transformers as this, which
make the electric transfer of energy over
small conductors possible. Such trans-
formers in other words, can receive many
horse power of energy at high potential, and
can reduce the potential, so as to make it
come within the limits of economic use,
while on the transfer line running across the
country, a potential difference of thousands
of volfs per mile may be maintained. The
transformer cutting down this voltage, makes
the induced potential sink to what may be
termed economic limits. ’

i R
THE following is a description of a model
lighthouse.

In its lamp house it carries an electric
light which is fiashed on by clock-work in the
base. The constructor says that he happened
to possess an old, unused alarm clock, so he
made a wooden box for the base of this model,
of proper depth to contain the works of the
alarm clock, when lying on its back.

The box was covered, and a hole was cut
in the top, 2 inches in diameter, which gave
plenty of room to fish the electric wires
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its energy only slowly, at a moderate rate of

wer, while the pound of dynamite gives off
its energy explosively, all at once, at an enor-
mous rate of power, and thereby locally tears
and destroys.”

Valuable progress can now be made, it is
predicted, in protecting electrical trans-
mission lines and safeguarding buildings
from lightning, since man can now make his
own lightning and experiment with it at will.
This has already been done as stated, in
the testing of lightning arresters. Other
electrical products can also be tested for
their behavior during lightning. Later, it
is stated, a larger artificial lightning flash
will probably be produced.

The surprising advance of electrical science
which these things indicate was pointed out
by Dr. Steinmetz when he commented on
the generation of a million volts. He said:

“When Edison ran his first circuits for
electric lighting, in New York City, he used
220 volts. Today we are sending electric
power across the country at 220,000 volts.
Thus, in 40 vears since Edison’s first installa-
tion, we have increased the voltage in our
electric circuits a thousand-fold; we have
produced and played with over a million
volts, and the voltage of the thunder cloud
is only 50 times higher than what man has
produced. So, vou see, the step from the
highest voltage now used to that of lightnin
is less than was the step which the electrica!
industry has taken in the last 40 years.”

All of which would be rather fascinating
news to sagacious Ben Frankl'n, first man to
seek a speaking acquaintance with a flash
of lightning.

The experiment has beenfollowed in theline
of elemental change, By dissipating a tung-
sten wire through such a discharge, evi-
dences of the produetion of helium were ob-
tained in other investigations. The pro-
duction of gold from lead seems still in the
reniote future.

Model Lighthouse

through. The shaft of the lichthouse was
turned out of wood, 13 inches long, 2 inches

A miniature toy lighthouse, which with a
clock in its base, flashes periodically.

in diameter at the top, and 3 inches at the
bottom, and the maker cut in the doors and
windows to suit his ideas. A 1-inch hole was
drilled through the center of the shaft.

The shaft was then fastened to the cover
of the box, over the 2-inch hole. Putty was
used liberally to cover the woodwork of the
box, and was worked up around the base of
the shaft to give the proper hyperboloid con-
tour, which enables it to resist the action of

(Continued on page 234)
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QUARTER of a century ago, a

lamp was conceived of that par-

alleled the then supreme 3-6-watt

per candle carbon incandescent

lamp, but the light of which was
to radiate from a gas. in contra-distinction
to radia{ing from a heated solid.

Such a lamp in a eomplete form has not yet
been produced. but many new varieties of
gaseous conduction lamps have been evolved,
each one of which possesses one or more of the
dozen or s0 most ¢ssential features, but us-
ually in combination with some undesirable
feature that in some instances was new. For
example. high efficiency was obtained by
resorting to vacuum tubes, several hundreds

FIGS. 1 &2

Two forms of neon
Moore will be rememberd as the originator of
the cornice-tube system of lighting, and it is
interesting to read his paper on his new neon
lamps, of which two are shown in this illustration.

Jamps. D. McFarland

of fect long, such a lighting system or lamp
being far from equivalent to a simple incan-
descent lamp bulb. Other interesting lamps
of this character were objectionable in re-
quiring either high voltage or high frequency
or auxiliary apparatus, consisting of con-
densers, reactances, resistances, cleetrode
heating circuits, ete., for either starting or
normal operation. Other lamps had an ob-
f'ecti‘onal color, short life, poor efficiency or
ow intensily,

Figure 1 shows one of the many forms of
what may be ealled a plain corona or cold-
radiator lamp, 214 in. in diameter. It is
the first commereial electric lamp whose
radiating wires which eorrespond to the fila-
ment of an ordinary incandesecent lamp, are
“cold” (that is. they operate below red heat).
Even though it is a gaseous-conduetion lamp,
(that is, there is not a continuous metallic
circuit within the lamp) it operates on 110-
volt cireuits and has a power consumption as
low as 0.25 wait from the supply system.

The light consists of a velvety pinkish glow
or corona enveloping the paralleled wire
helices. These helices are 0.75 in. in diam-
eter and 1 in. long and are made of alum-
inum, iron or other metal.

A series resistance of several hundred ohms
is placed in the base. The bulb contains
about 30 mm pressure of neon gas.  With less
gas pressure and higher voltage, this lamp is
ideal for signalling purposes, because it is en-
tirely extinguished instantly, upon the opening
of its supply ecircuit; no time is required for
the radiators to coof, as proven by strobo-
scopie tests.

By D. McFarlan Moore

Its mechanical design is almost ideal as re-
gards cheap construction but its specific
consumption is high (about 15 watts per
spherical candle-power) and it is difficult to
obtain sufficient candle-power from a single
bulb for most uses. When this is attempted
by raising the voltage and lowering the value
of the series resistance, destructive arcing
diseharges are liable to occur and the helices
become red hot, This type of lamp lends
itself for operation on either alternating or
direct-current circuits; in the latter instance
its appearance is good, although only one
helix (the negative) glows.

If for the large helices there are substituted
small ones of refractory material, like tung-
sten, as indieated in Iig. 2, a dificrent, type
of lamp is evolved, which may be designated
as an intense corona—because some of its
light is due to radiations from hot solids. .\
power consumption of two or three watls
from the supply system will cause a hombard-
ment that results in an incandescence of
properly designed electrodes or radiators,
thus produeing light at a specifie consump-
tion far better (about 3.0 watts per spherieal
candle-power) than when the radiators re-
maincd cold.

Upaon elosing the controlling switeh of such
a lamp, which has a scries resistance of 624
olimx in its base, there first appears surround-
ing the clectrodes a close fitting electric glow
or corona discharge of light, having the char-
acteristic reddish color of neon, and the eur-
rent flowing is about 0.02 amperes with a
power consiinption of 5.5 watts, but the cur-
rent steadily increases so that in a few sec-
onds, it reaches stability, at 0.125 amp. (the
consumption being 26.2 watts) and the dim
reddish  corona evolves into a horizontal
eylinder of intense white light of about 7.1
spherical candles apparently about 34 in.
in_diameter and 14 in. long. That is, a
bright and comparatively efficient gaseous
conductor light has been produced on low
voltage circuits, without the use of any start-
ing auxiliary apparatus. This result has been
accomplished by so constructing the elec-
trodes that a greater current would flow.

In the specific instance of the lamp shown
in Fig. 2, the electrodes consist of twenty
turns of 0.0025 in. tungsten wire, wound on
a mandrel 0.050 in. in_diameter. The gap
between the cleetrodes is 1/16 in. The helix
form lends itself particularly well for using
all of the energy of the corona glow. Heated
helical and many other forms of radiators
have been tried.

When  higher amperes are desired proper
provision must be made for using several
eleetrodes  or increasing the diameter of
the electrode wire. Tig. 3 shows a lamp in
which the electrodes consist of twelve turns
of 0.010 in. tungsten wire on a 0.050 in.
mandrel. In this instance the bulb contains
65 mni. of neon gas. A series resistance of
303 ohms is used on a 220-volt 60-cycle cir-
cuit. Upon closing the switch, the red corona
glow appears over all of the electrodes at
0.06 amp., but quickly changes to a ball of
white light about 94 in. in diameter at 0.32
amp, The o tput was 10.5 spherical candles
and the power consumption was 85 watts,
of which 31 watts was used in the resistance.
Therefore, the 54 watts of the lamp at 128
volts on the lamp corresponded to 5.1 watts
per spherical candle.

When highly efficient reactance is used
to replace the cohmic resistance, the actual
power consumption is correspondingly tre-
duced. The evaporation of the tungsten
is regulated by the current density and the
gas pressure. Such lamps can be made in
sizes from very low to very high wattages.
When operated on direct current, only one
electrode becomes incandescent, but the self-
starting characteristics are the same.

FIG.3

A high powered neon lamp of approved con-
struction, also due to the same investigator's
work. The paper describing these lamps is of
considerable importance, and deserves careful
reading.

If the intense corona lamp, last above de-
scribed, has its series resistance changed from
303 ohms to 40.0 ohms, the sudden change
in phenomena is so marked that there is
created a different class of lamp which can be
designated as an “arc,” or as the first low-
voltage, self-starting, neon-tungsten-arc-in-
candescent lamp.

When the current is applied, the same
phenomena as before occur, first the faint
corona glow (cold electrodes) followed rapidly
by the intense corona (hot electrodes) at 0.32
amp., but the current continues to rise to
4.45 amp., and the heads of the helical elec-
trodes become much more highly heated
and their tails cool to redness, while at the
same time a very intense white arc appears
in the gap between the electrodes. The
voltage on the lamp terminals also falls from
128 volts to 42 volts. The output increases
from 10.5 to 178 spherical candles and the
specific consumption becomes 1.08 watts
per spherical candle.

It is seen that very efficient and simple arc-
incandescent lamps can be made for outputs
from very low candle-powers to very high
candle-powers.

The use of this simple progressive startin
method is applicable to a large number o
gaseous conductor devices, including rec-
tifiers of all kinds. Lamps based on this
principle can be used for many purposes, from
general illumination to projection lantern
service.

Abstract from Transactions of the Illuminat-
tng Engineering Soctely.
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English Electric Wind-Mill

HE term which we have applied to

this wind-mill does not mean that

it is a wind-mill driven by electricity,

but that it isawind-mill generating electricity.
W We have already had occasion to describe
such a wind-mill with its accompanying
plant, for use on farms and in isolated places,
which mill, made in this country, represents
American practice. Theone we now illustrate
comes from England, and it is very interest-
ing to see how the problem of utilizing wind-
power for generating eclectricity has been
attacke(l by our cousins across the water.
_The English engineer has introduced into
his appliance some very interesting features;
he bases his operation on high speed and

New Insulating Material

An interesting insulating material to take the
place of common porcelain; one which can be
worked by regular machine tools, such as lathes
and drills, and to which great accuracy of size can
be imparted. It also insulates in spite of mois-
ture.

FROI\I Europe has come a new material,
a tyvpe of porcelain, for insulating elec-
tric wires, taking the place of the every-day
porcelain tubes, bushings and the like. The
material is claimed to possess very remark-
able qualities. It is unglazed ; yet it can be
soaked in water without destroying its in-
sulating qualities or even impairing them to a
noticeable extent.
Being unglazed, this material can be put
in a lathe and turned, or it can be drilled and
otherwise treated as if it were metal. The

An interesting example of English practice in
the production of electric generators driven by
windmills. The unit is sub-divided in the ex-
ample illustrated; there are three divisions,
and for each of the three generators there are
two wind mills, one turning the field and the
other the armature in opposite directions, so that
each generator has two rotors.

subdivides his mill into three separate and
distinet units, or it might even be said into
six. The idea is that during the last few
vears the power consumption of electricity
in small installations in England. in homes
and farms. has decreased. Daylight saving
and what we ecall the Mazda lamp, the so-
called ““half-watt lamp” of England, and
the economy which is now felt to be a nee-
essitv there, have reduced the consumption
in the cases spoken of.

great feature here is that special threads can
be cut upon it, and that it can be turned down
to exact sizes where requirements for such
accuracy exist.

Recent tests of clectric porcelain have
shown that at 8000 volts per millimeter thick-
ness of regular electric poreelain, a discharge
will take place through the material. Thisfig-
ure comes from a report of the National
Advisory Comnmittee for Aeronautics. From
snother source, the stateinent comes that a
14 inch thickness of the best porcelain will
stand 60,000 to 90,000 volts before permitting
a spark to pass. These figures from two
different. authorities are fairly ciose. The
material we deseribe, it is said, has shown
a puncture resistance measured by 60,000
voltg, for the thickness of one-tenth of an
inch, whether wet or dry.

Mechanically speaking, the material is
very strong, and our illustration shows some
nice examples of its manufacture. It re-
sembles ordinary porcelain. Insulators are
being made now within a dimensional ac-
curacy of 1/250-inch. The advantage of this
is that the material can be used with metal
fittings, where close dimensions are essential.

1118 machine might be called a floor
T cleaner, were it not for the fact that
it does a great deal more than merely
clean. The present hygienic system of hav-
ing perfect floors for our houses, with rugs
distributed about which can be taken up
and cleaned so readily, exacts attention in
order to keep the wood beneath the rugs
and bordering them, in good condition.
The machine which we illustrate is con-
nected by a flexible cord to a convenient
plug; and is guided about the floor by the
operative, giving the wood or other surface
all the different kinds of treatment required
by modern standards of housekeeping. The
weight of the machine when not in operation
can be carried by a pair of rubber tired
rollers directly back of it. IExtending from
the machine, a handle runs back, by which
it is moved about or guided. Pushing down
a pedal lifts the machine from the floor, so
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The system comprises & number of dyne
amos or generators with two direct coupled
windmills for each. There is no gearing, the
drive being absolutely direct. Lt is here that
a peculiar feature comes in, which doubles
the net speed of rotation. The mill wheels
revolvein opposite directions; oneis attached
to a revolving field and the other to a re-
volving armature, so that one element of
the dynamo turns clockwise, and the other
anti-clockwise. The effect of this, of course,
is to double the speed. The three mills are
mounted as shown, on a three fold frame, and
the direction vanekeepsthem pointed towards
the wind. Fey

Each generator is rated at 100 watts; the
encrgy generated is devoted to charging a stor-
age battery, and this charging begins as soon
as the wind attains a veloeity of 15 miles an
hour. As the wind increases, output and
speed of rotation also increase. Collecting
rings are mounted on the shaft so that the
the orientation does not affect transmission
of the power. One of the generators is spec-
ially arranged to operate as a eontrol inech-
anism; this it does automatically. A sleeve
is mounted upon the control generator’s
shaft, free to move back and forth, so as to
connect the generators to the battery when
the speed is sufficicut, and to cut the battery
off when the speed falls too low. If it were
notfor thisfeature, the batterv might exhaust
itself through the {generators, converting
them into motors.

_The apparatus is quite small and light,
single generators with wings and attachments
weighing less than fifty pounds. A set of
three gencrators with iaccessories runs up to
223 pounds.

Electric Floor Cleaner

A machine for cleaning floors, waxing them,
and even scrubbing them. ' Brushes are change

for the different requirements, and the brush
itself acts to propel the machine.

that the machine rests upon the wheels, and
it can be pushed about without touching the
wood.

In operation, the wheels are raised from
the floor and the machine rests directly on
the rotating brush, and the rotary motion
of this brush acts to pull the machine about,
so that the operator has nothing to do but to
guide it.

This new appliance is said to scrub all
classes of floor, wood, marble, tile and lino-
leum; there is supplied a special polishing
brush attachment with which a floor can be
highly polished; when this is to be done, the

(Continued on page 237)
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Seeing Your Plug Spark

THIS very ingenious apparatus will com-

mend itself to many automobile owners
who carefully watch the action of their cars,
while for garage work, where such is done
intelligently, it would seem to be a most
valuable appliance.

~—

Thi.s is a very ingenious appliance by which
terminals of an automobile spark plug can be
watched and the explosicn of the mixture can be
seen.

A tubular receptacle for a spark plug is
carried on the end of a short piece of pipe; the
other end of the pipe is threaded to fit the
spark plug hole. Going back now to the
transverse pipe, which in the illustration is
seen to be set at an angle of 45 degrees, its
lower end is threaded for the reception of
the regular spark plug. The upper end is
closed by a thick piece of plate glass. When
it is put in position and the engine started,
the cylinder to which it is attached explodes
regularly when its turn comes, and the ob-

N

i
I

server can watch the plate glass and observe
the nature of the explosion by the light given
in the combustion of the mixture. There is
no question here of an imperfect view such as
has been given by glass spark plugs. These
have been used for this purpose, but were
not very satisfactory. Here there is a clear
piece of plate glass and nothing else inter-
vening between the explosion and the ob-
server.

It sometimes happens that owing to 'bad
rings or a scored cylinder, or one which is
worn out of true, oil finds its way past the
rings, oils up the plugs and interferes with
the firing. Anyv process of this sort if it
amounts to anything, will be revealed by the
deposit of oil upon the plate glass, as well as
}15} effect upon the explosion.

The feature, that the engine is running with
regularity and with the full number of plugs
during the test, gives it particular value,

-

AN automobile tire"pumpTcan be opera-

ted by a small electric motor or gasoline
engine by means of the simple arrangement
Shown in the drawing. All that is required
Is a pulley 12 inches x 4 inches x 36 inches,
and a short beit.

The pulley is attached near one end of the
wooden piece, so that it will turn freely. A
good way to make a bearing for this wheel
is to cut off a picce of gas pipe, that will just
fit inside the hub of the pulley, and will be
a little lenger than the hub. Next take a
holt long enough to go through the wood
and piece of pipe, with a washer on each side

Cold Weather Starting Appliance Magnetic Trouble Lamp

HE illustration 'shows a suggestion for

a quick starting appliance for an auto-
mobile engine. A small cylindrical tank is
connected to a very small hand pump, so that
gasoline can be pumped into it if desired.
Within it there is a heating coil; the tank is
air-tight.

To start the car, especially in cold weather,
vhe current is turned on to the heating coil
for a few minutes. If any gasoline is in the
tank it will be gasified. If the driver sus-
pects that the tank is empty, a stroke or two

7o Gasolirre

Supply

A simple and ingenious arrangement for prim-
ing an automobile engine with gasoline vapor;
this will insure its starting easily in the coldest
weather.

of the pump will introduce sufficient gasoline.
From the little tank a pipe with a check
valve runs and is manifolded to the c¢vlinders
of the engine. The pressure produced by
the gasifying of the gasoline forces it into
the cylinder, giving a rich mixture for a
quick start.

When using my trouble lamp around my
car I found it very hard to place the light
just where I wanted to use it. I tried hooks
and all kinds of attachments and they all
failed to give results. So I made a small
horse-shoe magnet from asoft pieceof ironand
wound it to take about 1 ampere of current,
and installed a lamp socket on the end of the
magnet. I then connected my extension
to the socket and magnet coil in multiple.
When the current was turned on, the lamp
lit, and the magnet was magnetized. It will
stick to almost any part of the car, and will
remain there until pulled off or until the
current is turned off.

Contributed by C. H. Trimble.

THIS Isimple alarm is made of a stand-

ard electric buzzer, setinside a tin can,
such as used for domestic goods, and a tin
funnel. A steel disc is cut to fit inside and
all is rivetted or soldered tight. On the
vibrator arm of the buzzer is rivetted a piece
of bhievcle spoke, attached to the end of
which is an iron ball, which when the buzzer
vibrates strikes against the steel diaphragm.
The potential should not exceed four
volts. A bandiron eclamp is run around
the can and connects by bolts (3/16 inch std.)
through holes already in the buzzer frame.

Tire Pump Operated by Motor

of the pulley. Then drill a 1 inch hole
through the handle of the pump, also in one
of the spokes of the wheel, near the circum-

A tire pump of the foot description, operated -
by an electric motor. A very effective way of
pumping up your tire.

ference, and fasten the handle to the spoke
in the way shown. The distance from the
center of the wheel to the hole in the spoke
where the pump-handle is bolted, must be
one half the stroke of the pump.

The foot of the pump is secured as clearly
shown in the illustration. The whole ap-
paratus is attached to the wall of the garage.
A long hose is fastened to the pump so that
all tires can be reached. A switch for start-
ing and stopping is placed in a convenient

place.
Contribated by Harold Jackson.

Home Made Auto Horn

The wires are connected with a convenient
switch, to a battery of 4 standard dry cells.
You must give the horn a good coat of best
air drying black enamel.

Contributed by O. P. Avery, Garfield, N.J.

Cut out side of tincan to:
accomodate standard buzzer.

To switch Tin funnel

Steel digphragm

Y XI" Flat iron |  soldered in tin
bracket. Offset can.

to fasten on

chassis. Tin strap

An automobile horn made up from every day
material, warranted to make a good noise, op-
erated by current from the battery or generator
of the car.
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Electric Light Batteries

places where small lamps of one to

HE following device is designed for
lighting bedrooms, staircases and
ower arc sufficient.

two candle

. The “Central” is composed of a
gravity or crowfoot battery of six (or seven)

]

:

Fig 1
~ Arrangement of gravity battery and storage

batt :ry for houselighting, showing an alternative
“arrangement of the connection.

cells and a storage battery of 4 volts. The
gravity cells are of very easy maintenance.
On the bottomn of a jar put a copper foil
(or lead foil) spiral, one or better two inches
high. Fill the jar with a solution of 10%
magnesium sulphate and hang on the upper
part of the liquid the zine plate (horizontally)
or better a zinc foil spiral. To the upper
spiral is fixed a wire passing through a glass
tube or insulated with gutta percha or India
rubber. Connect six of these cells in series
and short-circuit them. Then throw into
each some crystals of sulphate of copper (best,
through a large glass tube placed and kept
in the jar for this purpose). After some ten
hours the battery will be ready for use, and
is to be connected to the storage battery,
the positive poles of the battery to the posi-
tive pole of the accumulator, and so for the

By P. Medinger, Luxembourg.

negative poles. The gravity battery is now
charging the accumulator day and night dur-
ing all the year. All you have to do is to
put into each jar some crystals of blue stone
(copper sulphate) every few days. The
liquid on the bottom must always be blue.
If the blue liquid rises too high, something is
wrong in the battery circuit; look at the
binding posts. As the battery needs small
but constant attention, it must not be place

in an inaccessible dark corner.

As to the lamps to be employed, the 3.5
volt flashlight lamps are recommended for
their cheapness, efficiency and economy.
But as these lamps would be overvolted by
the 4 volts of the storage battery, a two ohm
resistance coil must be inserted into the line.
Inserted near the storage battery Fig. 1,
this resistance acts as a safeguard for the
storage battery in case of a short-circuit in
the line. But this disposition of the resistance
will have the unpleasing effect that the
brightness of the lamps will drop considerably
when a second or third lamp is lighted. The
average flash light lamp requires 0.25 am-
pere. If the resistance of your line includ-
ing that of the storage battery is 0.5 ohm,
that of the lamp bulb 13.5 ohms (as it is
really) and the resistance coil 2 ohms, you
will have for(onie )burning lamp: Intensity of

4 (volt =

S a0, .
FIE 52 25 amperes. Two
lamps burning in parallel have a resistance

current =

13.5
of —5— ohms or 6. 8 ohms and you will have

[a— %
0.5+6.8+2
for each lamp only 0.215 amperes instead of
the required 0.25 ampere. It is therefore
preferable to insert a 2 ohm resistance in
cach lamnp-cireuit. (Fig. 2).
In this case we have for two lamps burn-

= 0.43 amperes; this gives

i 4 N - ~- oee
I=-— =0
e 0.5+6.8+1 488 ampere or for each

0.244A. This arrangement has been in opera-
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tion in the author’s home for two years with-
out any interruption and has given entire
satisfaction. It has been designed to light
three bedrooms, and especially to permit
reading in bed. For this purpose the lamps
are connected to a long flexible wire running

t| 20hms

el
Wl

Another arrangement of the conaection¥for
carrying out this interesting system, for whic
we are indebted to our Luxemburg correspondent.
along the wall cornice or baseboard. For
reading in bed the lamps are simply placed
on the pillow and give a light which 1s rather
too bright. If the reader falls asleep and
forgets to extinguish the lamp, there is no
danger at all.

Here are some data of the plant.

My six gravity cells (jars 8 inches high and
5 inches in diameter) give a constant charg-
ing current of 0.065 amperes; it is for 24
hours; 1.56 ampere-hours or for cach night
6 one-lamp lighting hours, which is much
more than enough, so that the storage bat-
tery always has a good reserve in case of
insomnia or illness. The consumption of
zinc was about 5 pounds and that of copper
sulphate about 10 pounds a year. The
lamps had to be renewed on an average every
four months.

Telegraphic And Telephonic Transmission Of Pictures

bromide paper, and the cylinder rotates in
synchronism with the transmitting cylinder.
This latter cylinder is carried by a special
frame M, which opens as shown on the right.
A cylindrical tube I, has its outer end
closed by a silver plate, pierced by a hole of
diameter equal to the longitudinal digplace-
ment of the cylinder for one revolution.
With this arrangement, once the frame is in
place, the light goes through a circular aper-

Galvanometer
“Synchronizing @
Battery Cam X’ Lectro Nagne, J
o
O

Diagram of the transmitting end of the Belin

apparatus for transmitting pictures by telegraph
or telephone line,
ture of diameter adapted to cover in its hel-
ical path the entire surface of the sensitized
paper.
B The receiving cylinder moves longitudinal-
ly, corresponding to the longitudinal move-
ment of the transmitter at the transmitting
station. Each time the current passes, the
mirror of the galvanometer moves, and it
is only when the current passes that the light
falls upon the paper, but at all other times
the reflected spot of light is deflected and falls
upon a screen. This arrangement can be re-
versed, so that either a positive or a negative
can be received as desired. The trans-
mitting and receiving cylinders must turn in
perfect synchronism.

(Continued from page 198)

The receiving cylinder is made to turn very
slightly faster than the first, and at the com-
pletion of each revolution it stops, until the
transmitting cylinder has caught up to it.
A fork-shaped arm V, with shghtly flexible
blades, establishes the connections between
the telegraphic or telephonic lines and the
apparatus. These two plates oscillate be-
tween three contacts, acting as a delicate
current changer. The two first contacts are
connected to the main battery, the second
and third to a battery of polarity the reverse
of that of the synchronizing battery.

The shaft which moves the cylinder car-
ries the cam which makes the fork vibrate
with properfrequency.

At the receiving station, the shaft of the
cylinder carries an eccentric which at the end
of each turn elevates the projection on the
armature of the electro-magnet on the relay
circuit. A friction drive on the electric motor
permits it to continue its rotation, in spite of
the sudden check of the cylinder. When the
two cylinders begin to move again, the work-
ing current acts upon the oscillograph, and
then the receiving cylinder suddenly stops
when the eccentric on its shaft raises the pro-
jection on the armature. At this moment,
the cam of the fork being diametrically
opposite, the fork oscillates and substitutes
for the oscillograph polarized relay currents.
About 1/50th of a second after this, the vibrat-
ing fork at the transmitting station sends re-
verse current over the line. The relay closes
the local circuit of the electro-magnet,
which attracts its armature, and the motor
shaft begins a new rotation, and so on_until
the entire image is transmitted.

To transmit a photograph on the telegraph
line a proof of the original is taken on carbon
paper transferred by the regular process to the
copper cylinder, and after drying, an image

in low relief is obtained. The transmission
and reception goes on as has been already
described.

Suppose, now, that someone is taking a

icture with his kodak. He will take a proof
in bichromated gelatin, which before drying
he will place upon the cylinder of the Photo-
telegraph. Then he will go to the telephone
booth, or to any private line, and will put
his apparatus in communication with the
line. At the other end his correspondent
will connect his apparatus and receive the
photograph. The operation is conducted

The receiving plant of the Belin apparatus,
illustrated diagrammatically. The reflected
light acts upon a photographic film and re-
produces the picture.

without interfering with the use of the line
for telephoning.

In the Summer and Autumn of 1921, Mr.
Belin exchanged photographs and manuscript
messages between offices of the “New York
World” and the “Post Dispateh” of St.
Louis. He also sent by telephone or radio,
text and photographs from America to Eur-
ope. He has also adapted his epparatus for
use with alternating current.

It is fair to call this one of the most import-
ant of recent developments in the electric
transmission of intelligence, and onewhich
may profoundly influence newspaper work.
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Electricity From Fruit and Vegetables

By H. Winfield Secor

Associate Member, American Institute of Electrical Engineers.

thing,” wrote Shakespeare a long
time ago, and now we find that
there is electricitv in everything,

¢ ERMOXNS in stones, books in the
S running hrooks, and good in every-

o)
Protective” |
Malerial —Ned.

Sectional Plér

7

—Ned. Termindd

1. All about the electric relations of the favor-
ite [fruit termed the lemon, showing its posi-
tive and negative parts, electrically speaking.,

or almost everything, for we learn that when
a copper and a zinc rod are put into a lemon,
potential difference is produced, and an
electrical current may be caused to pass
through an external circuit, which may in-
clude a telephone receiver, a milliammeter or
a voltmeter. This current is produced due
to the fact that we have set up a battery
couple; copper—zinc—acid electrolyte, the
juice in the lemon being mostly composed
of water and a small amount of citric acid.
Such a battery is useful for emergency tests
where no other source of current is available,
and when employed in connection with a tele-
phone receiver or a sensitive low-reading
volt meter, or else with a millivoltmeter or
milliammeter, a very good testing set at once
becomes available.

We give below more detailed data as well
as an illustration of the lemon battery. Of
course we can connect as many lemon cells
in series or in parallel as desired; if a higher
voltage is desired, the copper electrode of

Zirlwc sirip

Copper-~[~
wires D)
soldered

P { }

Baftery of Zinc _Copper
lemon cells Siripsg, 104,
thick

2. How to make a battery out of a lemon, a
piece of zinc, and piece of copper. Several very
curious suggestions.

one cell is connected to the zinc electrode of
theTnext, and so on through the series. The
potential yielded by a lemon cell in favorable
cases, has reached .5 to .7 volt. The am-
perage is naturally small but quite sufficient
for testing circuits in connection with a suit-

able meter, as already mentioned, or else
with a telephone receiver.
Potatoes Yield Electricity

Even the swarthy complexioned potato
yields itself to the making of a freak battery.
The writer has tested a number of lemons as
batteries, and several other vegetables and
fruits including potatoes, onions, bananas,
grapes, etc.

Sometime ago, there appeared an article
in the daily press with a beautiful photo-
graph showing how a one volt lainp could be
lighted from a potato battery, made by
sticking a copper and zinc electrode into
either end of a liberal sized potato, and then
connecting two of these potato cells in series,
as the accompanying diagram, Fig. 2, shows.
Well, it may make some difference as to
where the potatoes were grown ; perhaps the

entleman who wrote the article referred to
and who lighted the lamp so nicely, obtained
some extra fine potato specimens grown in
particularly well fertilized soil in some salu-
brious clime, but the writer was not able to
light any lamnps at all, and in a test on several

Important Articles
in
April Radio News

The Operating Principles of a Radio Compass,
By Paul G. Watson

Audio Frequency Transmission,
By E. H. Hansen

Design of Radio Receiving Loop Antennae,
By R. R. Batcher

Resistance in High Frequency Work,
By Louis Frank

Money for the Amateur,
By R. Dalton

A5 to 10 Watt C. W. and Radiophone Trans-

mitter.
By Florian J. Fox
The New Radio Broadcasting Station-W G Y

Radiophone on Trains

The Crystal - - A Fascinating Story
By Bernard S. Greensfelder

dozen potatoes, was not able to obtain a cur-
rent greater than a few milliamperes, very
careful tests being made with sensitive
millivoltmeters and milliammeters.

For an ordinary emergency test and
when only a potato is available, two pins,
needles or nails, may be inserted into either
end, but a piece of copper and a piece of zinc
give the strongest current. A piece of car-
bon, such as that in a lead pencil, together
with a piece of zinc for the second electrode,
give a very good effect with less polarization
and less consequent falling off of the current.

A Voltaic pile constructed from copper
and zinc plates and a cup full of sliced potato,
is shown at Fig. 4. This acts like a series
battery and the more couples of copper and
zinc we have, the greater the voltage. As many
as five couples were tested in one battery in
this fashion, the current being two to three
milliamperes, or the same as that given by a
single potato cell, while the voltage was equiv-
alent to the number of cells in series multi-
plied by that of one cell. A single potato cell
of the type shown in Fig. 3, i.e., with a zinc
and copper plate or nail in either end, yielded
three to four millivolts, and with the Voltaic
pile arrangement, the potential was raised
to five times this value.

Onion Battery: Not Strong but Steady

Several tests were made on onions of dif-
ferent sizes and varieties and they yielded
a current of a few milliamperes, with a poten-
tial of a few millivolts. The writer did not
find anything particularly remarkable about
the onion in spite of its great strength,

odoriferously speaking, but Mr. Arthur E.
Baines, a specialist in electro-physiology,
in his very interesting book on the subject,
entitled, “Studies in 'Electro-Physiology—
Animal and Vegetable,” states that he has

s

\Copper Zimc! ‘Cogper

3. The potato battery, two couples in series,
so asto double the voltage, only you won’t get
much current.

found the onion to be the basis for one of the
most reliable cells for making a test, that
one could want. Anyone interested in this
subject of the electrical powers inherent in
fruits and vegetables, should read this very
interesting work by Mr. Baines. The ex-
periments carried out by the present writer,
and dwelt upon at length in this article, with
respect to the potato and the lemon, are
really of the nature of true battery experi-
ments. Mr. Baines’ work has heen carried
out with galvanometers and a pair of explor-
ing electrodes formed of two steel sewing
needles, in order to determine where the
positive and negative charges in the various
specimens lay. His theory, in general, con-
siders the electrical action (when tests are
made with the steel exploring needles con-
nected to a sensitive galvanometer for in-
herent electrical charges in an onion or other
specimen) as due to a natural or potential
one; and furthermore that it is not due to
polarization or other well-known effects, that
the voltage falls off or drops as the test con-
tinues, as with the lemon cell, but that this
is due to a temporary lowering or dissipation
of the natural charge in the lemon, the same
as when you discharge a Leyden jar. A
diagram showing the positive and negative
regions of an onion, as located by Mr. Baines,
is shown in Fig. 5. “This is an unusually
difficult vegetable to test, in that while the

4. A voltaic pile built up of copper and zinc
plates and slices of potato. This will give quite a
reasonable voltage.

bulb appears to form a complex cell, the in-
termediate contact spaces are so narrow and
the liability to diffusion so great, when the
onion is divided, that I am unable to speak
with certainty,” says Mr. Baines. “Botan-
ists, however, will readily solve the problem,
which, from an electrical standpoint, is to
differentiate the layers connected with the
root from those in alignment with the tubular
leaves. The former will be negative and the
latter positive.”
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Fig. 4 depicts the structure of the onion as
it is presented to the unaided eye and as
Mr. Baines determined it galvanometrically.
The negative system seems to extend from
the root to the outer second and third layers
of the bulb, between which and the central
positive system there exists a membranous
and probably protective lining. The con-
tacts afforded by the poles are well defined,
the absolute insulation is extraordinarily
high, and altogether the onion is a vegetable
cell of a very perfect description. Its elec-
tromotive force is, approximately, 0.086
volt; the current varying, of course, with
the size. Such a cell is mvaluable in the
testing-room for such work as taking the
constant of a sensitive galvanometer or
comparing deflections from living muscle or
tissue, instead of using for the purpose a
standard cell liable to polarization when em-
ployed without very high resistance in cir-
cuit. o

The author of this work on electrical
charges in fruits and vegetables discovered
some very remarkable effects; for instance,
how the charges frequently reversed their
polarity, in some cases, after the vegetable
cells had been subjected to a small electro-
motive force. Mr. Baines states several
times, after citing a number of tests to prove
his point, that it appears, from the weight
of the evidence, that the vegetable cells lose
their electrical activity during the test, be-
cause of the loss in electrical capacity, and
not because of the polarization of the elec-
trodes. Of all the vegetables, says this ex-
pert, the onion has the highest and best
absolute insulation, while among fruits, the
apple, the pear and the quince are in the
premier class. He short-circuited onion cells
through one-tenth ohm resistance for many
days at a time without finding in them any
evidence of polarization or discharge, and as
the voltage of them all is the same, the cur-
rent varying only in accordance with Ohm’s
Law, the onion therefore represents an ideal
standard cell of low electro-motive force for
delicate galvanometer measurements. The
apple and pear, offering as thev do, smaller
contacts and more liability to diffusion at the
points of contact, are not to be so generally
recommended, although with care they are
reliable. Mr. Baines has observed in regard

Handy Circuit Tester

No. 10 rubber
cov/ered wire

Socket
\

Tape fo hold wire
FiG.1

How to arrange an incandescent lamp for a
circuit tester. The use of rubber covered wire
held in place by tape, makes an exceedingly simple
and compact apparatus.

ONE day when a short in a flat-iron cord
blew the fuse, necessitating the removal
of both fuses to determine which one was
blown, the thought occurred to me how val-
uable would be some sort of a handy tester
for such emergencies. After studying the
problem for a while, I made the tester shown
m Figure 1.

It is very easily made from an old keyless
socket with two pieces of Number 10 rubber
covered wire connected to it. Bend the
wires down the sides, of the socket and tape
them securely to it. Put a ten-watt lam
in the socket and the tester is ready for bust-
ness.

To use the tester grasp it by the taped
part and place one of the wires on each side

" A view of an onion or garlic bulb, to illustrate
Mr. Secor’s very interesting investigations on
the potential of fruits, stems and vegetable prod-
ucts.

to plants, shrubs, and trees, however, that
during such time as they are resting, as in
the late autumn, winter, and early spring
months, both the electro-motive force and
current fall off, and this may be due to a de-
{icie;]ncy in the quantity or flow of the sap, or
»oth.

Details of the Lemon Battery

Further details are given below with re-
gard to the lemon battery cell. With two
electrodes, one zinc and one copper, each
234 by Y4 by 1/32 inch, an E. M. F. (voltage)
of 7/10 volt was obtained. The current was
a fraction of an ampere, but gave good strong
signals in a telephone receiver, sufficient for
any testing work. The zinc plate acts as the
positive electrode in the cell (—terminal)
and the copper as the negative electrode
(+ terminal). When the external circuit is
open no action ensues; when closed, citrate
of zinc is formed at the zinc (4) electrode
owing to the action of the citric acid. As
the electrolyte is weak (about 59 citric acid,
959, water), no very powerful battery action
takes place. Also the large amount of water,
Hz O, present, causes pronounced polariza-
tion, the hydrogen gas bubbles soon covering
the copper (—) electrode, preventing further
action if the cell is fairly well loaded. Unless
therefore,some highly-oxidized substance isad-
dedto the electrolvte to supply oxygen,
which combines with the hydrogen, formin
water, the citric acid will become weakene
by its action on the zinc, and the zinc will
be consumed in time. The copper electrode
is not attacked, except when some impurity
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exists in the electrolyte; citrate of copper was
formed in minute quantities in one of the
tests.

It is interesting to note that in a chemical
test on 8,000 healthy lemons, there was pro-
duced 600 liters of juice, which tested from
4.5 to 6%, citric acid (the balance mostly
water). For rough testing the lemon may
be cut in half as shown at A. Best results
were obtained by simply cutting two Y4-inch
holes at the top (see B), about 1-inch apart,
the zinc and copper electrodes (well scraped)
being inserted the full depth of the lemon
in these holes. To reduce the internal resis-
tance and to mitigate the loss due to the
cellular suspension of the electrolyte, the
two electrodes were placed about %—inch
apart with somwhat improved results.

If the potential falls considerably, due to
polarization, it was found that it can be
temporarily restored by moving the copper
plate up and down, or by removing it and
wiping off the hydrogen gas film.

A vinegar cell with zinc and copper elec-
trodes is often used for test work. Here the
zing is converted into acetate of zinc and the
copper (if attacked) into acetate of copper,
as the solution is dilute acetic acid (with
considerable water). A higher voltage and
less polarization can be had by substituting
a lead pencil for the copper. The softer the
lead, the smaller the polarization. The
amperage with pencil lead (due to the smaller
are:é), is somewhat smaller than if copper is
used.

Phone by Fence Wire

Barbed-wire fence telephones are being
installed in two communities in South Dakota
that have never had a telephone.

Corson County, eighty-seven miles long
and sparsely settled, had little telephone
service until the fence lines were pressed into
gervice. Today most of its farmers are
connected up.

Worn-out inner tubes have been utilized
for insulation. The cost for each farm home
for instruments and line averages about $20.

The community thus is able quickly
to get in touch with the county agent in
case of an outbreak of insect pests, such as
army worms or grasshoppers.

An Experiment in Synchronism

of the line, as shown in Figure 2 (full lines).
Test first on the load side and then on the
line side of the cutout. If there is juice on
the line side, test diagonally across, one wire
on the line side and onc on the load side and
vice versa. Sce Figure 2 (dotted lines).
When the lamp does not light, the fuse being
tested across is blown. The fuse being tested
in Figure 2 is marked “Good I'use”’.
Contributed by I'. T. Jones.

Load side-.

B,

Good fuse\

Testing out some fuses, with the lamp tester
described in the article. A good example of the
work of the household electrical engineer.

A bell magnet and its clapperused toillustrate
synchroniam by being made to operate at the
frequency of a commercial alternating current.

AN interesting experiment to show the
alternations of the alternaling current
may be performed by connecting an or-
dinary door bell, with the gong removed,
and a 40 or 50 watt lamp in scries with the
house current. At first a great deal of spark-
ing will be observed at the contact points
on the bell, but as the vibrations of the ham-
mer on the bell gradually assume the fre-
quency of the current, the sparking decreases
and finally ceases entirely. The coarse rat-
tling sound changes to a hum and the lamp
flickers. Lamps of several different wattages
may have to be tried and a slight tapping
may be needed to get the right frequency.
Contributed by Gilbert S. Lowry.
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Measuring High Altitude Air Currents

By Ph. Schereschewsky, Government Meteorologist

the speed and direction of the

wind at very high altitudes. Bal-

loons have been used for this.
They may be about 3 feet in diameter, and
their movements were followed by theodolite,
sighting angles being taken at regular inter-
vals.

This, of course, could not be done except
when the sky was clear. Even in good weath-
er, the balloon was liable to enter a cloud,
when of course, it would be lost to sight.
The high elevation of modern artillery
practice, and scientific investigations in peace
time, are what require this sounding of the
air, as it is called.

So anemometers and helical tachyometers
are sent up on captive balloons or kites;
sometimes good results are obtained by using
clouds of smoke produced by exploding shells
discharged by clockwork of time fuses at
great elevations. .

The latter methods have had extensive
application, but here we shall describe a more
general process of sound determination,
which was employed on the French front
regularly during the war, to the exclusion of
all other methogs when the sky was obscured.
The principle of this method is as follows:

A balloon is sent up carrying a number of
explosive shells. These shells explode at
regular intervals, thus giving the trajectory
of the balloon. Registering microphones are
placed upon the ground and indicate the in-
stant when the noise of each explosion reaches
them. Knowing these periods and the posi-
tion of the microphones, by descriptive
geometry or trigonometry the position of the
balloon at each explosion is determined. The
trajectory of the balloon is then found by
points, exactly as in the ordinary method,

ODERN developments, especially
M in war, make it necessary to obtain

Recording _»
oscilloaraph

Diagram of the electrial connections of micro-

phone and osclllograph for determining the pos-

itions of the bailoon high in the air even though
it is hidden by cloud or fog.

with theodolite. It might be said that optical
vision has been replaced by sound vision.

In certain respects this method is more
accurate than that of following by a single
theodolite, because the geometric construc-
tion gives all co-ordinates of the point of
explosion in space, especially the height, and
makes no use of any hypothetical speed of
ascension of the balloon. It would other-
wise be entirely out of the question to at-
tribute to the balloon a constant speed of
ascension, for this may be retarded by the
deposition of moisture on the balloon in its
passage through the cloud regions, and then
may be increased again when it ascends into
regions where the sun shines brightly. This
method is superior, then, to all others, be-
causeit is completely independent of weather;
ag the balloons are not captive, they will go
to far greater heights than tethered balloons
or kites could attain, and they can be use
in the most tempestuous times. Captive
balloons are sometimes sent up in tandem,
and it is on record that heights of over 15,000
feet with wind of a velocity of over 100 miles
per hour have been reached. It is true that
kites have been used successfully in very high
wind, but altitudes in excess of 30,000 feet
have never been attained by these methods.

In the process we describe, balloons are sent
off one after the other at very short intervals,
about a minute apart, each carrying a single
shell. It is assumed that the trajectories of
these balloons will coincide exactly, and that
all goes on as if a single balloon were used.
The result of experience shows that the points
of explosion of the different shells are dis-
tributed on a very regular curve. The ascen-
sional force of each balloon is about 114
pounds, so tomake the speed of ascension great
enough, only a small shell is sent up with

Continued on Page 230.

$50.00 Prize Contest

. V4 HEN the Editor gets up the
usual monthly title for the mag-
azine cover he does not, as a rule,
. find it diflcult to locate one in

short order. This month, how-
ever, when he conceived the idea of the
cover, he completely forgot about the title,
and when it came to naming the picture, the
Editor for once was badly “stumped”. Per-
haps there was something wrong with his
thinking machinery. At any rate, the title
would not name itself, and what is more
after spending a bad night, the prospects of
hitting upon a good title seemed exceedingly
remote.

The Editor then thought it best to wash
his hands of the affair, and put it uﬁ to our
readers; and it was certainly worth $50.00
to retire from the job gracefully and “let
George do it!”

The pictureis, of course, self-explanq,tox(‘f';
Jimmy, the young genius, has “swiped”
the telephone receiver from the telephone and
has appropriated it for his own ulterior mo-

tives and purposes, the uppermost idea in
his young head being that Science must be
served. ith this, he is performing the

ancient experiment of connecting the tele-
phone receiver in series with the battery and
two sticks of arc light carbons across which
another piece of carbon rests lightly; placed
upon the box, the combination becomes a
fine microphone, as we all know, and a watch
put upon the box will tick loudly.

In our picture, we also see Pa and Ma very
much vexed at the disappearance of the
receiver, and the young rascal’s substitution of
and old horse shoe——which may be lucky at

Prizes
FirstPrize.................. $25.00
Second Prize................ $15.00
Third Prize................. $ 5.00
Fourth Prize. ............... $ 3.00
FifthPrize....... .......... $ 2.00
Total...................... $50.00

times, but certainly is not lucky for Jimmy,
if we rcad Father’s face rightly.

Now that we have told you all about the
cover, it is “up to you” to furnish the title.
In other words, we have written the words,
and we want you to set them to music.

DUE to printing difflculties, it has
be come necessary to combine two
issues into one with the present issue.
This issue, therefore, is the March-
April number. The next number
published will be the May issue.

In order that subscribers will
receive twelve copies of their publi-
cation for which they have paid, all
subscriptions on record have been
lengthened by one month, which we
trust will be satisfactory to all our
readers

THE PUBLISHERS.

A good title should not have more than
six words, and must be descriptive. It
goes without saying that the title must ex-

lain the picture in short and crisp terms.

emember, six words is the limit. Note that
everybody can participate in this contest, and
you may submit as many titles as your
Ingenuity permits. Only typewritten or
penned manuscript can entered in this
:gntest; penciled matter cannot be consider-

If two contestants should send in the same
title, in that case, both will receive the same
prize. This contest will close on May 30th,
1922, at twelve o 'clock, noon, by which time
all manuseripts must have been received.
Address all manuscripts to Editor Title
Contest, care of this publication.

Testing Transformer For

Water

ATER is the bugaboo of transformer
oils, and can only be driven off
by heating the oil to about 150
degrees over the boiling point of water. In
this process, care should be taken not to
heat the oil to a very high temperature,

as flashing and a fire may occur.
To test for water in transformer oil, heat
a few crystals of copper sulphate in a test
tube until they become white and fall into a
powder. If the slightest amount of moisture
comes into contact with this white powder,
or dehydrated copper sulphate, it will turn
blue by taking up water of crystalization.
Therefore, if the powder is mixed and shaken
with the oil under test, the powder will as-
sume its former blue color if water is present.
Contributed by R. B. Wailes.
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Paris Fire Department
Searchlight.

.

A 'Paris Fire Depart-
ment searchlight plant,
mounted on an automobile,
to accompany the Depart-
ment Apparatus to fires, in
order to help the firemen in
their workin darkness or in
smoke-filled buildings.
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Storage-Battery Locomotives

in Gaseous Mines.

The Fire Department of Paris has just
added to its equipment a new apparatus com-
prising a strong portable electric searchlight
which is so powerful that its rays will pene-
trate the thickest smoke clouds and thus
enable the fire laddies at night to see how
to go about their work no matter how bad
the smoke conditions may be. It is also
useful in lighting dark cellars and ware-
houses; this picture shows a fireman operat-
ing the light. To the left is the electric
generator which furnishes the power to
operateit.

In old times, fires were very frequent in
New York because of the poor construction
of the older buildings. The boast of Paris
then was that they had very few fires, due
to the type of construction of the buildings.
The comparatively restricted use of wood,
and the employment of plaster of Paris in
partitions and the like, was supposed to con-
duce to comparative proof against fire.

But notwithstanding all this, there are
fires in Paris. The positive statement that a
plain searchlight will penetrate smoke is
more or less to be doubted. It is almost
surprising that nothing is said about the use
of a colored glass to impart smoke penetrat-
ing quality to the beam of light.

HE first storage-battery locomotive

T for operation in gaseous sections of

coal mines was recently approved
by the United States Bureau of Mines, per-
mit being issued to the George D. Whit-
comb Company of Rochelle, I1l.” The equip-
ment consists of a six-ton locomotive, pro-
vided with a battery of either 80-G-14 Edison
cells or 48-L-149-29 plate Gould cells. These
are lead plate sulphuric acid Dbat-
teries. Caustic potash is the electrolyte
used in the Edison nickel-iron oxide battery.
The coal-mine locomotive, as designed,
rigidly conformns to a well-defined permis-
sible schedule issued by the Government
wherein safety precautions have been es-
tablished.

The introduction of the storage-battery
locomotive in the fire-evolving gas regions of
the coal mines, is supposed to lessen the
hazards incident to the prevailing system of
locomotion, namely, the dangers of electric
shock from contact with bare trolley wires.
Wide-spread use of the storage-battery outfit
would bring about the abandonment of the
practice of extending trolley lines into sec-
tions of the mines where gas may be ex-
pected to be present. The exposed wirin
with its attendant possibilities of arcing an

Above—View of mine locomotive driven by
storage battery and approved as being safe intha
presence of fire damp.

. ———
Left—Edison storage battery for actuating a

mine locomotive, of type approved by the Gov-

erment as being safe in gaseous mines.

exploding the gas and air mixture in the mines
would be restricted to main haulage roads.

The storage-battery locomotive commonly
operated may constitute a menace to safety
where gases are present. The use of storage
batteries has been considered and discussed in
several conferences between Governinent
officials, manufacturers of locomotives, and
storage batteries for locomotives, and in-
vestigations covering a period of five vears,
have been conducted, looking to the modifica-
tion of storage-battery locomotives in the
interest of safety.

Specifications governing the issuance of
ermits for the operation of this tyvpe of
ocomotive in gaseous sections of mines in-
clude such obligations as the following:
Battery inclosures are to~be made of wood
reinforced with steel or of steel with a lined
cover of adequate quality, insulation, and
dimensions; unless ¥battery cells are in-
sulated from containers, the latter shall be
insulated from the battery box with porce-
lain or its equivalent; circuits are to leave
the battery enclosed in a metal conduit;
automatic circuit-breaking devices must be
enclosed in permissible compartments, so
designed that the fuses may be renewed

{Continued on page 236)

Miniature Storage Batteries

The illustration shows a very simple
construction for a high potential storage
battery, high potential in the sense, that
each cell is so small that a large number can
be contained in a small space. Even at
that the resistance will be reasonably low.
It will be safe to figure, on approximately
standard potential or over two volts potential
for each cell. While designed primarily for
radio work, it contains a very good suggestion
for the electric experimenter in general.

In one construction, two pieces of lead
pipe are employed for each cell; the lower end
of each is hammered practically shut, a drop
of battery composition or sealing wax being
used to complete the closing if necessary.
Still better practice is to solder them auto-
genously.

The inner tube is punched full of holes and
is packed with red lead, and dilute sulphuric
acid of the regular battery strength is placed
in the outer tube. The battery has to be
formed by the regular charging and dis-
charging process, and will be found a very
interesting addition to the electrical labora-
tory.

Tyhe drawing does not show how the tubes
are kept from touching each other, but this
is simply effected by using a perforated cork,
through which the smaller tube is thrust.
The cork can fit the mouth of the large
tube, which mouth can be spread a little
by hammering so as to receive the cork more
easily. The other cut shows the elements
for a high potential battery contained in
two test tubes, or better yet, specimen tubes,

leads
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Two constructions of small storage battery,
which even for those not addicted to radio work,
will be useful in the laboratory for experimental
purposes.

as they are thicker. This last named battery
must be formed without pasting, by the
regular system used for unpasted plates.

An interesting thing to be observed is that
these two miniature batteries exhibit on a
small scale the two typical constructions of
lead plate battery. The upper one is the
pasted cell, and the lower one the unpasted
cell.

When the storage battery wasfirst invented
theidea of applying the coatingof lead oxide,
to the positive plate—as it is called—was
accepted as a great improvement. Yet a good
dealis to besaid in favor of the solid lead plate
with no thick composition to fall off from
it and short-circuit the plates at the bottom
of the cells.

It is further to be noted that in the lower
battery, slips of fibre punched full of holes,
or slips of wood also perforated, should be
inserted between the plates, for if the two
touch each other, the battery will be dis-
charged and ruined. We cannot imagine a
nicer way of practicing on storage batteries,
especially on their construction, than along
the lines here indicated. One thing is to be
remembered, that if test tubes are used,
they will be very apt to break. Specimen
tubes are made of comparatively heavy glass
and will be reasonably safe from breakage.
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Construction Of Photo-Electric Cells.

Golvonomerer\

/7
Dilute H,50, FIG.1

A photo-electric cell, not using selenium, yet
affected by light. A very satisfactory appliance
for experimental work, as it is easily constructed
out of everyday meterials, without the use of
any rare element.

ELENIUM, the wonder element, is
S not the only substance which varies
its resistance with light intensities.
There are many substances and combin-
ations which give an electric current upon
insolation. or exposure to light, without
the use of external batteries. Several types
of these cells will be described here. )
Borgmann’s Photo-electric cell is shown in
¥igure 1. It consists of a U tube contain-
ing dilute sulphuric acid and thin sheet silver
electrodes, the silver electrodes being]coated

Increasing the Light of Incandescent Lamps

TO increase the candle power of electric
lamps which have been dimmed from

A method of permanently short-circuiting I.he
filarrents of an incandescent lanrps, by welding
some loops of the filament s0 as to IE.dU(.e ite re-
sistance and increase the light which it gives

a too prolonged or severe, service put the dim
lamp in circuit on an A. C. line. A lamp
having a filament such asshown in the sketeh,
can be made to vibrate to such an extent
by placing a large horse-shoe magnet near

By Raymond B. Wailes.

with silver iodide. This is accomplished by
cleaning the silver plates and after slightly
heuating, exposing them to the vapors of iodine
formed by heating iodine erystals in a test
tube.  The iodine eombines with the silver
and forms silver iodide.

In using this type of cell, both arms of the
U tube should be covered with a movable cap
of black paper. On removing one of the caps
and allowing one of the electrodes to become
exposed to thelight, an e. m. f. is generated, as
shown by a suitable indicating instrument
connected to the electrodes.

Our Figure 2 shows Saur’s photo-electric
cell. Here one electrode is always kept dark.
This is accomplished by using a porous pot
such as a sand crucible containing mer-
cury at the bottom and a platinum wire
dipping intoit and connected with thein dieat-
ing instrument. The porous pot or crucible
is placed in a heaker or battery jar con-
taining the following solution:

Water 100 parts?!
Sodium chloride (salt) 15 parts
Copper sulphate 7 parts

The beaker containing the above¥solution
also contains a silver plate electrode coated
with silver sulphide. This coating of silver
sulphide is made by moistening a clean and
bright sheet of silver and exposing the sheet
to the action of hydrogen sulphide gas,
formed by the action of sulphuric acid on
ferrous sulphide. The coating is black. This
silver sulphide coated electrode is also
connected to the"indicating instrument as
shown.

On allowing light to fall upon the silver
sulphide eleetrode, the copper chloride formed
when the solution is mixed, forms a lower

the bulb; that part of the loop can be cut
out, thus reducing the resistance, but in-
creasing the candle power, with but a slight
increase in current consumption. The lamps
furnished by electric companies are often 115
volts while the line voltage is usually
110 volts, so cutting out part of one loop
brings it down to 110 volts.

Do not hold the magnet near the lamp too
long, because if too many loops are cut out,
the lamp will burn out.

Contributed by Ernest Roesch.

THE accompanying illustration shows Va

simple method for connecting two
storage batteries either in ‘“series” or “par-
allel”’, without making’ any. changes in the
wiring.

This is a convenient arrangement, where it
is desired to have two intensities of light on a
low voltage lamp; or, if it is desired to
charge the batteries in series and discharge
them in parallel.

A double pole, double throw knife-switch
is necessary, and care must be taken in wir-
ing to avoid having lines of opposite polar-
ity joined together. Unless proper watch
is kept on making the connections, thisis likely
to happen.

Referring to the illustration, a and ¢ are
connection points for the double pole switch.

Galvanometer
S

Porous
vessel

Another similar photo-electric cell, in which
one of the electrodes is kept in darkness. Both
of these cells are to be recommended to investig-
ators who are studying photo-electric phenomena
of resistance.

copper chloride (cuprous) because of the
presence of the mercury, and the coating of
silver sulphide reduces to metallic silver
in the presence of light, and at the same time
develops potential and produces an electric
current. Recovery is also brought about by
removing the light.’

Other simple photo-electric cells can be
made by using a sodium chloride solution as
an electrolyte and an amalgamated zinc
and a silver sulphide coated strip (made as
above) as the two electrodes.

Connection For Two Storage Batteries

The point ¢ is connected by a jumper to
the upper point, d, and a and b are also
connected by a jumper. When the switch
is swung down, so that the knife bars enter
the 'clips at a and ¢, a series connection is
established. When the switch is swung]up-

Generator
+

Baftery

Lamps
Snap switch

Battery

An ingenious connection fo. two storage bat-
teries, so that they can be pu in para ¢ or n
series by throwing a single sw'ich.

wards so as to enter the clips at d and e
a parallel connection is established. In all
other respects the illustration is self-explan-
atory.

Contributed by Charles C. Setter

-
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Electric Alarm Bell

Bell transformer

Output 12 voits

v

Wires tine

coming To clock
from disc @)_Works

Cardboard
disc

1] Small wires
~— which
22— touch smail
hand only

Switch for
requlating hours
for clock to Ting !

The general layout of an alarm clock, which is
operated from the lighting service line, the volt-
age being stepped down by a small transformer.

A special switch is used to regulate the hour at
which the ringing shall occur.

TO make this bell, take some bell wire,
any kind of a bell, a cardboard disc,

a transformer, and an alarm clock. -

Cut the cardboard disc according to the
size of the dial of the clock, enough smaller
to avoid covering the numbers. At each
hour number drill a hole for a wire to pass
through, being careful not to make the hole
too large for the wire. Now take twelve
insulated wires each about 18 inches long,
or perhaps longer. Secrape one end of each
wire and pass it through a hole in the disc.
Bend them into a hilly form as illustrated,
so the small hand only can touch them. &~

Number each wire so that you can tell
to which hour it belongs. A hole about 14
inch in diameter should be drilled between
the ninth hour and the center, so that the
wires from the disc may pass through without
touching the clock works. Care should be
taken that nonc of these wires make con-
tact with the clock works in any way. The
wires are passcd down to the regulator,
which can be made of some round-headed
brass tacks, a copper rotating strip, and a
piece of heavy cardboard. These wires
must, of course, be placed in proper suc-
cession, from one to twelve o’clock.

1f it is desired that the alarm-bell ring say
at six o’clock in the morning, the copper stri
is turned to the number 6 and the bell wiﬁ
ring. Now, take one wire and lead it from
the copper strip to the bell. Then one wire
from the transformer is led to the clock
works, where the handle touches the wires
and makes contact; the other wire is led to

Circuit Breaker for Experimenters

which an experimnenter burns out so
frequently, the simple circuit breaker
described below is recommended.

First, a solenoid, A, measuring 114 inches
by 134 inches external dimensions from fibre
end to fiber end, with a core opening and
%lunger, and having a protruding steel butt,

, measuring 14 inch x 14 inch, is wound full
with 16 gauge D. C. C. or asbestos D. C.
magnet wire, leaving connecting wires about
6 inches long. The hole in the center should
be 5/16 inch in diameter, so that the plunger
C, measuring 214 inches x ¥4 inch, will move
freely up and down.

The make-and-break is an ordinary single
pole switch, H, and to connect the plunger, C,
to the blade D, the lower end of the plunger
is filed or forged flat for a space of 14 inch,
then a small hole is drilled in the center of
the flat part and another hole in the switch
blade, D, about !4 inch from switch point.
Fasten the two together with a small nut
and bolt or rivet, putting a washer between

TO avoid the expense of replacing fuses,

! /
ey E,/ B
th A A
e Line—"]
1@
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A & H=
2N & NSy B

A simple and adequate circuit breaker for ex-
perimenters. Theideaisthat aslaboratory work-
ersare liable to put a somewhat heavy draft on the
circuit, there is always danger of their burning
out a fuse.

plunger and blade, and one on the side of
each (L). )

To fasten the solenoid above the blade and
so that it will work freely with the opening
and closing of the switch, two pieces of metal
strip will be required (I and E).

One picce is bent around the steel butt, B,
and the ends should protrude out far enough
to clear the solenoid. Drill four holes into
this strip, two near the solenoid at K and
two so that the supporting strip F may be
fastened at J. The strip F is 214 inches
long; at each end drill a small hole. One
end of the strip is to be used as explained
above; the other is bent so that the strip
may be fastened to the box M by a wood
block and screw.

With the working parts complete, you can
now make a cover or box for the breaker,
which may be of wood lined with insulating
material. The bottom should be alittle
longer than the switch and a little wider
than the solenoid. The sides and top should
be made to correspond with the bottom. Be
sure to leave a slot in the side, along which
the handle will move.

With the cireuit breaker complete, just
hook it to the line, shorten your wires with
the breaker in circuit, and you will have no
more fuses to replace.

Contributed by Thomas Ensall.

SOME months ago we published an ac-

count of the effect of electrical excita-
tion on carthworms, as carried out by a very
young electrician of the State of Washington.

The illustration which we now present
shows a recent invention, but this time for
the destruction of weeds, also by electricity.

A cane with a switch or cut-off on the
handle is provided, which is to be connected
at the handle end to an electric line. The
wiring of the cane, which consists of two
leads, goes through the center of the cane to
the bottom, where it is connected to a heat-
ing coil in a sharp, cone-shaped metallic end.
The idea is that when the switch is pressed
down by the finger, current will pass and
heat this conical point. The point is to be
poked in amongst the weeds, down among

the bell, on which a switch can be put in
order to stop the ringing. If the small hand
of the clock is broad, it will ring for fully
a half-hour. .

Contributed by George J. Papulias.

To transformer

To hands
or clock works

Switch
Method of Connecling

Diagram of the connections between clock and
switchboard, so that the alarm can be given at
any desired hour.

Electric Weeder

their roots, and the strong heat will destroy
and eradicate them.

It would be considerable labor to go over
a large area of ground by this method; but
for flower bed culture, the electric weeder
might save many a weary back, as it is to be
used without stooping.

One advantage of this implement is that it
obviates leaning over. Many of us have sad
memories of weeding in the garden, but here
both the stooping and soiling of hands are
avoided, and certain death awaits the veg-
etable intruders. The point ean be inserted
cold or hot as desired, on account of the con-
venient position of the switch on the handle.

An electrically heated cane for™ destroying
weeds, All that is necessary is to connect it to a
circuit which will heat the end,and thisis poked
among the weeds, effectually killing them.
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ERE is something for the ‘“House-
H hold Wrinkle” contest—an electric

bread raiser. It might be called a
‘““gafety raiser”” because it aims to afford such
accuracy in the matter of temperature that
the most timid and apprehensive batch of
bread can go to sleep in it, with the assurance
that it will awake arisen the following morn-

ing.
The device speaks for itself, —simply an
enclosed cabinet, packed with heat-insulat-
ing material and provided with thermostats
and an incandescent lamp. The thermostats
having been set for the temperature condu-
cive to the yeast crop, and the dough en-
closed in the cabinet, the batch will be main-
tained at the correct warmth as long as de-
sired, and what they eall in the stock market
a ‘‘substantial rise” may be expected with
confidence. If the machine could be adapted
to produce the same effect on stocks, I have
no doubt it would fill a long felt want and
be a ready seller on State and Wall Streets.
As the present contest is strictly for house-
hold appliances, however, I omit, by advice
of counsel and for other reasons, any ideas I
may have concerning its use in finance, and
merely observe that no really happy home
in the future will be without it.
F«But wait! a fatal objection occurs to me.
Does anyone make bread in the home in
these days? Bread raising used to be
mother’s pride and the test of the young

Early Rising Alarm

E believe that in this contribution quite

an original idea is embodied. It isan

apparatus for ringing an alarm bell in the

morning, which alarm will persist in ringing
until the unhappy person gets up.

The apparatus includes as part of its con-
nection, a spring mattress, which, as we
know, are now in universal use. The famil-
iar clock and bell circuit is there, and the
clock is arranged to close the circuit at any
degired hour. All this is simple enough.

But now comes the distinguishing feature
of this ingenious invention. Resting on a
spring mattress dep-esses the springs. A
connection is so arranged that when the
springs are forced down by the weight of the
sleeper, the circuit is closed. This is all
shown in the illustration. Then when the
clock reaches the fatal hour, the alarm bell
rings and will continue to do so as long as the
circuit is closed and the batteries do not run
down. The only way to open the cireuit is for
the occupant of the bed to jump out; then
the bed-springs rise, the circuit is opened,
and the bell ceases ringing. The late occu-
pant of the bed is now guaranteed to be fully

awake.
Contributed by Fred B. Tickner.

X

I

" It'is believed that this arrangement of a cir-
cuit ‘which will not cease ringing until the oc-
cupant of the bed, by relieving it of his weight
opens the circuit, will meet with general approval
as solving the getting-up question.
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Tom Reed Withdraws the Bread-Raiser

The above suggestion of an oven with in-
sulating walls, B, and ingeniously distributed
thermostats A, comes from a very eminent per-
sonage. We firmly believe the idea isa good one,
but the author seems to think the device is a very
weak reed to lean on.

girl’s fitness for matrimony. The inference
was that if she could raise bread, she could
raise anything, including a family; which
was about the right dope, since bread in the
rising stage, as I remember it, has about all
the different kinds of cussedness inherent in
a large family, and then some. Many a
time on_bread-raising evenings in zero
weather, I have seen Mother wrap the bread
up and give it a place over the only “register”
in the house that was working, while we
children could go to bed or go to....well,
any old place that promised warming facil-
ities. But now, I understand the Mother
of the family doesn’t raise bread any more.
Father raises the money to buy it, Johnny
raises the dust going to the bakery after it,
and Mother raises Cain if he doesn’t get
back with it in time for supper. In this
way the bread is raised, but I sadly admit
that the process doesn’t require my arrange-
ment of padded cells and thermostats or any
other restraining influence. The more
gep those concerned put into the raising, the
ctter.

Heck, I'think I'will withdraw my Bread
Raiser from the contest before it gets thrown
down. Come, Raiser, come home with
papa. We are too many flights up, here,
the window is open, and the surface of Fulton
Street looks hard.

Contributed By” Thomas Reed

Converting Kerosene Lamp to Electricity

~oroea

/ v
; ) SwaoE

The demolishing of a rather top-heavy, old-
fashioned kerosene lamp and removing the oil
font to make a more modern appearing structure,
in which the kerosene burner is replaced by elec-
tric lamps.

AN ordinary table lamp for burning kero-

-sene oil can be taken to pieces and very

easily rebuilt so as to produce an electric
table lamp.

On the Ezft of the illustration is shown the
original lamp with the oil font in place. The
first step is to take off the top part marked A,
and the lower part E, as neither of these is
used in the electric lamp. The part B which
comes off is to be used at the bottom as the
stand, in place of the part E which has been
discarded. A 14-inch hole is drilled through
its center for the electric cord to pass through.

The illustration shows clearly what is done
with a lamp of this specific construction.
Of course, the method will vary slightly
for other lamps. F and D screw down upon
the part B, and a tube of 14 inch internal
diameter and 8-14 inches long, is tapped in-
to D. Over the tube the part C is passed and
secured to D. The upper end of the tube will
project about an inch above the top of C.
The upper end of this tube is threaded, a
washer is dropped over it, and a nut screwed
down on the washer, binding everything firm-
ly together. In many lamps, this washer
will be found in the bottom section, and will
come away when the lamp is taken apart.
The wires from the two electric lamps shown
are carried down through the tube, and the
lamp socket is screwed to the tube.

The lamp is now about completed, with the
exception of the shade. Three small chains,

about 5 inches long, are connected to the hooks
on the shade, and the ends are connected to
a washer with three small holes correspond-
Ing, or a triangular piece of brass may be used.
After the chains are fitted to this, place the
washer over the 3/16 inch by 2 inch
screw, and fit the cap over this tightly, so
that the shade will not swing or rattle. Con-
nect the ends of the wires to a plug terminal,
and the electric lamp is complete, ready for
use.

This class of kerosene lamp, in all its
representatives, follows about the same line
of construction. So there will be no difficulty
whatever in carrying out the directions given
bﬁr the author, who submits a photograph of
the result of his work.

It wiu be seen that the removal of the oil
font takes away the top-heavy appearance
common t0 80 many ol lamps. he im-
Eortance of having the oil near the burner

rought about the position of the font near the
top as necessary practice. But the electric
installation not only improves the appear-
ance of the lamp, but makes it less lia% e to
upset, and diminishes its weight so that it
can be shifted about ag desiredg

Contributed by Frank B. Pawlowski

The finished lamp, taken from an actual
photograph, bringing out its improved pro-
portions and up-to-date appearance.

L JPV e
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Uses for the Electric Bell and Buzzer

WE are sure that the simple application
of the common electric bell and buzzer
willlinterest our readers, even those of more

Binding posts

Pushb/tﬁI:n
FiG.1

The regular buzzer connection with push-
button is modified to give a single alarm or single
tap for each pressure of the button.

mature years, though the simplicity of the
suggestions certainly commends them to our
vounger readers as well.

continuous ring

Button for
L— Single tap

F1G6.2

A double push-button connection, one for
a single alarm or a single tap, as shown in)Figure
1, and the other for the ordinary continuous
ring or buzz.

E'The simplicity and obviousness of the
connections shown, is really in their favor,

The buzzer provided with handles, becomas
a shocking machine to administer electricityt
any nervous person desiring it. “

and help make them doubly interesting,
even to the professional electrician,

By Victor Carl

In the first illustration, the wire is shown
disconnected from the regular binding post
and attached to the contact post of the buz-
zer. By means of this connection, when the
push-button is depressed, the electro-magnet
is cxcited and attracts the armature, giving
a single click instead of the ordinary buzz.
This may prove in some cases quite a use-
ful arrangement. The connection shown
here makes it possible to give a sct of single
taps and a code system of signals can be used
upon the circuit.  The total supression of
the buzzer is sometimes most desirable, and
this change of a single connection abolishes
it absolutely.

In the next illustration is shown a double
connection with two push-buttons. One

ush-button gives the continuous ring or

uzz, and the other gives, as before, the
single tap. It is quite obvious how useful
such an arrangement might be, and the pos-
sibility of using either a buzzer or the single
tap as desired, is quite a feature. The buz-
zer maﬂ call the attention of an attendant,
while the single tap may give a specific call
for some individual whose presence is re-
quired.

Again, there is shown a connection of two
handles, one with the regular binding post
and the other with the contact post, so that
an clectric excitation may be taken from the

E XPERIMENTERS and amateurs,
we want your tideas. Tell us
about that new electrical stunt you
have meant to write up right along,
but never got to. Perhaps you have a
newidea, perhaps you have seen some
new electrically arranged “do-funny,”
—we want these ideas, all of them.
For all such contributed articles that
are accepted, we will pay one cent o
word upon publication. The shorter
the article, and the better the illus-
tration—whether it is a sketch or
photograph—the better we like ft.

Why not get busy at once?
EDITOR.

buzzer, the only danger being, of course, that
there may be too much electricity, for the
comfort of the patient.

1t will be observed that’there is no arrange-
ment for modifying the effect. It is a case
of all or none, and it highly probable that in

many cases the all would be far too much.m

An induction coil’may be thrown into very
active operation by connecting it as shown
in the F:urth illustration. Care must be
taken not to give*the“coil too heavy a load,
for the buzzer may cause various things to
happen in a small induction coil.

It is interesting to connect it to a simple
spark coil or choke coil, and to see what the
result will be if "the circuit is opened by a
small gap.

Next we come to the drollest suggestion
of all, for here there is connected a little
motor with a crank-shaft and fly-wheel,
mounted in journals, so as to be operated
by the reciprocations of the armature of the
buzzer. This suggestion we are sure will
be attractive to our juvenile readers.

The late sleeper is well taken care of. A
switch upon the buzzer circuit is connected
to the alarm bell key of an alarm clock by a
string. The clock is set to any hour, ac-
cording to the needs of the case, and when it
starts to give the alarm the string is pulled
by the clock key. The switch is closed and

the buzzer circuit becomes active. The
buzzer is mounted on the bedpost, and will
buzz until the switch is opened. The switch

Spark
F16.4 coil

The operation of a spark coil, producing’ a
continuous discharge between electrodes, is car-
ried out by the use of the buzzer and its battery.

should be at the other end of the room
naturally. It is believed that the occupant
of the room will never sleep at the switch.

Grooved puliey
F16.5

A very amusing use of the buzzer, where itli®
made to perform’as an electric motor.

It will be observed that the bell has been
removed from the clock, the authorfbeliev-

Bell removed

Fic.6

The buzzer connected to an alarm clock, so as
to wake the late riser.

ing, evidently, that the buzzer will do the
work of waking the soundest sleeper.



220

T is well known that a “growler”

I is the quickest and most accurate

thing for testing automobile generator

and starting motor armatures, and as the

cost is considerable, the following was made

from the laminated field of an Auto-Lite
Generator.

HERE

FIG.1 FIG.2

I' Views of field magnet, for an induction tester,
showing where it is to be cut across and where
fibre is to be applied to produce the very effectual
apparatus for locating faults in armatures.

Referring to the illustration, Fig. 1 shows
the field core with armature removed. Pole
pieces should be sawed off on dotted line.

The wiring should then be removed and
replaced by No. 22 magnet wire.

The apparatus can then be mounted as
shown in Fig. 4 and a lamp should he added
as shown,_ to test for grounds. A coil is con-
nected to a 110 volt A. C. line and the arm-
ature to be tested is placed between the poles.

The coil forms the primary of an A. C.
transformer, while the armature forms the
secondary. If all the coils are clear, a spark
should be seen when two adjacent segments
are shorted.

This induction form of test is employed
quite extensively in repair shops and on rail-
way motor testing. In making a test for a
grounded coil or wire on the armature, the
two test tips “DD”, Fig. 4, are utilized,
placing one of the tips on the shaft and run-
ning the other around the commutator seg-
ments slowly. If grounded, that is if a false
connection between the insulated wire and
the iron core of the armature itself is present,
the light will indicate this trouble by flash-
ing up. If there are no short-circuits in the
armature, particularly at the commutator,
then a spark will be seen when any two ad-
jacent commutator segments are short-
circuited by a piece of metal or wire.
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Induction Tester For Locating Armature Troubles

There are many other modifications of this
test which can be carried out in further de-
tail. If an A. C. voltmeter with a low read-
ing scale or a low reading A. C. ammeter is
available. either of these instruments may
be connected with two test tips, or better
still to a couple of nails driven into a block
of wood, as shown in the illustration, so that
the meter may be connected across any two
adjacent segments, and the current flowing
in the successive armature coils can thus be
read off directly for comparison. If the arm-
ature is in perfect condition, the successive
readings obtained by this bar-to-bar test
should correspond very closely. If a coil is
partly short-circuited, a lower reading
will result on the meter, or if a telephone
receiver is used instead of a meter, a decreased
sound or hum will be noted.

If a total short circuit is present, such as
often happens when a commutator has been
machined in a lathe, due to the copper in
two segments being drawn over with the
cutting tool, such a condition will manifest
itsclf by practically no sound being heard in

WOO0D OR FIBER

TO METER
LAMP OR PHONES

FIG.4

The connections employed in testing out an
armature, showing the armature in position for
the work, and the various leads of wires.

the telephone receiver; or else a zero indic-
ation or nearly so on the volt meter or am-
meter. A 75 ohm watch case telephone re-

ceiver of the cheapest pattern available,
will be thoroughly satisfactory for’all of these
tests

FIG.3

.The field magnet after it has been cut and 'the
fibre pieces applied, all ready for work.

When one is accustomed to the telephone
receiver test, he will appreciate it very much.
In most cases, the armature will have to be
shifted or turned slowly as the test is made,
unless it is a very small one compared to the
polar opening in which it rests. In applying
this form of test to large railway motor arm-
atures, etc., the presence of a short-circuited
coil is indieated by that particular coil be-
coming warm, which condition is readily
felt with the hand. When making the test
with the telephone receiver or meter, an open
circuited coil will make its presence known
by a very loud humming note in the "phone
or else by an extra high reading on the meter.

As a possible refinement in this particular

. testing outfit here shown, and which provides
an idea for those who like to experiment.
1t 1s possible to indicate these different arma-
ture troubles with a sufficiently sensitive A. C.
ammeter connected in series with the ex-
citing coil on the laminated iron magnet
frame. In other words, the ammeter is con-
nected in serics with one of the A. C. supply
wires. If a short-circuited coil for example,
should exist on an armature, with such a
testing arrangement, this would act as a closed
secondary to the transformer, which we virt-
ually now have; and this would cause an in-
creased current to flow in the primary wind-
ing, which would indicate its presence by
higher reading of the ammeter.

Basement Lighting Switch

HE two illustrations show clearly an
I arrangement for making a basement
light switch, which works automat-

ically as you go up and down the stairs.
The effect of this arrangement is that your
weight closes the switch as you go down the

To lights

A switch operated by oing up and down stairs.
Going down stairs, now cpen, the lower step, is clo-
sed by theweightof the person, and the lamp lights.

stairs, so as to light up the basement. Then
when you go up, vour weight opens the switch
and extinguishes the light.

All that is necessary to construct this ap-
paratus are two pairs of hinges, a couple of
screw eyes, a 3g-inch iron rod about an inch
longer than the height of one step of the
stairs, and a few pieces of iron and brass
whose uses will appear in the description.

Two treads of the stairs near the top are
first removed, and the nails are all extracted;
the treads are then hinged at the back, as
shown in the illustration. Before replacing
the treads on the stairs, a strip of brass is
screwed to the inside of the lower riser. This
piece of brass connects to one of the wires of
the circuit. On the lower surface of the
lower tread, another bent piece of brass is
screwed, so as to make a spring contact with
the piece on the riser when the tread is de-
pressed. This spring contact connects with
the other wire of the lamp circuit. To the
back of the lower tread, and underneath it so
as to extend backwards horizontally, a piece
of flat iron }4-inch thick is fastened. Next,
the rod is put in place with two screw eyes
directly begind the upper riser, and a bit of
iron or other metal is screwed directly above
it on the upper tread, simply to prevent wear.

‘Fig. 1 of the illustrations shows the switch

open, which is its normal position. When
you go down the stairs, the lower tread is
pushed down by your weight, and it closes
the lighting circuit and lights the lamp.

(Cont. on Page 234)

\
Screw eyes

.
[52]

Spring brass
|

Copper or brass confaci

The circuit is now closed and the lamp lighted.
on going up stairs, the upper step is depressed,
which opens the switch and puts out the light.
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Homemade Electric Forge Blower
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Side plates of the electric driven fan;'the per-
forated one provides the air inlet.

necessary around the average small

shop is blowing the forge fire by
hand. Asanimprovement, the writer devised
the following comparatively inexpensive
method of using power for this purpose,
evolving the device shown in the accompany-
ing explanatory illustrations.

The rotating part of the fan is shown in
Figures 1, 2, and 3, in which Figure 1 repre-
sents the two circular sides of the rotor.
These should be made of galvanized iron, of
from twenty to twenty-four gauge. One,
as illustrated, is solid, while the other has a
3%inchholeinit. The six wings are made as
shown in Figure 2, being cut 274 inches x 3
inches with a 3¢ inch edge turned up on
two sides in order to make them 214 inches
square; they are riveted and soldered to the
two side pieces, Figure 1, as shown in Figure
3, in order to make a fan wheel of six blades
enclosed between the two side-pieces asshown.

The case is made as illustrated in Figures 5
and 6, in which 5 is a side view and 6 an ele-
vation of the complete blower and motor.
The case is 10 inches high, has 314 inches
inlet as shown on one side, this opening being
cut 15 inch off center toward the top, as the
fan wheel runs eccentric to the case. The
method of draft regulation is illustrated in
Figure 5, being a circular piece 4 inches in
diameter, mounted on a swinging arm and

ONE of the most tedious operations

" —_—
% .
"n]g_L_ ) !

b
N
U5 F16.3

Layout of the rotating member of the fan
showing the six wings equally spaced in radial
position.

AST Independence Day™ did not have
enough money for fire crackers so I
made an Electric Cannon.

The articles needed are:—An old spark
coil, a push button, an old spark gap, a dry
cell or two, an empty tin can, such as used
for karo syrup, carbide and some wire. If
you have the coil and some wire a noisy
“Fourth” may be had for less than fifty cents.

A karo syrup can with flush lid is fitted
with cover and a nail hole punched in center
of the bottom of can. The spark gap is
placed so the gap is just behind the hole.
In the can is placed a piece of carbide such as
is used in bicycle lamps; }4 pound costing
thirty five cents is enough for 2 celebration
days. A drop of water is put on the carbide,
the lid is replaced, and the can laid on its
side with the hole at the spark gap. The
button is pressed and a report as loud as any

adapted to swing across the inlet opening’
thus throttling the air supply and regulating
the blast.

The fan wheel is mounted on an extension
of the motor shaft by means of a small pulley
with a flat side, the pulley being a snug fit on
the motor armature shaft. It is essential
that the fan wheel be mounted truly and well
balanced. It is mounted with four 14 inch
bolts to hold the fan wheel and pulley to-
gether.

In the side of the case where the off-set
hub of the little pulley passes through the
case, the hole is cut about 14 incheslarge and a
piece of canvas pasted on the case with a hole
just large enough to snugly fit the pulley hub
in order to be nearly air tight.

The motor and fan casing are mounted on
a base made of 4 inches x 3/16 inch sheet
steel bent as shown in Figure 6, and with two

 Fulley

Motor-*
Armature
ShatF

FIG.7

Connection of the motor shaft to the rotating
fan by flange and bushing.

small braces on the side of the case as shown.

Fig. 7 shows the fan wheel and pulley assem-
bly and shows how the fan wheel is mounted
upon the small offset pulley. It will be
seen that the side of fan wheel which is solid
has a hole through it the same size as the
motor armature shaft, the fan wheel being
mounted upon the shaft and against the face
of the pulley, to which it is attached with bolts
as illustrated. The motor we use is a 1/30
horse power constant speed motor which

Electric Cannon

The fourth of July cannon, actuated by acetylene
and warranted to give a satisfactory explosion
without danger to operator or spectator. Carbide
of calcium forms a safe source for a detonator.

toy cannon is heard. Reload and fire until
the piece of carbide is used up, then put in
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FI1G5

Side view of the fan case and cross-section o
thefan. The circular piece acts as the throttle to
cut down the blast.

FlG.4

f

makes the air regulation we have described
necessary. If the builder happens to possess
a variable speed motor, it will be all tke better,
as it will be a trifle more economical of current
to regulate the speed instead of the inlet open-
ing, although a 1/30 horse power motor does
not consume enough current to prove ex-
pensive in any case. The motor we use is
speeded 1800 revolutions and gives ample
blast for one portable forge fire, in fact we
often use it with the draft about seven-eighths
closed. .
Contributed by Edwin Kilburn.
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FIG6

Fan and motor set up in running order. Notice
the diagonalibracelused to prevent:shaking.y

" Electrically Welded Steel Boats

A. Legane, the author, advocates the use
of electric welding instead of riveting for the
steel hulls of boats. As examples of accom-
plished jobs, a 65 foot boat over 12 feet wide
and 8 feet deep and a 500-ton cargo boat are
given. The former had to be transported
on land for a distance of 3 miles before it was
launched, subjecting all welds to a very ab-
normal stress, but no damage to the welded
joints resulted.—Revue Generale del Elec-
tricite.

another piece. The can may be fastened to
a board by curtain rod hooks so as to be
removed easily by turning the hocks. The
cannon may be fastened to a board a foot

square.
Contributed by Joel B. Ennis.
As an additional attraction to this Big
Bertha a projectile in the shape of a tennis
ball may be introduced into the mouth. This
will be thrown a considerable distance by the
explosion, which may be quite strong. Some
years ago acetylene gas was used as a primer
for starting automobiles but it was considered
too violent in its action. So there is consider-
able to be hoped for if this cannon is made to
exert its propulsive power on a light rubber
ball, but don’t point 1t at the window, as glass
is brittle and the ball may be of power enough
to do considerable breaking of glass if it
really tries.
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shops and laboratories.

and instruments.

In order to increase the interest in this department, we make it a rule not to publish photogr
€ Prize photographs must be on prints not smaller than 5 x 4
34 inches, All pictures must bear name and address written in ink on the back. A letter of not less

We prefer dark photographs to light ones.
than 33 x g o &
compan t?e cture,

upon request.

Nearly every experimenter has his own work
rangement, and novelty of the apparatus, neatness of lay-out and assortment, etc.

RIZES: One first monthly prize of $3.00; all other published pictures will ke paid for at the rate of $1.00 each.

HIS department is open to all readers, whether subscribers or news-stand readers. We aim to show here for the benefit of others the best photographs of amateur work
shop, and we would like to receive photographs of all
The prize does not necessarily go to the shop containing most apperatus

these. Photos are judged for best ar-

aphs unless accompanied by portraits of the owner.
inches.
an 100 words witl

It is impossible to reproduce pictures smaller

full description of the shop must ac-

Pictures and photographs will be returned

Swanson Laboratory

sends us a description of his labora-

tory workshop, and we agree with
him that for a boy of only 17, it shows great
promise of future achievements.

““The accompanying photographs show my
electrical and chemical laboratory. The first
photograph illustrates my experimenting
table, so called, because I use it to carry on
my electrical work. This table contains my
Tesla outfit (which is my own make except
one Leyden jar) and a double row of bind-
ing posts. Here I get the following voltages,
in A. C., 110, 80, 60, 45, 30 and then down to
114 volts in 114 volt steps. In D. C. I get
10 volts, 2 volts and a high voltage from an
electrolytic rectifier, also my own make. A
dynamo, storage cell and three transformers,

MR. ABNER SWANSON, Chicago, Ill.

MR. L. S. RUSSELL, Cslgary, Canada,
submite this interesting description
of his Workshop Laboratory:

“It gives me great pleasure to present the
accompanying photographs. My laboratory,
begides the chemical and electrical aplparatus,
possesses & large amount of material for the
study of biology and this latter material
includes a small museum.

supply the other voltages.

Along side my experimenting table is a
switch-board containing thirteen (13)
switches, three rheostats, two ammeters and
one voltmeter. Under my switch board can
be seen a rectifier, storage cell and a one-
quarter horse power motor. The motor is
the latest addition to my laboratory, and ix
intended to run a small lathe and my dynamo,
which is on the floor.

Over my experimenting table is a

rheostat, a shelf containing electrical and
chemical books, and a small shelf on which is
a torch, so]dera.fl, solder and flux.

My work bench is on the opposite side of
my shop; here I have also my chemical
laboratory. The workshop contains a fair

Russell Laboratory

The first picture shows my chemical
apparatus, with which I am able to make
qualitative and quantitative analyses. The

agsortment of tools, paints, stains and var-
nishes.

My chemical laboratory is not very im-
pressive, but I am waiting for a chemical set
which I ordered from the Electro Importing

Co. I have about fifty chemicals and little
apparatus, but when the set comes I will have
a fair laboratory for one who is just begin-
ning chemistry.

A large bureau contains my electrical ap-
paratus and junk, which does not take long
to accumulate as we all know. I have quite
a little apparatus such as two spark-coils, a
Wheatstone bridge, Leyden jars, motors, a
nearly finished Wimshurst machine, ete.

I buy your magazine regularly.

My laboratory is not so bad when you con-
sider I am only 17 and attending high school.”

outfit includes two hundred and twenty
three chemicals, some of which are visible
on the left of the picture, and forty-five
other solutions. Principal among the appara-~
tus, are a home made Liebig condenser, a
pair of platinum electrodes for electro-
chemical work, and a gas burette.

The next picture shows the electrical appar-
atus, mainly intended for the study of static,
high tension and high frequency. The
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apparatus on the left is a home made elec-
tric furnace, very simple in design, but which
has enabled me to manufacture carborundum
end calcium carbide.

The third picture shows the biological
laboratory. Tﬁe case in the foreground con-
tains a complete set of dissecting instru-

ments, while to the left of the picture, may
be seen various apparatus employed in dis-
section. The shelf above contains the speci-
men.

Part of my laboratory serves as a museum,
and houses a collection of mounted specimens
—insects, birds and animals. As a fitting

. sary taxidermy.
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guardian of this animal kingdom, I have a
retful porcupine on view. I do all the neces-
This section of the work-
sholf also devotes some space to a mineral,
rock and fossil collection.

I read your paper regularly and I might
state that I am very much pleased with it.

Green Laboratory-Complete Electrical Workshop.

R.CLARENCEL. GREEN
describes his work shop
which is also illustrated

herewith*
. “I am sending you a photograph
of my High Frequency outfit, most
of which I Lave built myself, at
night, and from valued instructions
found in your excellent magazine
which I value very highly. Go on
with the good work. I buy a
copy each month and am always
eager for the next issue.

y apparatus consists of a 3{ K.
W. Transformer, a 1 K.W. oil im-
mersed condenser, a 1 K.W. Tesla
Coil, also a small Tesla Coil, all
han(i-wound; also a 110 volt rotary
spark gap, and zinc gap of 34 cap-
acity, air cooled by blast from fan
in switch control panel, panel shown
at centre, upon whichis mounted a
large fused 250 volt knife switch,
1-30 ampere cartridge fuse block,
1 snap switch to control rotary gap,
1 double pole porcelain switch to
control oscillating current, also
connecting plug and red pilot light.
I have besides this outfit a lot of
junk so dear to the heart of every
amateur as follows: 1-110 volt D.C.
motor, 1-6 volt motor, an electroly-
tic interrupter, 2 perfect violet
ray upl?aratuses, all home made,
3 spark coils and 1 rheostat, and
parts too numerous to mention.

I am now building a 150 mile
radio telephone set, and will send
you a photo, and sketch of hook-
up later. I'll say that I get more
real fun out of this, then going to a
circus, for experimenting is real

NEW TELEGRAPHONE

EXPERIMENTS

In the “telegraphone,” de-
vised many yearsagoby Poulsen,
a telephonic conversation was
‘“fixed” by magnetic action
upon a steel ribbon or a steel
wire, and could be reproduced
later by passing this ribbon
again over a small electromag-
net, in the winding of which
a fluctuating voltage was set
up, which in turn energized a
telephone receiver. Theresults
obtained with this apparatus
did not warrant its more gen-
eral use, on account of the
faintness of the reproduction.
Since, however, the modern va-
cuum tube came into vogue, it
has been possible to amplify the
sound to any degree, and A.
Nasari {Schwily has built an
electromagnetic phonograph on
the combined principles of the
telegraphone and the amplify-
ing tube. He shows that with
this method a message may be
‘‘gspoken into”’ a rail and may
be picked up by the engineer
of the train following. Here
is a suggestion that might be of
great value for railway signal-
ing purposes.— Elektrolechnische
Zetlschrift.

FILTHY LUCRE CLEANSED

The Grand Rapids National
Bank of Minneapolis recently
had $12,000 in ‘“dirty money”
washed and ironed in an electric
ironer. The bills emerged clean

Sé)Ol‘t."
ontributed by Clarence L. Green.

and entirely uninjured.

Stillwell and Choldeck Laboratory

oM W L f
e myn g

FROM far off South Dakota comes the

description of the laboratory

followin,
r. John A. Stilwell and Joseph

built up by
Choldeck:

“Qur laboratory, photos of which we
present herewith, devotes a portion of its
area to chemistry; the chemical laboratory
contains a Gilbert chemical stand, about 160
chemicals, and miscellaneous chemical ap-
paratus; a distilling apparatus is seen in the

foreground, a mortar and pestle, etc.
‘“The electrical section of the Laborato
contains a 110 volt A. C. transformer, a sma
wireless sending set, a Leyden jar and 4
spark coil and a key. There is a receiving
set consisting of an automatic detector and a
crystal detector, a tuning coil, and a pair of
100 ohm telephones.

“We have a code practice set and a tele-
graph line, also a switchboard, which are
not seen in the photographs. To run our

telegraph line we have four Columbia dry
cells, and several small but powerful motors.

“There is also a lathe and tools for wood-
working.”

It is a very pleasant thought to have these
two young men working in association with
each other in a laboratory. Perhaps this
enthusiasm for science will hold them to-
gether for many years, as joint interest and
effort lend zest.to study.
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Simplest Electric Fan Driver for Sewing Machine.

Speed controf

A fan motor is made to drive a sewing machine
by the simple addition of a spool attached to its
shaft and pressing against the edge of the hand-
wheel at the side of the machine.

HE illustration shows what ma
be considered the simplest appli-
cation of a fan motor for driving the
sewing machine. Here we have neither
belt nor other drive beyond a simple
friction between a spool on the motor
spindle, and the periphery of the upper
wheel of the sewing machine. The re-
duction of gpeed which is necessary
is effected very nicely by the small
diameter of the sgool compared with
the diameter of the wheel it drives.
Incident to this, our contributor says
that he has used the same spool con-
nection as a sort of drill-chuck, which
will hold a drill so that he can drill
holes with great rapidity—at least
we 80 understand from his description.
Comtributed by James T. Fischer.

How to Make an Electric Toaster

HE toaster should not cost sixty cents.
Make a shallow wooden box 12 incheslong,
4% inches wide and 2 inches deep, all meas-

Nails

Iron wires \‘\
to hold \
toast

wire supporting
strip

BN

==}
Plug I|
No. 22 Gauge
Climax wire

A strictly home-made electric toaster. This
will work as well as the best and you can construct
it} yourself.

urements taken inside. It should be made
of wood that is 54 inch. thick. From a piece
of wood 84 inch %y 1 inch, cut 2 pieces, each
12 inches long. Nail them upright against
the sides (and firmly against the bottom,
too) of the box.

i

Line the inside of the box with asbestos
board 14 inch thick.

Along the top and in the center of the two
narrow strips last mentioned, drive 15 shingle
nails, 4/5 of an inch apart, their heads pro-
jecting 14 of an inch above the wood.

At an electrical store get about 914 feet of
No. 22 gauge Climax wire. Wind this
quite tightly back and forth, from one nail
on one side to the next nail on the other side.

- Do not twist the wire around the nails, just

loop it over. Also be sure that no two wires
touch each other. If made right the wires
will be about 5§ of an inch from the top of
the box.

Bore a hole 4 of an inch in diameter in
the center of each of the ends. Put one wire
of an extension cord through this hole and
twist it very tightly to connect with one of
the ends of the Climax wire. Do the same
at the other end.

Stretch some iron wires across the top to
hold the toast. Toaster will take about 5%
amperesand 100 volts on alternating current.

Contributed by Cameron MacCulloch.

Draft of Air Rings Signal

A
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An automatic draft regulator.TyThis ringsfan
alarm bell, if a wind comes up during the night
and blows through an open window upon the
sleeper. Little puffs of air do not affect it,"but
a steady_draft does.

MANY peo(i)le like to sleep in a room with

the windows open, but fear to do so
because the wind might rise during the
night, causing a draftandgiving them a severe
cold. The following simple apparatus may
be easily constructed and will ring a bell,
should a draft occur.

Get an old oblong can (such as a cocoa
can) and punch two holes on opposite sides
near the top to act as bearings for the fan
shaped moving element, as shown in the
illustration. The shaft and the bottom
vane are of tin. It should be as large as
possible without rubbing on the sides. Then
nail a little stick of wood parallel to the shaft
and arrange two contacts, one on the wood
and one on the movement, so they touch,
when the vane is tipped over. Very fine
flexible wire must be used to connect to the
moving contact.

Set the device in the open window, fill the
can with oil, (or water in warm weather) and
connect with a battery and bell.

A quick puff of air will not close the con-
tacts as the oil makes the motion very slug-
gish, but a steady breeze, or a number of
closely following heavy puffs will do 50,
thereby ringing the bell.

Contributed by V. H. Todd.

C.S‘ wirch
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A Electric Light For The Coal Shovel

M OST coal bins are quite in the dark

For those coal bins not having an
electric light to light them up a common
bicycle searchlight fastened tothe handle of
the shovel is just the thing.

Set a pipe flange on the handle half
way up. Screw a 6 inch nipple into that
Electric Sl
search-ight

fawn mower
handle

Adjustable
bracket

When you go d own cellar to shovel coal in the
dark, the shovel itself supplies the light, as a
flashlight battery and flashlight are all secured
to the handle above the blade.

and an elbow on the top of the nipple
pointing back towards the end of
the handle. Then set a horizontal
piece of pipe in the elbow about 12
in. long.

The light bracket can be attached
| to the upright nipple and the battery
can be suspended from the horizontal
piece, a8 on a bicycle frame. The
switch can be carried up to the
handle at top.

Contributed by Herschel Richey.

ABell Ringing Choke Coil

THIS is a choke coil designed to
operate on the usual 110 volt CItf’
lighting circuit for ringingla door bell,
and besides it takes or consumes
practically no current.

The coil is wound on an electro-magnet
core, and is composed of 2500 turns of No.
36 B. and S. copper wire. The terminals
are brought out of the case as shown and
the cover is made oil tight by use of sealing
compound such as is used in the manufac-

110 V. line J

Rubber tube
insulating
bushings . Sealing

N\ : compound

2500 turns [5:75 N
of No.36 |'E lO‘l
B.&S. G—}; evel
copper [ :
wire :
1 Soft {ron
= L =—L"core

A simple arrangement for unini a 110 volt

circuit for the ringing of a bell. It avoids the

troubles incident to the use of dry cells.

ture of storage batteries. One of these

contrivances has been in use for more than

a year, and has developed good results.
Contributed by Carroll Moeschler.
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Saving Your Kettle from
Boiling Over

THE object of this apparatus is to re-

move a tea kettle, the water in which
is boiling, to the colder part of a stove by
means of a motor. When the water boils
steam is given off which is passed through
an india rubber tube, which is attached to
the spout of the kettle. When steam reaches
the wooden block on which is mounted a
piece of tin in the shape of the letter S, the
force of steam pushes it and it makes con-

The electric motor is caused to act by theescape
of steam from the boiling kettel. When the
kettle boils too hard, the motor draws it away
from the hot part to the cooler part of the range.
tact with the point B, closing the electric
circuit, and the motor C begins to revolve
and pulls the kettle by winding up a chain
attached toit, away from the hot part of the
stove. When pulled away the water stops
boiling, there is no steam to force the lever
A to point 13, and the lever is pulled back
by alight spring D; thus it opens the
circuit and the motor stops revolving.

Contributed by M. Cohen.

Hairpin Burglar Alarm
MANY people like to sleep with their
bed-room windows partly opened, but
fear to do so on account of the temp-
tation an open window offers to sneak
thieves. A simple alarm may be con-
structed from a hairpin, two nails and
some string. The alarm is arranged
to close the circuit to an electric bell and
battery. As shown in the attached
drawing, :
window sill, and the ends bent up. Then
two nails are driveninso that the hairpin
presses against both. These are con-
nected to the battery and bell. )
To set the alarm, tie a little loop of string
to hold the hair-pins away from the nails

wire stf:ple Nail tied
,r '. ~ {n string
Top sash
(iowered)
Bottom
sash
Strin
fasteng,d
to bottom
of sash
. Strin
L~ E
Loop
Hairpin
J J Switch
L3 FNBell
o« Nails
[]
Alarm Alarm
set released

A simple hairpin is the actuating element in
this burglar alarm. When the window is tam-
pered with, it springs open, closes the circuit and
rings the bell.
and lead the string over the top of the lower
sash, through a wire staple and fasten it to
the bottom of the top sash which is lowered
to the desired position. If the top sash is
lowered further or if the bottom sash is

raised, the loop is pulled off the bent hairpin,
which immediately flies against the nails,
cloges the circuit and rings the bell, which
unlike regular alarms will not reset should
the intruder hear the bell and quickly close
the window, but will ring until the alarm is
reset or the circuit opened.

As the string passes the top of the lower
sash, a nail or matchstick should be tied in
the string so that even though the top sash
be closed (thereby making the string slack)
the nail will catch on the wire staple and
leave the alarm intact for the lower sash.
Be sure that the enamel is removed from
enameled hairpins.

Of course, if an intruder knows of the
presence of this alarm, it is easy to beat it by
clipping the string, but then too, good alarms
are easily beaten if their presence is known.

Contributed by V. H. Todd.

Automatic Light Switch

A PERSON may have a clock that does
not keep accurate time and therefore
have no use for it. If he is the proprietor of
some shop this would prove a saving device.
The clock could be wound just hefore leav-
ing the store and then the lights would be
turned out at a reasonable time although
not at an exact time. This would save a
great deal of money, especially on display
signs and windows. The clock being set at
a given time for the alarm to go off, thus
the lights would be turned off.

the hairpin is screwed to the .—-

&>— &

—1Pull Socket fasltered
/Fo W31l wiltkh S?rips

The alarm in this arrangement winds the
string around the spindle of the alarm winder;
it pulls the chain out from a chain-switch se-
cured to the wall, thereby cutting off current at
the hour for which it is set.

The switch used is theregular chain switch
lamp socket, and as the string is wound up
the chain is pulled and the circuit opened at
a predetermined time.

A Genuine “Rinktum’’ Motor
O NE of the junior members of the club

brought forth an original idea in build-
ing motors of scrap, and with the excep-
tion of the bearing standards it was all made
of wire. A piece of No. 6 iron wire was bent
into a U about two inches high; this was set
14 inch into a small block of wood as Fig. 1.
The wire of a telephone induction coil prim-
ary was obtained and cut, in two pieces; one
piece was wound on U for field coils; that
completed the field assembly.

A piece of No. 10 was used as a shaft; on
this, four pieces of No. 14 iron were wound
and bent for armature poles as illustrated
in Fig. 4; the remaining half of the 22 gauge
was wound on these for armature coils. It
will be noticed that the connections between
armature coils are brought out and bent
in such a manner as illustrated in all figures:
these constitute the commutator. This
finished the armature.

Next two scraps of tin were made and two
holes punched in each, one for a screw and
the other for bearing, No. 2; when they were
put in proper place, two short tubes of brass,
or fibre No.7, No. 8, are put on shaft to keep
armature located right. The brushes No. 6,
Fig. 2, are made of four short pieces No. 22
or smaller twisted together and fanned out
as illustrated. A series connection was

) ———)
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made and motor developed high speed on
one dry cell. I claim this is the simplest

motor containing all the parts of standard
practice I have ever seen or heard of.
Contributed by C. R. Mullins.
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WA curious motor, almost as curious]as its very
appropriate name. It is made out ,of regular
scrap.

A Measuring Electroscope
A VERY curious electroscope can™ be
made in the following manner: Bend
a piece of wire in U shape and insert it in
a block of paraffin wax so as to make a
support, I'ig. 1. In the center of each of
the two legs of the wire aitach a little
hook in order to support the axis of the
instrument, which is an ordinary pin.
The moving part of the instrument
consists of a piece of straw or a sheet
of light paper rolled and pasted, which
is balanced in the center by the pin,
Fig. 2, which passes throughit. Now you
can attach to the base a scale, so the de-
flection of the straw can be observed.:;-
Fig. 3showsthe completed instrument.
If wetouch the U shaped wirewith an elec-
trified glass rod, the straw willmove.
Contributed by E. Alvarado, Jr.

F16.3

A simple electroscope, which anybody can con-
struct, out of common materials in a few min-
utes.
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Electric Switch From Lamp
Socket

THE writer was in need of an electric
switch for a small motor and made one
in the following manner:

A common electric light socket was tapped
directly to the house wires and the motor
as indicated.

INSIDE OF

\
SEPARABLE
PLUG

SOCKET

A very simple and efficacious way of making
a"switch from a discarded lamp’'base. Our cont
tributor used one for several_years with _ grea-
success.

Then a separable attachment plug was
obtained and the ecap f)ulled out. By ob-
serving the sketch it will be seen that a piece
of bare 14 gauge wire was connected between
the two terminals of the cap, so that when
the cap was re-inserted in the plug, it formed
a complete circuit when the switch-key of
the socket was turned “on.”

This made just as good a switch as could be
desired and has been in use for several years.
r It will be observed that the key in the
electric light socket is to be turned off when
the plug is being screwed into place.

Contributed by L. B. Robbins

Fan Motor Regulator

A SMALL battery rheostat and toy trans-
former may be used to regulate the
sgeed of fan motors, 110 volt lamps ete., in
the following manner.
The rheostat is connected directly across
the primary winding of the transformer, and
the motor or lamp is placed in series with

Secondary to mofor or lamp

—Rheostof

N ———
Primary

F~ A simple“suggestion for regulating the action
of a transformer, capable of still further modif-
ication as described in the article.

the secondary of the transformer and the
house current. This arrangement permits
fine regulation, especially if the rheostat
is of the variable type.

Darning Wrinkle

MOTHER long ago discovered that the
worn-out electric light bulb made an
ideal darning egg. For years she used one for
that purpose.
Darning stockings and socks at night,
which is her favorite time for such work,
had come to be a dread.
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Then one night when she was straining
eyes and patience on a pile of black hose,
a happy thought came to her. Why not slip
a lighted electric bulb into the stocking?

An extension cord made this possible and
Mother was overjoyed with the result.

Needless to say, the old darning egg has
been discarded. With the glowing one Moth-
er can see every stitch, and darning at night
is a pleasure.

Contributed by Mrs. Ida M. Kier

There are two kinds of electric lamps made,
some having a sharp little projection at the
top of the bulb; while others are smooth
all the way over the contour of the glass.
It is hardly necessary to say that for use as a
darning egg, which we believe is the correct
expression, the smooth type of bulb be used,
otherwise the little projecting point of glass
will interfere materially with the work. It
must also be remembered that as a matter
of perhaps trifling economy, as well as of
personal comfort, too strong a light should
not be used. The tendency of the day is to
use very powerful electric lamps; it is pro-
bable that a 3 or 4 watt lamp would answer
every purpose of the busy housewife.

(Editor)

How to darn stockings’in the dark,'by using a
smooth bulb electric lamp for the darning egg.

Electric Semaphore for Toy
in Railroad

AS our young people are now operating

their toy railroads by electricity in-
stead of by the old-fashioned spring actuated
locomotives, the semaphore shown here, we
are sure will interest them. The semaphore
proper is J)ivoted on top of a post and
1ts one end carries the armature or plunger
of a solenoid coil by a string as shown. The
other end may be weighted with solder to
compensate for the plunger. At both ends
of a paper tube are fibre discs, 7§ inch
diameter. Between the discs is the wind-
ing of No. 22 S. C. C. wire, of which two
layers are sufficient. A nail 214 inches long
constitutes the core, and its point of suspen-
sion must be accurately in its center, to avoid
its rubbing against the aperture. The sema-
phore arm is 3 inches long and it works on a
finishing nail, which may be hacksawed off
to match the thickness of the post and rivetted
or upset to secure it. The wires from the
solenoid are connected according to the views
of the young engineer. One wire may be
connected to the third rail and the other to
a shoe alongside the track, so placed that
the wheels of the train will touch it.

A block of wood for the base, is Y4-inch
thick and about 3 inches square. The stan-
dard may be Y4-inch square and a little
over 6 incheslong. On its top is mounted the
pivoted semaphore and on the same base is
carried the paper tube, or preferably one of

A toy semaphore for use upon a model elec-
tric railroad, something which we are sure will
interest many of our younger readers.

pasteboard, around which is wound the mag-
netizing wire. From the left hand end of
the semaphore hangs the iron core that fits
within the paper tube. The semaphore is so
balanced that 1t tends to descend. When the
current is passed through the solenoid wind-
ing, the core is drawn down, thus raising
the signal end of the semaphore.
Contributed by George E. Bidwell.

Electric Cut-Out

A serviceable cut-out for experimental

purposes can be made out of a mouse
trap. The variety of mouse trap required
can be purchased at any hardware store for
three cents; a !4 inch iron bolt two inches
long, fitted with washers (fibre preferred) is
the next thing needed. A hole must be drilled
through the trap exactly under the bait
holder, and the bolt must be slipped through
this hole, head up. Around the bolt two
la}}l'ers of No. 20 enameled wire is wound.
The contacts are made from pieces of spring
brass, or clock spring, and of this two pieces
114 inches long are placed one on each side
of the trap and tacked or screwed down.
These are arranged so that, when the trap
is set as if for catching a mouse, contact is
made at both points. Wires are attached to

A mouse-trap cutout. Our readers have had
various examples of the usefulness of a mouse-
trap in electrical work, and here is a very nice ex~
ample of how it can be used to prevent burning
out of fuses.

the contacts. In connecting up, the two leads
of the solenoid coil are connected to bring
the coil in series with one of the line wires.
The contact leads are connected in series with
the other line wire.

The under side of the bait holder is covered
with a thin sheet of iron. When an excess
amount of current flows, the electro-magnet
pulls down the bait holder, releasing the
lever and breaking the circuit. The bow of
the trap flies over, striking and resting on the
side of the trap opposite the contacts, thus
opening the circuit.

Contributed by Louis C. Miller
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A New Phenomenon of Current Reversers

Electric Attraction
CONSIDERABLE interest has lately
been excited by the so-called Franklin-

ique electrostatic currents, the wave cur-
rents of Morton, which are produced by

i

R .

a

FrG 7

.A poleTchanger, making connection with the
circuit by four mercury cups. he movable
Piece is turned through 90 degrees and put back
in the new position to change the polarity.

The simplest form of commutator is
shown in Fig. 1. A piece of wood about,
four inches square and 114 inches thick 18
required for the base. Four holes 14 inch
in diameter and 34 inch deep are bored in the
base. Four binding posts are then screwed
to the board a short distance from each hole
and a short strip of copper run from each

Zzzzzzxc L/

™ The attraction developed by static electricity })inding post into the holes These
for the body. A foot attracts the electrode con- - . ‘
nected with the prime conductor of a Wims- holes are to be filled with mercury. A short

hurst machine.
Holtz or Wimshurst machines.

The illustration depicts the attraction
exercised by a sphere attached to the prime
conductor of a static machine, and the sur-
face of a foot. This foot is covered by
a semi-conducting substance, the leather of
the shoe. As long as the spark discharge
is maintained between the electrodes a stron
attraction will be exerted between the baﬁ
attached to the conductor and the foot,

It is immaterial whether the person sub-
mitted to the experiment is insulated on a
glass-leg stool, or stands npon the ground.
The Franklinique circuit is completed be-
tween the prime conductor and the shoe
by the air surrounding the person.

Virgilio Machado in La Nature.

Light on Cellar Steps

H AVING a dark stairway leading from

basement to living rooms and not
wishing to go to the expense of concealed
wiring and a 3 way switch, I put up a pull
chain socket and by using screw eyes and
a chalk line as per illustration was able to
light or extinguish the lamp from either top
or bottom of the stairway. It has been in
daily use for 2 years and has given no trouble.

Submitted by S. D. Alexander.

Pulf chain wall
socKet and bulb

strip of wood (E) is needed next, and pieces
of heavy copper wire are passed through
holes to this and are bent as shown. A

Fig 2

A pole changer working by rotation. The de-
sired change is effected by turning the disc.
round piece of wood can be secured to the
center of this for lifting it from the mercury
cups.

\ Chatk
\~ line

A simply constructed pole changing switch.
A third way of effecting the reversal of pole con-
nections.

MU The battery is connected to the binding
y posts A and D) and the wires to the instru-
DD ment joined to the posts B and C. The
) current is reversed by lifting E and turning
it 90 degrees and placing it again in the mer-
cury cups.
Another form of current reverser is shown
in Tig. 2. Mercury cups are not required
in this arrangement. A block of wood of
‘ the same dimensions as shown in Fig. 1 can

Scr/'ew eyes

| be used. To each binding post copper strips
| are secured. The part in the center con-
| sists of a round piece of thin wood with a
wooden peg fastened to it. Also to this
round piece of wood secure with small tacks
or glue two semi-circular pieces of copper
as shown in the diagram. Turning the
center part through 90 degrees reverses the
current. The battery is connected to bind-
ing posts A and D.

(Continued on Page 237)
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\.Dark Doorway

stairway

How to light your cellar steps. When you open
the door the light is turned on; when you close
the door the light is extinguished; you have
nothing to think about except to pull a string.
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Electric Soldering Iron

THE soldering iron shown is one which I
have constructed myself and used for
some time with considerable satisfaction.
The heating unit consists of thirty

rre Rumli
Trory Plesters
of Foris—

—Solderirng Copper

An electric soldering iron. You do not have
to go to the stove or gas burner for heating this
iron; electricity does it.

inches of No. 24 resistance wire, which is
wound between layers of ashestos. One
end of this wire is grounded in the copper;
a hole is drilled therein for its reception an
it can be brazed there; even if the spelter
does not take hold of the resistance wire,
it will operate to secure it in the copper.
Two inches of the other end of the wire after
it has been wound around the copper, is
bedded in plaster of Paris, a cylinder of which
is cast around the shank of the iron and

which plaster holds one of the binding posts.

The other binding post is fastened to the
shank proper. This gives a closed circuit,
The iron heats surprisingly well on a poten-
tial of 110 volts.

Contributed by Charles Warren Wilman, Jr.

Key Switch For Miniature
Lights

MANY times a small bulb and a couple of

dry cells are used to light an attic or
small closet, but the switch can not always
be placed near the bulb and more wire is used
than necessary. Pendant sockets with switch

for miniature bulbs are sometimes hard to

secure, but this difficulty may be overcome
asfollows:

An old key socket of the 110 volt variety
has all the unnecessary parts taken off and
the brass threaded portion removed. To

(Continued on page 237)

_—Wire fo Minature
Keceptacle from
Cord lugs

How to adapt a regular lamp socket to a minia=-
ure lamp, so that the original snap key will turn
he new lamp on and off.
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Improved Electric Incubator

IN practically all electric incubators, the

heat is regulated by a thermostat

which automatically cuts off the current
when the heat becomes too great.

A serious handicap is the arc formed be-
tween the contact points, despite the fact
that a large capacity condenser is shunted
across them. This arcing is practically con-
stant and after having known a friend to lose
an entire hateh through failure of the con-
tact points to separate properly, I evolved

)

A,

my

Trensformrer
e ¢
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‘Therrostal

[l Condernrser

Relay.

76 Heating Corls

A simple connection operated by a thermostatic
bar to regulate the temperature atc .

the following plan, using an old telegraph
relay and a belrf tra,nsforxgxer. grap
_ Not only does this method eliminate are-
ing entirely, but the apparatus regulates
much better and operates with less electricity.
The condenser C is made of about 14
ound tinfoil between heavy waxed paper.
he diagram is self-explanatory.
Contributed by L. C. Denio.

Hall Door Bell and Signal
Connections.
T

HE approved idea for wiring hall doors

is to have some device to indicate that
no one is in the house; at least such a system
is useful for smaller houses, where there is
not always someone at hand to answer the
bell. The illustration shows a connection,
by which, in one position of the main switch,
a buzzer is in circuit with the push button
for the back door and a bell is in circuit for
the front door. All circuits are operated
from the one battery. Asthe switch isshown
in the diagram, the buzzer and bell being in
circuit, the bell will ring for an applicant at
the front door and a buzzer will sound for an
applicant at the back door. If the house is
to be empty, the last person to leave it pushes
the switch over to the other two connections.
This throws out the circuits for bell and buz-
zer and brings into circuit two electric light
bulbs which are placed back of translucent
signs, with the word “Out” upon them.
One of these signs is at the front door and
one is at the back door. Now, if the buzzer
is pressed at the front door, the bell will
not ring, but the lamp behind its sign will be

ndr ghess with leters -G |

Z Switch
!
l ~rl_ B |

/ i - . - Y

‘l;‘ ;E/?"/J Buzzer N ‘\&Jr— r;j{i%

(- - }Q/ = %}/
Battery

On Back Door
¥ Connections with thermostat and condenser
for regulating the heating coils in anincubator.
There is a condenser to obviate the destructive
sparking at the make-and-break contacts.

Glass contaming Bl

Lty
. Colored paper .. Glass:" [

lighted and the word “Out” will be shown
for the enlightenment of the visitor. At the
back door the same arrangement is provided,
and with the switch in the positionlaststated,
if the button at the back door is pushed in,
the word “Out’’ will be displayed upon its
screen. Only the one lamp is lighted by
pushing either button.

Contributed by Leonard Rexin.
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Magnetic Rectifier
By Raymond Roof

N these days of high vacuum tubes,
both transmitting and receiving,
a high voltage B battery is es-
sential to satisfactory and efficient
results. This voltage can, of
course, be made up of standard block B bat-
teries, but the number necessary to attain
a voltage of 200 or more for transmitting,
represents an outlay of money that few of
us care to contemplate. A motor-generator
can be used, in fact is necessary for high
powers, but to the average user, its cost Is
prohibitive. There remains, then, the home-
made primary battery or the storage battery.
The storage battery will generally be found
more reliable and satisfactory providing that
a convenient means of charging it can be
found.

It was to fill this need that the writer de-
signed the following magnetic rectifier. This
differs from the ordinary rectifier in that
no step-down transformer is necessary for its
operation, and it rectifies but one half of the
cycle. The description and operation is as
follows:

A spark coil is connected directly across
the line. The core of the coil is made up of
soft iron wires to which is fastened a thin
piece of tin projecting in line with the axis of
the core. A permanent maget’s poles are
placed over the end of this as shown. A
piece of clock springis riveted to the top, bent
as shown, and a piece of copper is riveted on
the end of the spring. This is one contact.
The other is a block of carbon, which is made
adjustable.

Referring to the left end of the cut, a
double connection is seen. One of the con-
nections goes to the end of the core; the other
goes to the terminal of the coil.

The current passes through the coil mag-
netizing the tin strip B so that end I is
North for one half of the eycle and South
for the other. When it is North, then by the
laws of magnetism, N repels I and S attracts
it. (See diagram). This separates the con-
tacts and no current flows through the core,
the path of the direct current. When, how-
ever, I is South, N attracts F and S repels it.
The contacts are brought together and cur-
rent flows in the direct current circuit. Thus
it will be seen that a pulsating direct current
can be drawn from the apparatus.

The D. C. voltage will be very nearly 110
during the half cycle that current is flowing.
The storage battery can therefore be made
in about 80 volt sections and connected in
parallel for charging, and then changed to
series for use. The charging rate is regulated
by a lamp bank, thus making the apparatus
extremely flexible.

It might be thought that the spark coil
secondary, being directly connected to the
line, would draw an abnormal amount of cur-
rent. However, the resistance is so extremely
high that no appreciable amount of current
flows. While it rectifies but one-half of the
exvcle, there is no current flowing during the
other half, so its efficiency will be nearly
the same as the ordinary rectifier employing
a step-down transformer. The efficiency is
highest when the D. C. voltage is nearly 110.
On lower voltages the lainp bank takes the
major portion of the power. 3

The tin strip should be of such length that
its rate of vibration is the same as the al-
ternations of the current. This can be found
by experiment; cutting off small pieces until
the widest swing is obtained, or a small
weight can be placed on it and made adjus-
table, this being moved until the widest
swing is obtained when the current is turned
through the coil.

No dimensions can be given because of the
variation in size of the different parts. How-
ever, for currents of two or three amperes,
the contacts should be in the neighborhood
of one-half an inch square, and should be
adjusted so that they make a full area con-
tact, and deliver the maximum amount of
current with minimum sparking.

The polarity of the apparatus can best
be determined by experiment.

If the spark coil secondary shows any ten-
dency to heat, another should be connected
in series with it, using only one, however,
to polarize the tin strip. The strip should

qubon

Copper disc~.
J A 7

110 V. 60 cycle
AC. supply

A home-made magnetic rectifier with copper
and carbon contact operated by a coilland a perm-
anent magnet.

not be heavy, as the magnetic flux is not very
strong.

The storage battery can best be made
from test tubes using plain lead plates, formed
by repeated charges and discharges. The
writer recently ran across a formula in"a
dependabhle book on storage batteries, which
will form the plates much more rapidly. It
isasfollows:

One part sodium nitrate; two parts sul-
phuric acid; ten parts distilled water.

This solution should be placed in the tubes
and the plates inserted. The forming pro-
cess will take one hundred hours. The plates
should then be removed and thoroughly
washed in clean water, after which a 209,
sulphuric acid solution in water is put in the
tubes and the charging current turned on.
The rate should not be over !4 ampere for
such small cells.

Mazda Fish Catcher

We have previously illustrated a method
of catching angle worms by electricity.
When you have caught your worms by elec-
tricity, you can continue the good work and
use an electric light to show the fish where
the worms are. It is known that animals

An electrically lighted fixture. The light is
maintained by an ordinary flashlight battery,
only you_must be sure to bait your hooks.

are variousll};e affected by light; eels are
supposed to be attracted by light, held above
the surface of the water; but here, where
a flashlight is lowered into the depths of the
water, it is fair to assume that the fishes
will be still more easily enticed.

Why light attracts animated beings is an
unsolved J)roblem ; birds and insects are
especially drawn to a flame.
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structive too. There is a monthly prize of $3.00 for the best idea on “*short-circuits.” Lock at the illustrations and then send us your own particular “Short-
Circuit.” It is understood that the idea must be possible or probable. If it shows something that occurs as a regular thing, such an idea will have a good chance

THE idea of this department is to present to the layman the dangers of the electrical current in a manner that can be understood by everyone, and which will be in
to win the prize. It is not necessary to make an elaborate sketch, or to write the verses. We will attend to that. Now, let’s see what you cag do

POORLY IN- =5
SULATED é’j%
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PRIZE
WINNER

Beneath this soil lies Here rests in peace This stone is in honor
Old Artemus McNeil. Jimmy McGill, Of Jim McGuire.
By accident he hooked His dentist used Who tried to drag his pal
An Electric Eel. A ‘‘shorted’’ drill. From a live wire.
—John J. Pascik. —G. Lloga -Lionel Hunt.

—~
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© <

Lies resting here This sod now covers This monument’s for
One Jeremiah Fox. Poor Annabelle Boker. Nathaniel McSlater.

He turned the hose She opened the switch He tried to fix the motor
On the live fuse box, With an iron poker. With hands on radiator.

—Samuel Richman. —Ewart Boring. —Thomas J. Totten
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HERE are perhaps more storage bat-

I teries ruined through low electrolyte
than from any other cause. As
almost everyone knows, the electric storage
battery contains two or more lead plates
supposed to be wholly immersed in a solu-

\{enf hole

/ .
W Ignition

swifchy

Flexiblt;,’rubber
disc

f Make and Break contact operated by the level of
the solution in a storage battery.

tion of sulphuric acid, called the electrolyte.
When the battery is charging, and has reached
a high voltage, this electrolyte “boils” or
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An Electrolyte Level Indicator

“‘gases,’” owing to the evolution of hydrogen,
and the water slowly evaporates until finally
it gets below the top of the plates. The evolu-
tion of hydrogen also involves the exhaustion
of the water. Then, as charging continues,
only the lower portion which is covered by
electrolyte becomes charged, while the un-
covered portion stays uncharged.

Now if water or electrolyte is added, the
top and bottom parts of the plate are at
different potentials, thus resulting in a heavy
“local” current which discharges the active
plate at a high rate and eventually ruins
the battery.

The remedy is to add pure, distilled,
(never simply boiled) water before the
electrolyte gets below the top of the plates.
In the past, this has meant a daily inspection
of each cell by removing the vent plug. Now,
however, the automobile driver can remain
in the seat, and a casual glance at this am-
meter will indicate whether the electroyte
is getting low. A front view of this ingen-
ious arrangement is shown and an interior
view of the plug is also given. It will be
noted that in addition to the standard am-
meter movement, there is a little shutter
which may move up and cover the hole in
the dial. This shutter is actuated by a small
electro-magnet, the end of which is painted
red and marked “LOW.”” The little shutter
is painted white and is marked “SAFE.”
When the electromagnet is energized as will
be described later, the shutteris attracted so
thatit coversthered end of the magnet and the
word “SAFE,” appears. When this magnet
is de-energized the shutter falls down and the
word “LOW?” appears in the dial hole, on
the magnet pole.

The novelty lies in the method used to en-
ergize and dc-energize the electromagnet.

Measuring High Altitude Air

each balloon. Fortunately, the propagation
of sound in the upper air is much superior to
what it is on the surface of the ground. Keep-
ing the charges down to )4 pound, excellent
microphonic registry, quite satisfactori\; in
all respects, will be obtained when the shells
explode at a distance of 12 miles from the
the receiving apparatus. When this ex-
periment was tried, the wind blew against
the direction of propagation of the sound.

The microphonic stations are distributed
over the region, so as to be all in the same
horizontal plane, and on two rectangular
axes—one station being at the point of in-
tersection of the two axes. This arrange-
ment makes the calculation of the location
of the puints where the explosions occur,
much simpler and quicker than with any
other disposition. The microphonic stations
are connected by electric circuits to a central
station, where registering galvanometers give
their indications on a sin%(e sheet of smoked
paper. The clock-stylus keeps on this same
sheet of paper a record of the time; the speed
of the motion of the paper is such that .005
second can easily be read on it. Each in-
terval of time represents a motion of about
6 feet of the sound waves. This degree of
precision is (1uite enough. .

It is readily shown that to determine the
point of explosion in space, it is enough to
know the instant, when the noise of the ex-
plosion reaches four of the microphones; but
in practice it is not enough to use only four
microphones. If one of them works badly
by any accident, the problem will become
indeterminate. If any observer commits an
error in reading, then the four numbers which
he calls out will detcrmine a point. But this
point eventually will not be on the trajectory
of the balloon. It is evident that the number
of microphones should be increased so as to
control all possible errors and guard against
defects in their registrations. Generally

(Continued from page 214)
seven are used, so for each calculation there
are three verifications, under the most fav-
orable circumstances.

On the other hand, it is necessary to make
corrections theinstant when the sound reaches
the microphones. The wind is the cause of
this. The sound waves propagate themselves
in concentric spheres, with the point of the
explosion as the center. This starting point
is determined with regard to the air, but
this air is in motion and carries along withit
the wave and the sound of explosion, and
with the sound wave reaching the microphone
they seem to come from a point through which
the wind has carried their sound.

Now, what is to be determined is not this
point, but the point where the explosion really
and actually took place in space above the
earth.

The correction which has to be made seems
difficult to calculate, because it assumes that
the movement of the air is known, and
this movement is exactly the thing which
the observer is trying to measure, It shows
in an interesting way that it is not
necessary for calculating the correction to
know the wind at the altitude of the explo-
gion. It is even possible to make this calcul-
ation a priori, before the explosion has
been registered. )

Outside the correction for the wind, we
must remember that sound does not radiate
in rigorously straight lines. The slight curva-
ture has two causes, inequality of speed of the
wind at different latitudes, and variations in
the temperature of the air. A general allow-
ance for all these points, and practically
sufficient, is made by assuming an approximate
variation of temperature. ithin the three
miles elevation this variation differs very
little from a progressive fall of temperature,
a degree for every 600 feet. L

Experience shows that the principles
which we have described are very satisfactory;

In each vent plug there is a hollow space as
shown in the cross section, the lower end
of which is closed with a piece of thin flexible
rubber, which presses against the lower arm
of a little platinum contact. This lower
contact arm is connected to a binding post
by means of a flexible wire. The other contact
is stationary and is connected to the other
binding posts. The vent plugs are connected
in series as shown and run through
the switch to the indicator.

It will be readily apparent that when the
battery is full of electrolyte, the flexible
rubber is pressed upwards and the contacts
are closed. Then when the ignition switch

¥ Battery Signal to tell when more distilled water is
needed in the battery.

is closed, the little electro-magnet is ener-
gized from the battery and the shutter
jumps up, thus showing “SAFE.”

Now should the electrolyte in any one of
the cells fall below a predetermined level,
the contacts open and the shutter falls, thus
showing “LOW.”

It is safe to say that this simple device will
add several years to the life of many thou-
sands of batteries.

Currents

the lines which determine by theirintersection
the horizontal projection of the point of ex-
plosion, ought, of course, to meet in a single
point, which is the point sought for. In
fact, they really determine a small area which
the topographers call a chapeau (hat).

Now, when all corrections are made, this
area determines the point of explosion with
an approximation of 30feet; which corresponds
in normal conditions to an error of less than
a foot in the speed of the wind, and less than
2 degrees in its direction. These quantities
are far inferior to the accidental variation to
which wind is subjected in every instance,
referred to as its mean velocity.

During the war the increased use of high,
trajectories and constantly of great ranges
made it necessary for artillerists to get from
the meteorologists the speed of the wind at
elevationsregularly reaching 2% miles.

These figures could be obtained definitely
by the method described above. The method
succeeded even with wind blowing at the
rate of over 100 miles an hour, and in some
cases the wind was measured at an altitude of
about 6 miles.

It seems extremely probable that the
method here briefly described will put in the
hands of meterologists a reliable method
of exploring aerial currents up to an altitude
of 6 miles. This altitude, as our readera
know, is a critical level in the structure of
the atmosphere, for here is the area of separa-
tion of the troposphere and stratosphere.
The letter is the part of the atmosphere which
is affected by contact with the surface of the
earth. It is subject to vertical movements,
and the clouds gloat within its limits. The
troposphere on the contrary, is exempt from
vertical movements, and is cloudless. This
method of sounding by sound, improved in
details, will permit the compete exploration
of the region containing all the clouds, which
directly influences the weather.
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THIS department is conducted for the benefit of everyone interested in electricity in all its phases. We are glad to answer questions for the benefit of all but necessar.
ily can only publish such matter as interests the majority of readers.
1. Not more than three questions can be answered for each correspondent.
2. Write on only one side of the paper; all matter should be typewritten or else written in ink. No attention can be paid to penciled letters.
3. Sketches, diagrams, etc., must always be on separate sheets.

4. This department does not answer questions by mail free of charge.

The editor will however, be glad to answer special questions at the rate of 25 cents for each.

On questions entailing considerable research work, intricate calculations, patent research work. ete., a special charge will be made. Correspondents will be informed as

to such charge.

Kindly oblige us by making your letter as short as possible

Pencil Light
(60} (Edward Holmes, Wilmington, Del., asks:

Q. 1—I have attached a small pencil rigid-
ly to the end of a flash-light, which enables
me to write in the dark. Do you think this
device has any practical value?

A. 1—This question should have been
sent to SCIENCE AND INVENTION Patent Ad-
vice Department, which department in that
publication is used expressly for answering
such queries. The idea is very old and was
published in 1914 in a magazine then called
MODERN ELECTRICS. It is not as valuable
as those small clips which may be attached to
pen and pencil and which contain a tiny flash-
light bulb and communicate with a battery
placed in the vest pocket, the wires of which
may lead down the arm for continuous ser-
vice or be brought out when necessary for
temporary use.

An electrically lighted pencil, such as any-

one can arrange for their own use.
Powdered Carbon and Rods
(61) Mr. Chas. Van Dunker asks:

Q. 1—Where can Isecure powdered carbon?

A. 1—Send stamped self-addressed envel-
ope for this information.

. 2—How is powdered carbon moulded?

A. 2—The adhesive for moulding carbons
into shape is some carbonaceous cementing
material, such as molasses, sugar solution,
pitch or tar; in some instances wax is used
as the adhesive.

The rods are then moulded into shape and
baxzed for a long time at a red heat, all air
being excluded. No other ingredients are
used in making carbons. Sometimes the
carbon is subjected also to hydraulic pressure.

In making electric light carbons, it is fair
to assume that there are certain details of
menipulation which are not revealed, in
other words, which are trade secrets. One
great point is in the case of electric light
carbons to get them of uniform quality and
absolutely straight. Frequently they are
made of two materials, a softer one mn the
center, when they are called cored carbons.
Battery carbons in various shapes can readily
be made on these lines; in baking them
they are enclosed in an iron case and bedded
in powdered charcoal 8o asto prevent oxidiza-
tion or burning. We will be glad to give you
mere information if you wish it.

Electricity
(612\) George B. Saeliville, Halifax, N. S.
asks:

Q. 1. What is the latest thing that has
b%en discovered in regard to what electricity
is?

A. 1. Little can be definitely stated in an-
swer to this question. The investigations
in radio activiry are steps in the right direc-
tion. Bntitis a curious fact that no good
definition of the word eleetricity has been as
yet evolved.

Dielectric Constants of Rubber

(63) J. D. Strong, Riverdale, Kansas, asks:

Q. 1—What is the dielectric constant of
rubber?

A. 1—The dielectric constant of India
Rubber is from 2.22 to 2.497; hard rubber
2.05 to 3.15. Air at ordinary pressure is used
4;500% standard, its inductivity value being

Arc Lamp Resistance

(64) John A. Smith, Hopewell, Va., asks:

Q. 1—How can I make a resistance for
starting a heavy electric arc?

A. 1—We would advise that you use a
choke coil composed of six layers of No. 14
double cotton covered wire wound on an
iron core eleven inches long and one and one-
half inches in diamenter, with a tap taken off
in each layer as a resistance for striking the
arc. If you are using direct current a water
rheostat which may be shorted after the
arc is running, may be employed.

Electric Lights On Trains

(65) Henry F. Snyder, Englewood, N. J.
asks:

Q. 1—Ilow are trains lighted? I have
noticed that electric lights are used on rail-
roads, but often wondered how steam roads
obtained the energy for these lights.

A. 1. The trains when running drive a
dynamo which in turn supplies enough energy
to feed the lights and also to charge stor-
age batteries. Recently,in order to eliminate
the storage battery a turbine drive which
makes use of waste steam has been intro-
duced. Thisis on top of the engine, just
back of the smoke stack. At times when the
train is stationary, a small by-pass to supply
steam is used which continucs to actuate the
turbine generator.

Synchronous Lamp Glow

(66). Geo. Woest, of Lodi, Calif., says:

Q. 1. I would like to make a lamp glow
in synchronism with voice vibrations. How
can this be done?

A. 1. It takes alamp some time before it
heats up, and also some time before it cools,
and therefore, the filament could hardly be
made to glow in synchronism with the in-
coming voice sounds of high frequency.

Q. 2. Canl patent a selemium cell and
amplifier for talking moving pictures?

A. The selenium cell and amplifier for
receiving is a very old feature, and has like-
wise proved to be operative in one type of
talking motion picture, patented twenty
yg:lzrs ago. Yet your device may be patent-
able.

Electric Humidor
(6’17\) Barnard Sack, Alberquerque, N. M.,
asks:

Q. 1 Inacigarstorewhere I amemployed
we have trouble in keeping our cigars moist
in that the humidors are not very well
arranged. Perhaps some electric device
would answer the purpose.

A. 1 Thesimplest device which you could
use 1s shown above. It consists essentially
of an incandescent lamp hanging downward

Sy

- Sitsesisiamrines

An electrically operated humidor for keeping
cigars and tobacco at a proper degree of moisture.

in a jar of water. The cover of the jar'is
perforated. Motor driven devices could
likewise be constructed but we believe these
would cause considerable vibration in the
cigar case.

Spark Intensifiers

(68) Edwin Metler, Cleveland, Ohio, asks:

Q. 1—What forms of spark-amplifiers are
used for automobile ignition systems?

A. 1—There are several attachments to
spark plugs which claim to improve the
gua]ity of a spark and also the heat it pro-

uces. The first is an ordinary transformer,
the second is a condenser, and the third is an
auxiliary gap. Tests prove each of these to be
very efficient, but in the long run we be-
lieve that the regular ignition rendered by
the ordinary coil or magneto is as service-
able as any of the newer and alleged improved
forms.

Sometimes a simple break in the high ten-
sion line is used, but it is very doubtful if any
good is done to the ignition by such devices.
They do however show a spark, so that a
certain amount of comfort may be felt by the
trusting motorist.
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Light Switch Opener

(69) Robert Lamia, Philadelphia, Pa., asks:
. % 1 On leaving the store at night, I
find it advisable to have the lights burning
until one or two in the morning as an adver-
tising feature. I have had great difficulty
in turning off the lights by an ordinary alarm
clock, which is not powerful enough to open
the heavy main switch at all times. When
it does, there ig terrific arcing at the contacts.
Will you kindly give me the details for a
device which will serve my purpose.

A. 1 There are no details necessary.
If you will purchase a rat trap from your
local hardware store and arrange it as shown
in the illustration elsewhere, you will
find that it will answer your purpose ex-
ceptionally well. A ring is placed around the
handle of the switch so that it will fall off
when the circuit is opened or may be removed
when desired.

You will find elsewhere in this issue a de-
scription and diagram of such a switch.

Reverse Switch
(70) J. B. Hurr, Cincinnati, Ohio, asks:

Q. 1 How can I make a simple reverse
switch for a motor?

A. 1 We would refer you to the last
issue of this magazine.

Q. 2 I wouldlike to make a bed warmer
for an invalid to be placed at his feet. How
can this be simply constructed?

A. 2 The easiest method is to purchase
one of the old style carbon lamps and mount
this in a fruit jar or metal pan. A thin layer
of absestos could be placed around the jar or
asbestos cloth wrapped around it, and if de-
sired two openings may be cut in the top to
permit an access of air. It is advisable to
have a small opening in the fruit jar top at all
times so that the expansion of the air in the
bottle would not make it dangerous.

We have described in our January issue
exactly such a lamp heating pad as you ask
about. The non-conducting quality of bed-
clothes as far as heat is concerned is such that
a 2 candle power lamp, which of course’ con-
sumes a small amount of current, is quite
sufficient for the purpose of warming the bed
as for an invalid.

Static Electricity

(71) Mr. James P. Woodward, Shreveport,
La., asks:

Q. 1—Please give several methods of
generating static electricity simply.

A. 1—Static_electricty can be generated
by the following methods; but in very
small quantity.

1—Comb the hair with a rubber comb.
On a cold night orday considerable electric
excitation will be produced.

2—Stroke the back of a cat on a cold even-
ing. In the dark you will noticesparks.

3—Rub your fountain pen with a piece of
wool.

4—Rub a piece of sealing wax with a piece
of silk.

5—Rub a glass rod with a piece of silk.

6—Stroke a piece of paper, briskly, while it
is on your lap; you will notice that it will
then stick to the wall-papered wall.

For generatinglarger amountsof static elec-
tricity, a Wimshurst machine is advisable.
Of course, all the above methods are in the
line of amusement. Everybody has rubbed
his sealing wax on his coat or the amber
mouth-piece of his pipe and picked up little
scraps of paper with it, but all thisisforenter-
tainment rather than practicability. Quite
frequently, sparks can be drawn from the
person by walking, when electric excitation
is produced by rubf)ing the soles of the shoes
against the carpet or mats in a steam heated
house when the air is dry. It is possible
to light gas with the finger-tips in this way.
You can produce static electricity in any
amount by a Wimshurst electric ‘machine.
We have described in our November issue
a simple Wimshurst machine in which phono-
graph records were used for the plates.

Then there is also the electrophorus, which
you will find described in any text book on
electricity.
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Fire Alarm
(72) J. Burgess, New Orleans, La., asks:
Q. How can I make a simple fire alarm
which will register as soon as the temperature
in the room rises to a little above the melting
point of butter?
A. 1. By constructing a firealarm as shown

A fire alarm switch, depending for its operation
on the melting of paraffin by the incipient heat
of the flames.

in the illustration wherein two sFring bar
clips are separated by a small plug of paraffin,
your problem is solved.

Astral Tube
(7%%{:)3 William Howard, Sacramento, Cal.,
asks:
Q. 1.—Does an astral tube have anything

roducing a very pretty Geis-

An astral tube,
sler tube effect, when shaken.

to do with astral bodies or does it indicate
their presence?

A. 1—No, neither.

Q. 2. What is this?

A. 2.—An astral tube is a simple long glass
tubein which thereisanother bulbousportion.

This makes the tube look very much like a
Geissler tube. Between the inner and outer
parts of this tube is a small quantity of
mercury. By shaking the tube vxgoroujy it
glowsin the dark.

6 volts to 110 Volts
(74) E. D. McGurry, Ardmoro, Okla., agks:

Q. 1—I want to make a transformer which
will transform 6 volts 20 amperes direct
current to 110 volts, to give me sufflcient
power to light 15-110 volt lamps.

A. 1—Twenty amperes at six volts are
120 watts. It will therefore be impossible
for you to obtain, even under the most
efficient methods, much more than one ampere
at 110 volts from the secondary of a trans-
former; this is assuming that there are no
losses in_the transformer.

The efflciency of the best designed trans-
former is about 949,. It is necessary also
to make allowance for an alternator or vi-
brator in order to produce the alternating
current supply for your transformer.

Here again losses will be found. Eventual-
ly you will discover that a maximum output
from the secondary of the transformer will be
about .5 ampere at 110 volts pressure. Thus,
under no conditions could you get sufflcient
current from such a source to %ight 15-110
volt standard lamps which may, of course,
range in amperage consumption anywhere
from one quarter to one ampere. This arrang-
ment has simplicity to recommend it but is
very inefficient and will give an irregular
current.

You are starting with 6 volts and 20
amperes, which give you 120 watts. A
first classlamp uses 1 watt to a candle power,
so that you can figure that you have power
enough to maintain 120 candle power, pos-
sibly a little more with specially good lamps.
The 4 watt to the candle power, which is so
favorite a term in England, is quite too high
to be admitted as a criterion of general prac-
tice. The transformer for you to use is a
rotary one, which can deliver direct or al-
ternating current according to its construc-
tion, and can step the voltage up or down
according to the way it is wound. You are
working on so small a scale that if you get
the 100 watts out of your converter you will
do well. If these watts are delivered at
110 watts potential, vou will have about
9/10 of an ampere. If this 9/10 ampere is
delivered to fifteen lamps in parallel, each
lamp will get 6/100 of an ampere, which
would give you about four or five candles
probably to the lamp, because high efflciency
would hardly be expected from such small
lamps. You had better be more generous
in your original electric power, or be content
with fewer lamps.

Permanent Magnet Inquiries
(75) H. W. Miller, Bloomington, Ill., says:
I have heated a steel U shaped magnet and
bent it into a different form. I find I can-
not remagnetize it.

Q. 1—How do you account for it?

A. 1.—When heating a magnet of either
the “U " shape or bar type to a red heat or a
white heat, you destroy immediately the
molecular arrangement within the iron, and
therefore the iron loses its magnetism.

Q. 2—How can I remagnetize it?

A. 2—One way to remagnetize it is to
temper it glass hard at first, then to place
one of its poles in contact with the north pole
of a powerful electro-magnet and the other
pole in contact with the south pole of a similar
magnet, and then to make and break the
current intermittently for a few minutes, or
else to tap the magnet with a piece of brass
while the current is turned on. We would
advise that you take this steel piece to one of
of the firms who specialize in remagnetising
the magnets of generators and let them mag-

netize it. .
Another way of magnetizing a steel bar
is to coil a wire around it and pass a good

strong current through the wire, tapping the

steel If you wish, as this is supposed to facili-

itate taking on polarity. Sometimes a short
Continued on Page 236
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HE Radio Specialty Co.--“Rasco” for short—is
world to-day. This company makes a s

E RASCO HAS IT!”

attention for the simple reason that most of our orders are small.

The reputation of this house was built upon service. .
Thousanqs' of unsoli
Be sure to get our great catalogue, containing several

Rasco service, Rasco promptness!

probably the most unique supply house in the United States, if not in the
pecialty of small orders, no order being too small to get immediate and prompt

Ask any of your acquaintances what they think of Rasco goods,
cited testimonials on file to prove that we serve the public best!
hundred different parts, which is illustrated below.

ORDER DIRECT FROM THIS PAGE. ALL GOODS SENT PREPAID IN 24 HOURS

1100 “RASCO" AUDIO
FREQUENCY
TRANSFORMER
We have compared many
of the present transform-
ers on the market but
have finally decided upon
a type that is the most
efficient one we have seen
80 far. The best ampli-
fying transformer is that
in which- the impedance
of its primary is equal
to or exceeds the impe-
dance of the plate-to-
fllament circuit of the
tube in which {;.u:l connected,

We g to equal any one on
the market.

Ne. 1100 *“Rasco’” Audio Frequency Transformer (not
assembled) each prepaid........................ $2.65

ANTENNA CONNECTOR

This antenna connector i3 made
entirely of aluminum, s light
and will not rust. The only
connector of {ts kind. The 4
antenna wires go to the upper
holes; the lower hole takes the
lead-in. Don’t solder your
aerial, don‘’t have loose con-
nections. Dimensions 2” high,
1%” wide, %" thick.

No. 999, Connector, each..$0.35

THE RASCO BABY
DETECTOR

In presenting this little De-

tector, we feel sure that it

fills a place never taken before

by any small detector. It does

1898 & variety of things and does

them all well and better than

The base is solid, black com-

Mounted on same is a nickel holder and

binding post which holds a flutted hard rubber knob
with its sliding rod member.

The outstanding part of the Detector. is the patented

nicke) detector cup and binding post. The knurled

cap unscrews and you place the Galena Crystal in the

cup, then replace the knurled cap and the galena

crystal is held secure. The circular hole in the cap

exposes enough of the crystal for ordinary purposes.

No.1898,.Rasco Baby Galena Detector. Price, pre-

DRI oiitiiiieieenietiaiattettetsttanennnaanns $0.50
No. 1899, Rasco Baby Detector with Galena and Ra-
diocite Crystals. Price, prepaid............... $0.75

ation. Its
6241 die. s 17
height 18

%", hole 5/32”., The shank is %” high,

Ne. 6241, Knob, eaoh....................... ...$0.08
MARCONI KNOB

Has a central hole of 5/32% and seat to hold the

screw, dia. is 134, height %”.

PANEL SWITCH LEVER

New style switch lever with

lock fork. It is impossible for

this lever not to make posi-

tive contact at all times. The

blade radius is 1%”. Blade

is nickel plated and polished.

Fork is phosphor bronze, The

lock fork holds the serew (in 200
which it rotates), securely.

A loose contact is impoesible.

No. 200, Switch Lever, complete as illustrated..$0.30

BAKELITE PANELS

We list below zix psnels,
the sizes of which have
been selected after care-
fully checking up many
dimensions of the most
popular radio apparatus
on the market.
Note particularly that
350.55 our prices are anywhere
from 25 to 5G9, lower
than those qucted by most other concerns. The reason
is that we buy these panels in very large quantlties,
and we do not cut sheets to order. Remember always
that when sheets are cut to order they cost you at
least 509, more than our prices, because you must
pay for the cutting and the necessary waste.
Note also that we ship these panels prepaid. This
alone amounts to a considerable saving.’
No. 6” x 127 x 3/16”

. thick, eack....$1.90
No, 351 6” x 18" x 3/16” ** ... 288
No. 352 9" x 127 x 3/16” ... 3.00
No. 353 12” x 18” x 3/16” .e.e 5.65
No. 354 6%” x 19%” x 3/16” ... 3,50
No. 355 6” x 7%” x 3/16” . 520

LITZ WIRE
This wire is recognized as the only thing
for winding coils for Radio instruments.
Particularly recommended with our No.

“RASCO" LUBRICATED
PANEL SWITCH
A radio switeh that has
two nuts at the end is a
monstrosity, for the reason
that it will never stay put.
Our patent spring fork
holds the switch handle
always under urniform ten- (921
slon, at the same. time it .
insures the best contact possible. New wiping cone
tact, which covers every point of the switch point.

343 Vari Rotor, for vari 8,
banked windings, etc.
No. 323, Litz Wire, 20 No. 38 strands.
enameled double silk wire, per foot, $0.02;
per 100 feet, $1.15
No. 890, Litz Wire, 10 strands No. 38
323 wire, per foot, $0.01; per 100 feet, $0.75.
No. 891, Litz Wire, 16 cables of three
;;r;?du No. 38 wire, per foot, $0.03; per 100 feet,

Another new improvement is the lock fork, which can
three different ftl to d the
ewitch to varjous thicknesses of panels.

No. 1921 "*Rasco’’ Switch, as illustrated, each $0.50.

No. 838, Marconi Knob, each.................. $0.15
RASCO POSTS
These are our very
own patterns, from our
own designs and look
mighty handsome on
any instrument. The
top knobs are of com-
202 200 position, the bottom 030 029
parts brass nickel
plated polish,
No. 202 fs nickel plated at bot-
tom part.
“Rasco”” Binding Post, 8/32

thread, each, $0.10; doz., $!.00.
No. 202, Post, each, ..... $0.08
Nos. 650 and 65! mado entirely
in composition with a hexagonal
brass nut in center.
No. 650 has 8/32 machine screw.
No. 651 has bottom wood screw.
:o. g?. ll;olt, each......
0. o Post, each..
20 e Dozen, each style
BRASS NICKEL POSTS
No. 029, Binding Post, each.
Neo. 080, Binding Post, each..

NOTE: This page contains only
a few of our 300 specialties.

PANEL KNOB

This 18 a very distinctive knob
and can be used on dials, panels,
switches, condensers, ete. It fs
exceptional and well made. Dia.
1 1/16”; height 11/16”; comes
with 8/32” bushing.

No. 815, Knob, each....... $0.18 815

KNOBS

These knobs

are favorites

with all ex

9 e rimenters

The size of

both is: dia.

1%”, height 4451

% ”. No. 445]

comes with 8/32 and 10/32

bushing.

No. 4451, Knob, each...$0.08
No. 199 (screw length %*)

Knob, each .............cccenneens saeoneegeess $0.10

VARIOCOUPLER ROTOR

This rotor §s used by all up-
to-date amateurs. Is accurately
turned of hard wood and is
used as a secondary coil. It
takes any finish, either shellac
or stain and can be drilled
readily for any size hole. Large
hole 2” dia. Width of spool is
27, Total dia. 3%”.

No. 343 Varilocoupler Rotor,
G T I 000 000000080800 $0.75

NAVY KEY KNOB
This navy key knob is now
used on all standard wireless
keys. It gives the right swing-
ing mation and rests the fin-
gers. It is a favorite with all
advanced amateurs. Once used
always used. The screw 1z
8/32 and will fit all keys.
No. 748, Key Knob, each.........cocvueenvnnnn. $0.28

ished, The
] 5 6 7 77 76 f 011 owing
have been

RASCO
SWITCH
T POINTS
Nickel plat-
g ed and pol-
ed
75 2 3 4

found the most popular.
Ne. | %”x%"”, 6/32 thread, ea., $0.03; doz, 350
No. 2, 3/16” high, %” dia., 6/32 thread, ea., $0.03;

doz., 350.
No, 3, 3/16” x 8/16”, 4-36 thread, ea., $0.03;
doz., 35¢.
No, 4, %~ dia.; 34” thick; stem 6/32, ea.. $0.03%;;
, 40¢.
No. 8, %” dia., 3/16” thick; stem 4-36, ea., $0,03Y;;
doz., 40o0

Ne. 6, 3/16” dia; 3/16” thick; stem 4-36, ea.,
$0.08Y2; doa., 40c.

No. 7, 8/16” ala.; %” thick; stem 4-36, ea.,
$0.08Y2; doz., 40e.

Ne. 75, Switch Stop. %” long, 4-36 thread, com-
plete with nut. ea., $0.05; doz., 50c.

No. 78, New style Switch Point, to be pressed into
bakelite panels with forced fit. Wire is sol-

dered to pl!ll/ end. H:lod %”; dia., 1/16” thick,
ea., $0.083%2; doz., 40o.

Ne. 77, same as above, but head is %” dia x 3/16”
thick, ea., $0.08%2, doz., 400.

‘“RASCO"
NAME
PLATES
Our name
827 plates are of
brass with a

round. Lette ethen o

g b TS are po ickel,

and number. nickel.  Order by name

Each

807 *Phones™ .....$0.05 810 “Groung ...... e
809 *'Aeral” ......$0. 812 “Primary” " .. $0.05
813 ~Secondary 814 “Detector” ... $0.05
Al s 866 “On” ... $0.05

839 "Increairé‘ T r‘o 10

rent (Right)..$0, o ’

813 “Vacuum gl‘) '%i‘;‘.ffve--
831 Tranamti (1 $008 820 Ind Siep
821 “3rd Btep”....$0.0 ckler”

rent’” (Left) .

819 lst Step... §0.05 825 "Plate Varfo.
826 “Grid Vario- | Ineter
meter’” ........ 835 “B Batt .$0.

823 **Secondary*’ 817 “Output’* $0.05
836 A Battery” 824 “Primary Con-
818.“Input’* _..... densger”’ ...... $0.05
829. **Telephone’” 828 ‘‘Parall .$0.05
833 ‘“*Detector 837 4 ~— ...$0.05

0" seeeass $0.0 841 *’(Blank) ’*(tak
822.°*Coupling*’ ...$0.0 pen or pencil
808 “Load’g Cofl ..$0.0 writing) ...... $0.05

Price of all of our name plates in dozen lots, 50ec,
with the exception of the two ‘‘Increase Current’’

THREADED BRASS ROD
L ——— We carry two styles, 6/3%

8032 and 8/32 thread. Only 6~

fengths sold. No others.

No. 8032, Threaded Brass Rod 8/32 thread. per 6~
Iength  oinitiiiiiiiiiiieiiie i iieeanans $0.08
No. 6032, Threaded Brass Rod, 6/32 thread. per 67
th $0.06

THE “RASCO” CATALOG

CONTAINS 50
VACUUM TUBE —
HOOK-UPS

Complete hook-ups of
all jmportant vac-
uum tube circuits
are glven in clear
diagrams w!th com-
plete explanation,
Just to name a few,
—The V.T. as a de-
tector and one-step
amplifier; regenera-
tive circuit; De For-
est ultraudion; V.T.
to recelve undamped
and spark signals;
Armstrong  circuits;
one step radio fre-
quency amplifler and
detector; three stage
audio-frequency am-
plifier; short wave
regenerative circuits;
V.T. radio telephone;
4-stage radio fre-
Quency amplifiers;
radlo and audio fre-

“RASCO MAS [T.*

This b
sole purpose to cater to the
who has small orders. ALL OF OUR
ORDERS ARE SMALL and that is why
your small order will never be side-

was origl d with the

you ence.”
ALL GOODS PREPAI!O.

985S PARK PLAGE, NEW YORK CITY swiun ¥ i, e

DEALERS

tracked by us. A trlal order will make peci
you a |'fe customer. Order from the Get Our .s. al
above [llustrations. ‘‘We ean only stiok Proposition

Try us with a 50c¢ order.

quency amplifier, in-
ductively coupled
amplifier; Armstrong
superautodyne; radio
frequency  amplifier
and crystal detector;
etc., etc. The catalog containc 200 fllustrations, On
account of its great cost, it cannot be distributed
free of charge. Mailed only upon receipt of

The catalog contains 200 illustrations. On aocount of
its great cost, it cannot be distributed free of charge.
Malled only upon receipt of

15¢ in stamps or coin.
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RADIO

TEL EAl:ll)-l ONY
TELEGRAPHY

SIMPLY EXPLAINED
AT HOME BY MAIL
IN 20 LESSONS

o o
N

J
by
%

- .' .‘.;,.

Complete Instruction
for Wireless Communication

Operators are in great demand
the world over at large salaries.
TRAVEL without expense. Our
experts will teach you WIRE-
LESS TELEPHONY and
TELEGRAPHY, quickly at
your home; and we will assist
you in obtammg a splendid posi-
tion when you complete your
course.

Learn the Wonders
of Radio!

Be among the first.  Get the
cream. The greatest opportun-
ity of the age 1s now offered you.
Do not delay!

Anyone can learn this fascinat-
ing work and the price is small,
payable monthly if desired.

Write at once for our
SPECIAL PRICE

and terms, including all text
books and a complete AUTO-
MATIC WIRELESS OUTFIT

for practice.

We were an OFFICIAL TRAINING
SCHOOL during the War for the
U. S. Merchant Marine.

The Joseph G. Branch

INSTITUTE OF
ENGINEERING

Branch Building
3917 Grand Boulevard
CHICAGO

Farm Light and Power
Plant.
(Continued from Page 200)

varies for different fuels so a standardiza-
tion has to be determined for each fuel. The
graduations which the stem on the float in

the engine fuel tank indicate, correspond in |

their numbers to those on the hydrometer
of the battery. If the battery is weak and
reads perha Es eight or nine, fuel is added to
the fuel tank until the same reading is shown
by the fuel gauge. Suppose that the hydro-
meter reads eight; the person managing the
engine simply pours in oil until the fuel
ﬁauge also reads eight; this means that suf-

cient fuel has been added to keep the en-
gine going hours enough to charge the battery
until the float rises so as to read 1 or zero
as the case may be — at any rate to fully
charge the battery. Nothing could be simpler
or more practical. This is one of the cases
where a machine can be started and for-
gotten about.

Model Lighthouse
(Continued from Page 207)

Mastering electricity is no longer a
problem. The keysheet -system has
been perfected at a cost of $10,000.
Your problems worked out in advance.

Be an Electrical Expert—
Earn $50 to $100 per week

Most complete, accurate, up-to-date elpetrical training
course ever conceived. Students taught as in

practice.

Valuable free booklet. Send for it today

WORLD TECHNICAL INSTITUTE

Dept. 66, Fuiler Building, Jersey City, . Y.

Learn ELECTRICITY by
the new Keysheet System

“ELECTRO - CONDITE"”

STARTLES THE WORLID
Thousands of people are marveling at
the wonderful performance of the “Elec-

tro-Condite” .Converter.  Clarifies, puri-
fies, sterilizes, matures and mellows
most. kinds of beverages. - Makes hard

water soff, etc. May prevent -poisoning;
Send 35.00 for device with 5 days
trial money-back guarantes or ask for

cireular,
$1.00

.“Bntnuado Proof  Wydromoters,
. . A B LABORATORIES Co.
e VERTn™ Dept. E. 20D West 724 SU, New York

men with tmmng are in demand-
hlectrlcal For more than a quarter of a

. century, this school has been
men_of ambition and limited time, for the electrical

the sea. Waves striking such a base have the
best chance of having their force broken
without destroym%[ the structure.

A picturesque effect was produced by em-
bedding bits of rock in the putty.

There is a switch outside the box to turn
the current on and off, and the connections
were so arranged as to 'be closed through the
works of the clock. As one of the wheels of
the clock revolved, each time a spoke upon
it touched a certain wire, the circuit was
closed, and the lights ﬂa.shed as the wire
left the spoke the light went out.

The lighthouse constructed by our con-
tributor flashed every fifteen seconds, with
a duration of light of five seconds. An 8
volt automobile headlight bulb was used and
a piece of lamp chimney, 2 inches long and
2 inches in diameter, was employed to rep-
resent the glass of the lighthouse. As a
realistic touch, a railing was placed around
the summit of the structure, made up with
some pins and wire.

Contributed by F. Barker.

Basement Lighting
Switch

(Continued from Page 220)

Then when you return, your weight upon
the upper tread pushes down the iron rod
and opens the lighting switch, thus exting-
uishing the light.

The piece of iron that is secured horizon-
tally to the lower tread is prolonged towards
the rear, and if necessary is counter-weighted,
so as to almost equalize the weight of the
lower tread, yet leaving a slight excess there.
By this counterweighting, whichever tread
is raised will stay raised.

The convenience of this automatic lighting
arrangement will be greatly appreciated.

Contributed by E. Hendricks, Jr.

Controlling Furnace Fire

Electrically
(Continued from Page 201)

when the slide is in place and the fan placed
osition in the box, the fan blades re-
lpes in this piece of pipe.
(Cont. on Page 236)

mdustnes Condensed course in Electrical cnables graduates

E secure good

nglneerlng posions ‘and

promaotions.

Theoretical and Practical Electricity. Mathemtlcs, Steam and

Gas Engines and Mechanical Drawing. Students construct

dynamos, install wiring and test electrical machinery.
Course with diploma complete

ez In One Year

Over 300 men trained. Thoroughly
equipped fireproof dormitories, dining
hall, lsboratories, shops
Free catalog. 30th ea.rbegmsSept 27. 1922,
BLISS ELECTRICAL SCHOOL
409 TAKOMA AVE.. WASHINGTON, O. C.

~Send To-day for the~
“Electrical Worker’s Friend”
drawings with complete instruc-

tions for rewinding and reconnect-

Or write for full particulars of this valuable book
SMITH & SMITH PUBLISHING CO.

An electrical book of 66 motor $ ‘00
—

ing A. C. motors. Special at
Dept. C., 7428 Hermitage St.,Pittsburgh,Pa.

PRACTICAL ELECTRICAL EDUCATION—

m in 6 MONTHS We teach by scientific and origi-
nal methods the theory and practice of Electric
Light Wiring, Testing, Meter Work, A. C. and D. C. Arma-
ture Winding. Transformer, Molor, Generator Repair and
Maintenance. No matter what your education, we guarantee
to train you until competent and assist you w secure pmﬁnble
employment. Hundreds of ful grad and
employers. Write for new ill. Book, Absolubely FREE to the
earnest knowledge seeker.

SCHOOL OF PRACTICAL ELECTRICITY
P. E. 349, -415 Marshal] Street Mnlwnlkee, Wls

FREE DRAFTING

- LESSON -

Not a penny to send for this Free Trial Lesson which
shows how easily you can learn Drafting by mail under
Chlcago ‘Tech™ experts. Prepare now for paying
positions. Draftsmen earn $60 to $150 weekt: Big
jobs are waiting. Send today for the Free {_esson.
catalog, term.

chlcagu Technli:ael Eollege 366 Chicago “Tech” Bidg. Chicago
Army Auction Bargains

NEW rope lariat withsnap $1.00
A hupn:k 75up I Saddles $6.50 sp

R pmol $21.50 | Cal. 30 vifle SlG 50
u set Army steel letters and fig s

3 acres army goods. nlu- ted ¢
for 1922--312 pages.-inclading full nd hkhly
interes‘”nl' informllion (lpechlz)laeured) otall
World arms. mailed 60 cents. Circn-
\ lar 16 pages e cenr-l Established 1868,

FRANCIS BANNERMAN SONS, 501 Broadway, N.Y.

“BOW LEGS and KNOCK-
KNEES”” UNSIGHTLY

SEND FOR BOOKLET BHOWING PHOTOS OF MEN WITH
ano witwout THE PERFECT LEG FORMS

¥ PERFECT SALES CO., 140 N. May-
= field Ave., Dept. 89 Chicago, Ill.
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Patterns to Make Your Own Radio—Concert Receivers
Something New in Radio

WITH THE HELP OF OUR PATTERNS YOU CAN BUILD YOUR APPARATUS AS
EASILY AS MOTHER OR SISTER MAKE A DRESS, USING THEIR PATTERNS.

Pattern No.1 Complete Short Wave Regenerative Set

You can huild this regenerative receiver easily without a machine shop.
With the set of patterns especially designed it becomes a simple and
easy work to make and assemble the parts comprising this set with

Each Set Consists of Direction Pam-
phlet and Blue-Print Patterns
~THE RADIO RUCTOR” SRS
""-‘“lw"”-'wm'
N2 1
Hotv to make 2

LA Sﬂorthvelkcé’,gnerAﬁveRe\c,eiver f}

[ =

Two Color Envelope 9x12.

which spark, C. W. signals and

The circuit used is of the single
inductance type and is the same as
that used in new and well-known ex-
pensive sets recently placed on the
market. With this circuit, a good
selectivity is obtained, owing to the
fact that the resistance of the wind-
ing in this set is rather low and so
does nct practically affect the re-
sistance of the aerial, which conse-
quently operates as a wave collector
with maximum efficiency.

Radiotelephony may be received.

With this set of patterns and by
following the instructions given it is
very easy with the use of orly a
few tools to turn out the short wave
regenerative receiver. .

One of the foremost Radic en-
gineers has constructed this set for
us, specially for the amateur, and by
our modern, novel methods of con-
struction, anyone is able to make an
efficient apparatus for the reception
of wave-lengths up to 800 meters.

Pattern No. 2 Detector and Ampliﬁér Units

The second set of patterns was de-
signed so as to match the short-wave
regenerative set which may be built
with patterns No. 1 designed espe-
cially for its construction. The
panel of each unit is of the same
height, and the disposition of the
binding posts makes it possible to
use the detector control cabinet
alone, or with any number of ampli-
fier units, with only one “A” and
one “B” battery, if so desired. The
arrangement of the binding posts
was made with a view to avoiding
any long wiring from the batteries
to the filaments of the tube used in
each unit, and each of these control
cabinets, being fitted with a jack, the
telephones may be plugged in for
the detector alone or any number of

New Departure
The novel departure in these sets of
patterns is that we do not merely
give you pictures of how the appara-
tus looks, and mere diagrams—BUT
EACII AND EVERY PATTERN
SUPPLIED IS FULL SIZE.

Alamo Sales Corp., Indianapolis, Ind.
Am. Electro Tech. App. Co.. N. Y. City
Amer. Haw. Stores, Bridgeport, Conn,
Andrae & Sons, Jullus, Milwaukee, Wis.
Andrae & Sons, Julius, Mason City, Towa
Anthracite Radio Shop, Scranton, I'a.
Atlantic Radio Co., Boston, Maass.
Bamberger & Co., L., Newark, N. J.
Banister & Pollard Co.,
206 Market St., Newark, N, J.
Benwood Speeialty Co., St. Louls, Mo.
Blueburd Electric Shop,
189 Monticello Ave., Newark, N, T.
Brode Electric Co., Los Angeles, (
Brown, J. Edw., Glenbrook, Conn.
Bullock's, York, Neh,
Bunnell & Co., J. IT,, New York City
Rurham & Co., Deptford, 8. E. 8, Eng.
California Elec. Co., San Francisco, Cul.
Carter Electric Co.,
21 llaynes St., Atlanta, Ga.
Catton, Neill & Co., 1loncluln, T. H.
Central Radio Co., Independence, Mo
Central Radlo Co., Kansas City, Mo.
Chase, Geo. H., Newport, R. I,
Chicago Radio Ap. Co., Chicagn, 111,
Cleveland Co., L. W Portland, Me.
Cloud & son, Macy, Ind.
Con. Radio & Elec. Corp., New York City
Cutting & Washington, New York Clty
Daily Battery & Equipment Co.,
232 3d 8t., Pittsburgh, Pa.
Delancey-Felch & Co., 1'awtucket, R, 1.
Detrolt Flectrie Co., Detroit, Mich,
Dewey Spt. Gootls Co.. Milwaukee, Wis.
Doubleday-Hill Elec. Co., I'ittshurgh, I'a.
Drevfuss Sales Co., New York City
Duek & Co., Wi B,, Toledo, 0,
Dunn. 1. 1., Pasadena, Cal.
Eleetric Motor & Eng. Co.,,  Canton, O.
Electro Importing Co., New York Clty
Elite Kleetric Shop,
7 Mesa Ave., El Paso, Tex.

ITughes Elec’l

Krause & Co.,

Kusel Co.,

703 Liberty

Lauther, H. E,,

Erie Book Store,
Fergus Eleetrie Co,,
Findley Eleetrie Co.,
Fleron & S,
113 N.
Fuller Co.. Seth W,
Galveston Wireless Sup. Co.,

Gurd & Co., Wm.,
lall Lleetrie Co., Wm.,
Ilatfle’d Eleetric Co., Metidian
& Maryland Sts., In lHanapolis, Ind
Henstis, A K.,
1.} Hickson Electric Co.,
Hico Wireless Supply Co.,
901 S, Mechanle 8t.. Marion, 111
Holt Eleetric Util, Co., Jacksonville, Fla.
Hommel & Co., Ludwig,
530 Fernando St., Pittsburgh, Pa.
Corp., v
Jenkins, Tester 1.,
Karlowa Radio Corp.,
Katzenbach & Co., I, 8.
Kendall Co., W. D,
Killoch Co., Davld,
King Radio Co.
Klaus Radio Co.,
Kiuge, Atno A,
A.F.,
Kuebler Radio Co.,
&F.,
Lehigh Radio Co.,
Liberty Incandescent Supply Co.,
Ave., N. 8. Pittshurih, Pa,
Liberty Radio Sup. Co,,
Linze Elece’l Sup. Co., St

MeCarthy Bros. & Ford,
MeMillan iros., lf{‘i"? Juniata St.,

Manhattan Elec. Sup. Co.,
Marshall-Clerken Co.,
Mcter Elec’l Const. Co.,

stages of amplification connected
to it.

If, to the short wave set, which
may be built with the set of patterns
No. 1, are added a detector and two
amplifying units, the receiving out-
fit thus composed will give wonder-
ful results and will enable the
owner to operate a loud talker for
the entertainment of his friends
with radiophone transmissions, which
may now be received every day. The
appearance of the complete receiv-
ing qutfit, which may be built with
these sets of patterns, is as attrac-
tive as that of any standard make
of apparatus, and its functioning is
as good and we may say, in several
cases, better. 3

Each Set Consists of Direction Pam-
phlet and Blue-Print Patterns

r‘c

s omTRcTor semes 571

. T MARINS “YOUR-

Two Color Envelope 9x12.

Pattern No. 1 Short Wave Regenerative Set 50c.

Pattern No. 2 Detector and Amplifier Units 50c.
BOTH TOGETHER $1.00 Prepaid

Either Direct from us or for sale by the following responsible Dealers:

Erie, Pa.
Zanesville, O.
Minneapolis, Minn.

Meyberg Co., Ieo T.,
Mohawk Flee’l Sup. Co.,
National Radlo Corp.
Nat’l Rado Institute,
New England Motor Sales Co.,

New Era Shop,
Newman-Stern Co.,
Nichols RRadio Sup. Co..
Nola Radio Co.,

Nall & Co., E. P

MM,
Broad $t., Trenton, N. T
Boston, Mass.

Galyeston, Tex.
London, Canada
Dayton, O.

Northwest Radio Serv. Co,,
N. 8. W. Ilookstall Co.,
I'acent Electric Co.,
I"aramount Radio Sup. Co.,
's Flectrie Stores,
Iman’s Book Shop,
1. Marconi Wireless Schl,,
Svracuse, N. Y.| I'enn Raclio Apparatus Co.,
New Bedford, Mass | I'hila. Schl, of Wireless Tele.,
Loek Island, 111.] Piedmont Klectric Co.,
Trenton, N. J.
Worcester, Mass.
New York City
Pittshurgh, I'a
Eureka, 111
Tos Angeles, (‘al.
Detroit, Mich.
Toledo, O.
Watertown, Wis.
Iethlehem, Pa.

Fitehbhurg, Mass
Rochester, N. Y.

"tts Co., F. .,

Plits. Radlo & App. Co.,
Pitts. Radio Sup. Co.,
Trort Arthur RRadio Lab.,
Post Oftice News Co.,
1"1ecision Equipment Co.,

Radio Distributing Co.,
Radio Electrie Co.,
Radio Equipment Co.,
Chicago, 11| Radio Equipt. & Mfg. Co.,
Louls. bo.
C,';Xl:;;;,‘(l_”}‘j. ]\“». Radioelectric Shop,
Riy-Di-Co.,

Reuter Electric Co.,
Reynolds Radio,

R. 1. Elec. Eqnipt. Co.,
Riverside Laboratory,

8. I'ittshurgh, Pa.
N. Y. & Chic

Toledo, 0.
Ozhkosh, Wis.

San Francisco, Cal.
Syracuse, N. Y.
Atlanta, Ga,
washington, D. €

Greenwleh, Conn.
Milwaukce, Wis.
Cleveland, 0.
Dwlg. Green, Ky.
New Orleans, la.
. P, Philade phia, Pa.
Noithern Radio & Elee. Co., Scattle, Wash,
Seattle, Wash.
Sydney, Australia
New York City
Atlantic City
Medford, Ote.
Washington, D. C,

Reading, f’n

Asheville
aul, \
Boston, Mass.
Pittsburgh, I'a.
Pittsburgh, I'a.
T'ort Arthur, Tex.
Chicago, 111,
Cincinnati, O.
Radio Development Co., Springfleld, Mass.
Newark, N.J.
Pittshurgh, 1’a.
Boston, Mass,

I'ioneer Electric Co., St.

Minneapolis, Minn.
Cieveland. O.
Chicago, 111

Cincinnati, O.
Denver, Colo.
Providence, R. 1.
Mtlwaukee, Wis.

Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City

New Orleans, La.
Torento, Can.
Wheeling, W. Va.
I"afla.. Pa.
Rochesrer, N. Y.
Chivage. 111,
Washington, D. C.

Rose Radio Supply,
Roy News Co., Fre'k J.,
Sands Electrie Co.,
Rayvre-Level Radio Co,,
Schmldt & Co., R.,
Sears, Roehuck & Co.,
Service Radio Scheol,
Shotton Radio Mfg. Co.. Scranion, 1'a.
Smith Novotoy Elec., Inc., Charhutte, N. C.
Smith Radio Labs,, Sarnla. Onturlo, €an.
S California Elec. Co., Lovs Angeles, Cal.
Southern Elee'l Sup. Co., San Dlego, Cal.
Southwest Radio Sup. Co., Dallas, Tex.
Sprott-Shaw Schl., Vancouver, 1. C.
Sterling Eleetrie Co.,  Minneapo'is, Minn.
S:iubbs Electrie Co., Port and, Ore.
T. & 1. Radio Co., Anthcny, Kans.
Tuska Co., C. 8., Hartferd, Conn.
United Eleetric Stores, K. Pittsturgh, 'a,
Unlted Elec. 8tores Co.. Braddock. Pa.
U. 8. Radio Co.,Ferry and Diamoud Sts..
Pittshurgh, Pa.
Oakiand. Cal.

Phila., 'a.

Phila., Pa.

Warner Bros.,
Western Radio Co., Kansas Cltx. Mo,
Western Radlo Elec. Co., Los Angzeles, Cal.
Wheeler Green Electric Co,,

25 St. Pauls St., Rochester, N. Y.
While & Bro., Frank, Csntorr, 111
Whitall Eleetric Co., Westerly, R. 1.
White Co., The,
White & Boyer Co., Washington, D. C,
Willjamson Elec. Co., Seat:ile, Wash.
\Wiimington Elec. Spec. Co.,
Wilmington, Del.
Wilson Co., Harold K.,

Grundy Center, Jowa

Winner Radio Co.,

Aurora, Colo.
Wireless Mfg. Co., <anton, O.
Wireless I'ress, New York City
Wolfe Electric Co., Omaha, Neb.
YTOM: G %, Los Argeley, Cal.
Zamoiski Co., Jas. M., Balt more, Md.
Zibert Bros., Nashullle, Tenn.
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Be An Expert

Repairman

On MOTORS and
GENERATORS

= 3T
Repair men are in big demand
—pariicularly men expert in arm-
ature winding. Get into this well \
paid line. \
Learn in 3 Months

=—to master this work and insure yourself a

Practical Electrics for March-April, 1922

How and Why

(Continued from Page 232)

while a current is passing through it. This
can be repeated as often as it seems to in-
crease the magnetization. The size of coil,
number of turns and size of wire are very sim-
ply calculated by the voltage of your circuit,
and consultation of a table of carrying cap-
acity of wires. The wire must be longenough
to give adequate resistance to keep every-
"thing within safe limits, and must be of low
tenough resistance, or in other words short
| enough to take all the current it can without
| getting too hot.

| Simply putting the one pole of the magnet
against the pole of an active dynamo and then
the other pole against the other pole of the
dynamo, taking care of course to use north
and south poles if it is a multi-polar dynamo,
may give you very satisfactory magnet-
zation.

] The Little Wonder -
PORTABLE
RADIO SET
Efficient — Simple
Easy to Operate

Practical and inexpensive. Receives wireless |
concerts - and wiréless télephoné miessages
|

'}

Tunes to

within thirty mile radius.
800 meters.

complete with

$1500 Murdock

=== phones (2,000

ohms) and aerial
equipment.

Set as illustrated
wihout phones $7.50 ‘

Order Today

Beacon Radio l
and
Electric Co.
246 Greenwich St.
New York City

per
income and bigger opportunities—here at this Great
Electrical School. In this short time you learn the
theory and actually wind sll types of D, C. and A. C.
armatures under expert instructors,

Write for FREE Book

—giving full particulars of this 3 Months" Armuture

m:&gfg Course, Write today—you will not bo ob-
School of Practical Electricity

associated with

SCH@L of ENGINEERING

of Milwaukae
P. E. 3-22, 415 Marshall Street, Milwaukee, Wis.

SCHOOL OF PRACTICAL ELECTRICITY
P. E. 3-22, 415 Marshall Street, Milwaukee, Wis.

Without obligation send me your free book on 3
Months’ Armature Winding Course.

Name :
Address
City . ...

DO YOUR OWN WIRING!
AND SAVE 50%

400 PAGES
ILLUSTRATED

Anyone can become an expert wir:man
and secure a license by following the
simple rules given in ‘‘Standard Wiring"’

The National Authority for 28 Years

All the n Tules, tables and illustrations needed
for every kind of inside and outside wiring and cons-
truction for both direct and alternating currents, in
acoordanoe with the Underwriters' rules. The most
complete snd accurate k on wiring published.
Twenty-Eighth Edition just out.

Leather Cover. Gilt Edges, Packet Size. 82.00
nt on receipt of Price 3

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

Controlling Furnace

Fire Electrically
(Continued from Page 234)

With the slide in place, no air can enter the
hot air part of the furnace except through
this hole. The rotating fan forces the air
through rapidly and the slide prevents the
air eddying back. The air can be taken from
the cellar, the outside, or if desired from the
hall, by having different pipe connections.

As soon as I start the gm in this position,
the air rushes up around the fire pot of the
furnace, it is heated and enters the rooms
above. With a good fire going, one can actu-
ally see the thermometer rising after the fan
has been set in motion.

Storage Batteries Locomotives
_in ous Mines.

(Continued from Page 215)

speedily or the breaker closed without lessen-

|ing the effectiveness of the permissible fea-
| tures of the locomotive; the headlight is so

protected as to guarantee freedom of the
bulb from danger of mechanieal injury and
the same headlight circuit must be equipped
with switch and fuses, sandwiched between
the battery and controller It is preseribed
that there shall be a double-pole main switch
and fuses equal to the task of preventing over-
heating of the conductors earrying the power
involved, the units being installed together
or separately in permissible compartments;
wiring not incorporated in locked or per-
missible compartments shall be in metal
conduits. The term ‘permissible,” as here
frequently emR}oyed, indicates approval by
the Bureau of Minesg for use in gaseous mines,
and is responsible for the designation of the
first approved outfit as ‘Whitcomb Per-
missible Locomotive.”

The officials of the Bureau of Mines voice
the belief that storage-battery locomotives
conforming to specifications outlined by the
Government will largely eliminate the haz-
ards of the trolley locomotive and of the old
types of storage-battery locomotive. Manu-
facturers desirous of submitting their storage-
battery locomotive to Government tests

fuel beds must apply to the Director of the
Bureau of Mines, Washington, D. C.,
Inspection and seventy-five specific
tests are specified for each complete
outfit, the work being conducted at the Pitts-

burgh Station. .
Contributed by S. W. Winters.

for possible use in gas-charged areas of-

power of every quantity. The

graduations are printed on metal

coated with white cellulold and
1.

AErS: and wntaul ]
® most versatile calculator
ted, its operation 1s simple and easil; -

stood. Diam > ’

Prics with 16-page Instruction Book, $1.50. Teather-
carrying

otte case /D¢ extra.  Catalog free.

o aaoney bacx = Gilson Shide Rule Co., Niles, Mich.

y0u ars not satisfied

ULTRALENS MICROSCOPE
Magnification 25,000 Times, Price 75c.
Adjustable piwer model magnifying up ta
100,000 times for $1.50. Orhers up to 250,000
times. Guaranteed. A new metﬁ-)d of lens
construction on which patents are pending en-
ables us to produce microscopes of extremely
high power at a price that places them within
the reach of all. Investigate. Circular PE-2 free.
THE SPECIALTY MFG. CO. MILTON, PA.

BIG MONEY as Electrical Engineer
F OR YUU There are no hard times for the

expert Electrical Engineer. His
services
His pay is big, This is the field for the

are always l:iI:.i demand.

ambitious man.

It fs the field for you, you can be an Electrical E:;imer.

Thousands Are Earning Big Money
in this profession with our help. We can help you to big
;rtnoney in this field. Write for complete information, Do
now.

MERICAN_SCHOOL. Dept. E369. Drexel Avenve & 58th $t., CHICABY

ELECTRICAL.

Training Book F R E E
you ty big new Electrical Tramming Book Fraer e
will show you how to qualify for high paying jobs in

Electricity, Thousands now open. pare at home
:-gulcld‘;durlng np’m time under an Electrical
1] o . ul

A. W. WICKZ, Prasident WICKS ELECTRICAL INSTITUTE
Dept. 1144 3602 Michigan Ave, - CHICAGO

WIRELESS COURSE IN 20 LESSONS

By S. Gernsback, A. Lescarboura and H. W
Secor, E.
(10 Edition)
A Course that tells you everything you want to know about
*‘ Wireless, " starting off in lesson No. 1 by explaining the Prin-
ciples of Electricity. By simple, easy stages, this wonderful
Course takes you into ‘' Wireless” by the use of such simple
language so skillfully used that of necessity you must under-
stand every word. There isa whole lesson devoted to the Theory
and Mathematics of this epoch making subject. The last
lesson is devoted to a history of Wireless. X
This Course has been considerably revised in order that it
meet some of the many important changes which have occurred
in Radio Telegraphv and Telcphony within recent years. Much
valuable data and illustrations concerning the Vacuum Tube has
been added. This comnrises the theory of the Tube as a de-
tector and as an amplifier, and in addition has been included
modern amplification circuits of practical worth. Incidentally,
space has also been devoted to the development of the Radio
Compass as operated and controlled by the United States Navy
with its consequent great aid to present-day navigation.
Cloth bound in Vellum de Luxe,
stiff covers, hand-sewed,
THE EXPERIMENTER PUBLISHING CO., INC
236B FULTON STREET
NEW YORK

Each
$L.7S
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Electric Floor Cleaner
(Continued from page 209)

brush is given a high spced of rotation.
Linoleum, it is stated, can be polished with
particularly good results. Waxing of floors
can also {e accomplished with efficiency,
and we are told that by the superior action
of the machine, there is a saving of from
14 to 34 of the amount of wax which would
ordinarily be used by other methods of ap-
plication. Of course, this is not so much a
matter of economy, as of good work, for
nothing is more annoying than a floor over
which too thick a coating of wax has been
distributed. Generally speaking, the less
wax used the better is the work, ii the proper
finish is obtained.

Electric Fireless Cooker
(Continued from Page 202)

course, falls all the time, so there is but
little danger of over-cooking. It is said that
after two hours in the oven, the food will
come out in good condition.

A peculiar thing about vegetables is that
almost all of them, even potatoes, and sweet
corn, which certainly seem dry, can be cooked
without "adding any water. The natural
juices of the vegetables supply all the mois-
ture required. So you do not boil your
potatoes, spinach or corn, but simply cook
the members of the vegetables kingdom. EN

Current Reversers
(Continued from page 227)

A third form is shown in Fig. 3. The
battery is connected to binding posts A and
B. The copper strips M and N are joined
by a piece of wood with handle E, and can
be moved to right or left to reverse the cur-
rent. F, G. and H can be made of large,
brass headed upholstery tacks. This form
can also be used as a switch to break the cir-

cuit.
Contributed by F. C. Hendershot.

Key Switch for Miniature

Lights
(Continued from page 227)

the two screws shown, theline wires from the
battery are led. A miniature receptacle is
now fastened to the top (now the bottom)
of the switch, it being held in place by two
wires led from the lugs on each side of the
switch, where the lead wires are ordinarily
fastened to the connectors on the miniature
receptacle. All openings can be scaled with
sealing wax or with insulating compound
taken from a discarded dry cell. This type
of miniature drop light will find favor at
once, for they are turned on or off in the same
manner as the lights connected to the regular
service mains. I have used such a drop
light in an attic for the past two years and 1t
has always given good service and avoids
confusion due to unfamiliar switches.
Contributed by George “E. Perkins.

I
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OVER

$93.00
PER WEEK

EARNED BY BURGESS-
TRAINED MAN

Burgess-Training
enabled this man
to step, from an
¢“oiler's’’ job to

over $93.00

per week as
\an Electrical

ELECTRICAL INDUSTRY

The Man Who Knows — is
The Man With The Job.

Think this over, then write to THE BURGESS COMPANY,
744 E. 42nd Street, Chicago, Ill., for their TRAINING BOOK, E3,
which gives full particulars of the best HOME STUDY COURSES
in ELECTRICITY and how men can obtain good positions and hold
them.

If you want to know more about Electricity, write today.

At Home
10c. Charges Your Storage Battery ‘witn an F-F Booster
So You Will Never Have To Give Up In Dixgust, When Working a Distant Statien.
Is it not gratifying to feel your Filament Battery will always be ready when wanted?
You know what it is like to have friends call to Listen In and find your battery dead,
F-F BATTERY BOOSTER S are Full Wave Rectitiers for 105-125 volt 60 Cycle A. C
They Charge AUTOMATICALLY and Operate Unattended. Screw plug in lamp socket.
Snap Clips on Battery Terminals and see the gravity come up. When Charging Auto.
Starting Batteries you do not remove Battery from car, or even discennect it.
AMMETER eliminates all Guess Work. No skillrequired ta aperate. Lasts a Lifetime.
Starting Car Quick,requires Fewer New Batteries. Booster thux Saves more than its Cost.
Don’t think Your Battery is dead&worn out, simply because it will not start Your Car.
Buy a Booster and Fill It With Life. A Booster Saves You Money. PRE-WAR PRICES
Bantam Type 6 charges 6v. Battery at 6amps$15 Type 12 charges 12v. Battery § amp $185.
“Type 166 charges 6 volt Batteryat!2amps $24Typel612charges]12voltBattery7amps$§24.
sze 1626 Combination Type charges Both 6&1Z volt Batteries at 12& 7amperes $36.
The Larger Types are recommended for heavy Batteries or where time is limited.
Shipping Weights Complete with AMMETER & BATTERY CLIPS, 12 te 15 Ibs.
Order from Your Dealer, or Send Check for Prempt Express Shipment; include Postage.
& Insurance Charges for Parcel Post Shipment, or Write to Ship Type desired C.0.D.
Order Now or Write Immediately for Free Desariptive BOOSTER Bulletin 15.
F-F ROTARY RECTIFIER for Group Charging & Wireless H. V. Rectification
Charges up to 36 cells.  Write for Free Descriplivce ROTARfYﬁ Bnllelinw 25A.
The France Manufacturing Co., &G "6, 5.5
Canadian Representative: Battery Service & Sales Co.. flamilton, Ontario, Canada.

EXPERIMENTAL ELECTRICITY COURSE IN 20 LESSONS

By S. Gernsback and H. W. Secor, E. E.

A Course on the theory and practice of Electricity for Experimenters. One of the most
complete and comprehensive treatises of this special subject ever published. Written by
the same authors as the famous “Wireless Course’’.

A masterpiece. Just the book you need to tell you all about electricity and electrical
facts in plain everyday lan%uage that you can understand. Explains every electrical device
from a push button and bell to the biggest generator made. Worth its weight in gold for
the man who doesn’t know enough about electricity, and to the experimenter it is still more
valuable because of its many facts, tables, ete.

Cloth bound, stiff covers, hand-gsewed, Each $1.25

THE EXPERIMENTER PUBLISHING CO., Inc.
236B FULTON STREET,
NEW YORK
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h EEM=SRZRSSSESX=ER=EEER= = FEHEM=ERE EX=ER= Elm'
. OPPORTUNITY AD-L .
I : Ll
4 You can place your ad in these columns for only 2¢. a word. 1t will pay you to read and investigate the offerings made from month to month in these columns, by reliable firms, dealers and ¥
w Indwiduals from all over the country. You are readlng them now—others wil! read yours. Ad-lets for the Apri! issue must reach us not later than March 1st. 22!
The circulation of Practical Electrics is more than 25,000 il
Practical Electrics Company, Inc., . 233-236 Fulton Street, New York, N.Y. MI
$SESESESREFS4=E $ERERSHERES= SHEHSHEXE$= =%
Agents Wanted Aeronautics Health

Shoes Wear twice as long when given one applica- Model A, lanes that fly. Bu ur ccmplete N . .
tion of SHOEWEAR. SHOEWEAR gives a PE‘I)KMA- outfit, scalegé?;w?:gs, ﬁttaingsycomprgss?,e(c)! :lir m(‘))wrs ‘l Pyorrhea (Rigg's Disease, Bleeding or Swollen
MENT SHINE and makes shoes wear twice as long. | and ail-best model aeroplane supplies from the Wading ums). Hundreds have been helped by “Pyorr-
Will 'not hurt the finest shoes. It makes new shoes | River Manufacturing Co. Established 1900. Our ' dent,” the successful home Pyorrhea treatment.

wear-proof and old shoes new. Cost twenty cents to
make enough for a family for one year. NTS

also are making big money selling SHOEWEAR .

Receipt sent for 25¢c. coin. Lester ?Tawcett, Eleven

North Jackson, Janesville, -Wis.

AR RS WHAITIN
i Instruction

Master Electricity in shortest time possible. Home
study course scientifically taught. My system used by
U. S. Government during world war. F. M. Manuel,
E. E. South Connellsville, Pa.

AAREARARRCRERR PRI PO O

For Advertisers

Your 25-word ad in 75 magazines $1.00.
Publisher, 1333 S. 50th Court, Cicero, 111.
AU O ARG AR O OO

Farms, Land, etc.

Riley,

Minnesota good wildland, part timber. Splendid
loC_atiun, $13.50 pr. acre. P. Fonos, New Richmond,
is.
‘||||||illlIIIIIIIIIIII:HIIIIIII|;|I|IIMIII|IIIllll!IlIIIJHIlIiIHIVII|||||l||||||I|III|||||||||||||||||||||||||I|ll||||llINHIII“IIIIII
Exchange

Typewriter wanted. fHave the following goods to
trade. New auto storage batteries. 1/6 H. lg A. C.
Motor (used) Battery chargers.
Write me your wants. Howard Hunt, Box
Macedonia, O.

AT A O SRR SR R

Batteries

Electric supplies.
108,

Make your old dry batteries good as new; last
twice as long. Formula for most practical method yet
discovered sent for 40c. stamp or coin. Morris Thomas,
B210-R2 Duluth, Minn.

TR TR OO TR AR SAAR  Y

Personal

Magic Works—Amazing sure method of obtaining
our desires, Postpaid for dime. Smcdley, 145 Miller
rooklyn, New York,

Exchange jolly, interesting letters through our Ciui»!
Send stamp. Betty Lee, 28 East Bay, Jacksonville,
Florida.

LTI 1HiHL THRETEROHER T RG] Y

Phonographs Supplies

Wonderful Bargains in Phonograph Cabinets.
Everett Factory, McHenry, 111
AR AR RO SOOI R O O 0

Photo Developing

Earn $1,200 to $10,000 yearly. Sell photographs
to Newspapers—Magazines—Advertisers. Complete
Photographic Formulae and advice — One Dollar.
Photographic Institute, Dept. 3, Wedgeway Building
Schenectady, New York.
AT NN ORERRRERT OE L EOR TS OO AS AR 20 0

Tricks, Jokes & Puzzles

‘“‘Aladdin Bulletins’’ Free. Novelties. New
Magic Pocket Lighter. Burns in the wind. Automatic
Ejector Cigarette Case, Gas Jet Heaters, $1.00; J.
Thomas, Dept. 12, Box 86, French Lick, Indiana.

Lightning Cartoonist’s Book, Seccrcts, Tricks‘,
$1.00. Christman, 2925 Euclid, Kansas City, Mo.
EROCUN R

Wanted to Buy

new 52-pag§ catalog illustrated, 24 latest models and
designs. nd Sc. for your copy. Wading River
Manufacturing Co., 672K Broadway, Brookiyn, N. Y.
AT O ORGSO A S S M GE

Books

Back issues of all magazines supplied by Boston
Magazine Exchange, 109 Mountfort Street, Boston,
ass.

Investors and Traders, Forecast your own mar-

kets. Don't trust to luck. Use methd. Amazing ncw |

book gives best system yet discovered. Eye opening
folder free. Dept. "F,” Master Market Forecaster
Co., Topeka, Kansas.

Sex Books for Adults.—lllustrated catalog, 4c Sme-
tana & Co., Dept. 10, Owosso, Mich.

The Amateur Electrician. [Pccket size, 20 cents:
Jos. Tillberg, Proctor, Vermont.

“‘Schemer Magazine,” Alliance, Chio, prints big
profit schemes; one¢ subscriber making $25,000 from
three; another $10,000- from onc. " Try your luck.
Year, only $1.00 three months, 25c.

|
Practical Instructionsto inventors and patentees

written by thc manufacturer and inventor, Charles
Hunnicutt, covering every problem relating to in-
ventions. Experience has shown the best mcans of
G}ncnting, manufacturing and marketing inventions

ritten in the plain style of an honcst man. No patent
lawyer connections. For sale by Thos. Coonan,
Exclusive Agent, 1231 North Capital St, Washing-
ton, D. C. $1 prepaid. Satisfaction or money refunded

Diseased, Cause and Natural Innate Remedy.
40c.. Arthur Stevens, Wauseon, Ohio.

The A. B. C. of Higher Thought is a littlc book that
opens the way to real health and prosperity. Keeps you
vigorous, cheerful and able to think and act with alert-
ness. 50cents. Address Milton Fluber, Pelham, N. Y
ARG AR RSSO SRR RO R SR

Business Opportunities

Choice Minnesota wild land, at sacrifice for cash.
I>. Fonos, New Richmond, Wis.

Wanted, concern to take over manufacturingand sale
of Fordson tractor accessory. Stops ignition troubles
Simple. Address, Jos. H. Jacobs, Paxton, Mont.

Get in business yourself; $4.00 buys marvelous
Keystone Economizer. Easily attached to any make
car and saves 25% to 50% present fuel consumption,
Satisfaction guaranteed or money refunded. Agents
make big money. Address Keystone Economizer
g,om any, 323 Stock Exchange Bldg., Los Angeles,
~alif.

QUTBER T iy

Chemistry

Learn Chemistry at Home—Dr. T. O'Conor
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 university. See our full page ad on
page 195 of this issue for special 30-day offer. Chemi-
cal Institute of New York, 140-B Liberty Strcet, New
York City. .

OO0 O L
Correspondence Courses

Used Correspondence Courses wanted. All
schools; all subjects, Courses bought, sold, ex-
chanEed. Bulletin 1071 free. Instruction Correspond-
ence Exchange, 1966 Broadway, N. Y.

Wanted—Platinum Magneto Points, old or new-
We pay full value, mail or express. Packages re-
turned if our offer is not satisfactory. Highest cash
prices paid for old Gold, Silver, Watches, Platinum.

Crowns and Bridges, Diamonds, War Bonds and
Stamgs. United Sgtates Smelting Works. (The Old
Reliable) Dept. 12, Chicago, I11.

AR GRS

Wireless

Here is a bargain, ¥4 K. W. Thordarson Trans-
former type R $18; and 4 K. W. Dubilier Condenser
type 101 $25, never been used; if bought together
$40. Can be used for Wireless or high frequency ex-

eriments.  Elmer Hoffman, 718 Bound Brook Road,
nellen, New Jersey.

Record Time Signals as shown in February E.E.;
with Weston Model 30 Galvanometer Relay—$12.50
[50 ohm Pony Telegraph Relay $2.25; W. E. Aeroplane
Microphones $4.00. Western Instrument Repair,
314 N. Fairfield, Chicago, 1.

Used Correspondence Courses wanted. All
schools, all subjects. Liberal prices paid. Courses
bought, sold or exchanged. Lists free. Students’
Exchange, 1966 Broadway, New York.
e

Electrical Supplies & Appliances

Portable Galvonometers: Weston Model 14 $12.50,
Leeds and Northrup Type A $7.00. Bridges or Test
Sets; Foote-Pierson, six dials, silver contacts, locked
mahogany cabinet, $20.00; Queen, similar to above
but with galvanometer, $26.00. Above are in excel-
lent condition and are worth two to three times our
price. Western Instrument Repair, 314 North Fair-
field, Chicago, IlI.

A T st e AT

Games & Entertainment

Mystify, baffle and amaze your friends with a
“Margo’’, Something new, novel and entertaining.
Descriptive circular free. James T. Herr, Desk D.,
2919 W. North Ave., Baltimore, Md.

) Full Horoscope Readings, three questions answered,
birthdate, 50c. Crystal gazingballs; Instruction books,
$1.00, Delnora, 664 N. 12th, Philadelphia.

Purifying, healing, preventative. Full month's treat-
ment, consisting of a very beneficial massage paste
and an antiseptic tooth-cleansing paste to be used
in_place of your ordinary dentrifice, together with
full directions for treatment. $1 postpaid. Or write
for free Booklet “P.” Pyorrdent R/lfg. Co., 439
Seventh St., Brooklyn, N. Y.

Are You Dying? Slowly from Bright's Disease or
Diabetes? A Urinalysis will show you how to catch
it in time. Chicago Analytical Bureau, 402 Wells Bldg.,
Chicago, Ill.

Help Wanted

l L ey
|
|

Stop Daily Grind.—Start Silvering Mirrors, Auto
headlights, tableware, ctc. Plans free. Clarence
Sprinkle, Dept. 65, Marion, Indiana.

‘ Government Wants Railway Mail, Postoffice
Clerks. Other positions. Salary $135 month. Ex-
pericnce unnecessary.  Write for information con-

| cerning positions and instructions. Columbia School

| of Civil Service, 305 Pope Bldg., Washington, D. C

Detectives Make Big Money. Travel and be
independent.  Learn this fascinating“}ﬂmfcssion by
home study. We show you the way. rite today for
free booklet.  American School of Criminology,
Scherer Bldg., Detroit, Mich.

| — — _
| Detectives Earn Big Money. Excellent oppor-
| tunity. Travel. Great demand everywhere. Ex-
l perience unnecessary. Particulars free. Write, Ameri-
can Detective System, 1968 Broadway, N. Y.

Steady. No layoffs. No strikes. Sure pay. Short
hours.  Pleasant work. Paid vacation. Common
education sufficient. Men—women over 17 eligible.
List positions obtainable—frce. Write today sure.
FFranklin Institute, Dept. B112, Rochester, N.'Y

|
l U. S. Government positions pay $92-$192 month.

Manufacturer offers unusual ofpportunity to ex-
l perienced sales manager capable of organizing crew to
cover drug and grocery trade in your home territory.
This isan o portunitr of a lifetime for the right party.
Produet is fastest seller ever offered trade and the re-
peat business is simply phenomenal. Tremendous
demand already existing with absolutely no compet-
ition. Pr fits should run from $15,000 to $35,000 per
[ year  All replies considered confidential. State ex-
perienee and qualifications fully. Beardsley Specialty

1 Co.. Rock lIsland, ll. Dept. S.

Men-women, over 17. Get steady work. Surely
$92 to $192 month. Short hours.” No strikes.

"“ﬁ;

layoffs. Vacation with pay. U. S. Government
positions. Common education sufflcient. For list
positions, write today sure Franklin Institute,
Dept. Cl11, Rochester, N. Y.

T A RS
Mail Order Business

$25,000.00 made with a small mail order busi-
ness home evenings. | made it, started with $3.00
Booklet for stamp tells how or send 25c. for sam-
ple of article and plan. Alpce Scott, Cohoes, N. Y.

]
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Manufacturing

| Automobile and Paint Business of your own.
Complete instructions for making forty Automobile
Specialty and all kinds of paints, oils, shellacs, varn-

| ishes for $1.00. Automobile & Paint Mfg., 6521 S.
Justine St., Chicago.

Log;n M;:h.-

Let usbe your factory! Write todag.
treet, Chicago,

ine Company, 222 South Clinton
Hlinois.

38R NI O RO

Miscellaneous

Luminous Paint, Bottle 20c. Laboratories F. Box
316, Portland, Oregon.

O 0 OO 0000000 OO EO AR LA
Patents

Get your own Patent $35 complete. Applica-

| tion blanks and full instructions $1. eodore Cut-

I ting. Cooper Bldg., Campbell, Cal,
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TRANSMITTER. BUTTON

MOST SENSITIVE MICROPHONE

OU can easily make a highly

sensitive detectophone by using
a Skinderviken Transmitter Button
to collect the sound waves.  You
can build your own outfit without

AS A
PREMIUM |

MR H. Gernshack, editor of
this magazine, who is the
dean of electrical experimenters,
said: “In the writer’s opinion,
obtained by actual elahorate tests,

buying exnensive  equipment.
Think of the fun you would have with such an
instrument! It’s very simple, too, and inexpensive.

You can install an outfit in your home
and hear the conversation being held all
over the house. You can conneet up differ-
ent rooms of a hotel.  This outfit was used
by secret service operatives during the
War. It is being used on the stage.

So much for its commereial adaptations!
You can procure apparatusof the same type.

Teverone One of the main
% x 3 advantages of the
@m Skinderviken
i Transmitter

Button lies in its ultra-sensitiveness. You can place
it in any position you like. It is the greatest in-
vention in micro-phones and has won recommen-
dations from men of high standing in the scientific
world. Tt is being used all over the world.  You
can mount it most anywhere.  Card board boxes,
stove pipes, stiff calendars and hundreds of other
places will suggest themselves to you. The buttons
cannot be scen by any onein the room as they are
so small and light. Only a small muwTn
brass nut is exposed to the view.
The only instruments needed to (
complete a detectophone outfit, in

OISTANT Recover Puced « Prose

Receir Ciaxt Boa addition to a Skin-

derviken  Trans-
mitter Button are
a receiver, battery,
and, if desired, an
induction coil.

KINDERVIKEN
oM INs0e

USE T

PRACTICAL ELECTRICS COMPANY
233 Fulton St., New York, N. Y.

Gentlemen:
Enter my order for one year’s subseription, and send me as
special premium, free of charge, one Skinderviken Button.
Enclosed find $2.00 (Canadian and Foreign $2.50.)

Actualsize .

HIS

the Skinderviken  Transmitter
Button is probably the most efflcient device
of its kind on market today, due to its
simplicity and other outstanding features.
Should have a great future.”

The same circuit connections apply to
all experiments, regardless of how the
transmitter button is mounted.

Tle Skinderviken Transmitter Button
operates on one or two dry cells. It
often happens that two cells produce too
much current and
the sounds are
deafening. We re-
commend  either
one fresh cell or "
two worn out, cells. oo™

We have acquired a limited amount of these
Transmitter Buttons and offer same free to
our subseribers as a Premium, with a one
year subscription to PRACTICAL ELECTRICS.
These Buttons sell everywhere for $1.00
and are worth it. We send you one prepaid
upon receipt of the coupon below and the
subseription price of our maga-
zine. Do it today.

- -

PRACTIGAL ELECTRIGS GOMPANY

233 FULTON STREET
New York, N. Y.

C OU PON

Name. ... .

Address. ... e

——
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Teaches You How To
Build Electrical Apparatus

HE BOY’S ELECTRIC TOYS' contains enough material to make

and complete over twenty-five different electrical apparatus

without any other tools, except a screwdriver furnished with
the outfit. The box contains the following complete instruments
and apparatus which are already assembled:

Student’s chromic plunge battery, compass-galvanometer, solenoid,
telephane receiver, electric Jamp. Enaugh various parts, wire, etc.,
are _furnished to make the following apparatus:

Electromagnet, electric cannon, magnetic pictures, dancing
spiral, electric hammer, galvanometer, voltmeter, hook for tele-
phone receiver, condenser, sensitive microphone, short distance
wireless telephone, test storage battery, shocking colil, complete
telegraph set, eloctric riveting machine, electric buzzer, dancing
fishes, singing telephone, mysterious dancing mar, electric jump-
ing jack, magnetic geometric fizures, rheostnt, erratic pendulam,
electric butterfiy, thermo electric moter, visual telegraph, ete., cte,

Shipment guaranteed within 24 hours.

SEND NO MONEY

We have so much canfidence in this set that we desire to ship It to you
C. 0. D. with the privilege cf inspection. It does not cost you one cent
to take a good look at the outfit. and see if it comes up to your expectations.
I? 1t does, pay the postman $7.50, plus shipping charges,” If it does not,
you need not accept . and we will pay the return charges as well.

THE ELECTRO [(MPORTING CO.
231 Fulton St.. N. Y. City

FOIRIE

Instruction Book
o ftcion, Pook

A TREATISE ON ELEMENTARY
ELECTRICITY

“0
100 Electrical Experiments I he
TO Bt FLAFORMED 41T

Woy s Elertris Bogn"
et UL AR UET LI
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CONT A,

BOY’S
ELECTRIC
TOYS

Teaches you all the princi-

as Shown ples of electricity by the

‘““Learn by Doing” Method.
5 Entertaining, Instructive, More
[ ] Fascinating than any game.

The most complete electrical
Complete

experimenters’ outfit that has
ever been put on the market,

Valuable Electrical Instruction
Book With Each Outfit

With each outfit we furnish free a very com-
prchensive book of electrical instruction. All
the fundamentals of this fascinating science
are clearly explained so even a layman can
understand every word. Profusely illustrated.
The instructions for building the apparatus are
given in such a simple and ecasily grasped
manner that anyone can make them without
the least trouble. Over a hundred experiments
that can be performed with the outfit are listed
in the instruction book, nearly all of them
illustrated with superb drawings.

A Sample of What You Can Do
With This Outfit

This {llustratien, made from an actual photograph, shows only
a8 very few of the many jinstruments that can be made with the
Boy's Electrioy — .

Toys: Electric Pen
aulum, Electric
Telegraph, Currem
Generator. Electric
Dancing Spiral,
Galvanometer.

The outfit conta'ns )14 separate pieces of materlal and 24 pleces
of finished articles ready to use at once.

Among the finished material are inctuded: Chromic salts, lamp
socket, mercury., core wire. iron flllings, three spools of iire,
carbons, machine screws, flexible cord, wood bases, glass plate,
parafine paper, binding posts, screw-driver, etc., etc.

D M S — —— — V- — — — a— G —

ELECTRO IMPORTING CO.,
231 Fulton St., N. Y.
As_per your advertisement, ship to me at once, C.0.D.

the Doy's Electric Toys with privilege of inspection. It fis
understood that if I do not like the outfit I can refuse it.

?,

‘-



—T

Hawxis
FlEaRIoL

HawINS
Iummu
CUIDE |

\ /‘_n/

HECTRICITY
MACNETISHE

4 e = /‘

EXPERIMENTS|

| DYNAMOS |
Aﬁmtunlss
WINDING
i

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and betfer
position for you. Hawkins Guides tell you all you need to know

about Electricity. Ivery important electrical subject covered so
you can understand it. Easy to study and apply. A compleze,
ractical working course, in 10 volumes. Books are pocket size;
exible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism—Induction—Experiments Dynamos — Eleetric 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 Cur-
rents and Alternators—Alternating Current Motors—Transformers— Conver-
ters—Rectifiers—Alternating Current Systems—Circuit Breakers—Measuring
Instruments—Switchboards—Wiring—Power Stations— | nstalling—Telephone—
Telegraph— Wireless—Belis—Lighting—Railways. Also many Modern Practical
Apolications of Electricity and Ready Reference Index of the ten numbers.

SHIPPED FREE

Not a cent to pay until you sce the books. No obligation to buy unless you
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.
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HAWKINS ELECTRICAL GUIDES

Hwki ,Hmwi :
(Rl [ELecic
 |GUIDE

IN TEN
VOLUMES

SEND NO MONEY — SEND ONLY THIS COUPON

THEO. AUDEL & CO.
72 Fifth Ave., New York City.
Pleasc submit me for free examination, HAWKINS
ELECTRICAL GUIDE, (Price §1 a number). Ship at
oace prepaid, the 10 numbers. If satisfactory, 1 agree

to send you $1 within seven days and to further mail
you $1 each month until paid.

OcCCUPAtION. . .\ vttt e
Employed by. ...
Home Address. . ......c.oiiiiiii it iiieeeaeenns

Reference. . . ..ovi i ii et it i aaeaes
. L. Mch-Apr.



Fit Yourself For a
BIG PAY JOB

ON'T be satisfied to worry along in little jobs
with little payv.  MNlaster the finer points of
clectrical practice and bring the big pay job
within your reach. Croft will show vour how. Through
his famous hooks he will teach you electricity as
experts know it and put you in line for an expert's pay.

The Croft Lib:

I JIAVE clipped £8.00 off the price
W of this populer electrical library—

made it $19.50 instead of %27.50, a redue-

tion of about 309%,. And mor: than that, L
we are offering the caxiest terms we huave r-7 X
cver made on the Crolt hbooks. You now pay.,
20! 85 a month nor even 83 a month, but the
1 L

sum of $1.50 in fen davs and the balanee
at the rate of only 82 4 month. This gives vou

ten full months to complete your pavments.

= T

of Practical Electricity

Think of getting this great Tome Study
Course and Reference Library at $19.50—
asaving of %8.000 This is & real opportun-
ity! No cleetrieal worker who wants to
fill a higuer job can afford to miss it. Hun-
dreds of men have told us that the Croft
Libravy at 827.50 was the best buy on the
market, At S19.50 it represents the big-
gest bargain in sound cleetrieal training ever

olfered to the eleetrical industry.

J2 a month starts you to bigger pay

NO COURSE, no set of hooks, offers a quicker, surer

method of mastering the practical <ide of electricity
than the Croft Library. 1t is founded on practice—on
work as it is actually done. 1t is jammed from cover to
cover with the kind of havd headed. pay-raising facts vou
want.  Written co that the bheginner can casity understand
it, vet so sound. <o thoroueh, that it is the daily euide of
thousands or highly paid electrical workers and engineers.
The Croft Library at it new price of $19.50 hecomes the
biggest bhuv in eleetrical books on the market. Men who
are using Croft will tell you that no set of electrical books
published, regardless of price, can equal the Croft Library
i _completeness, up-to-date-ness and all-round practieal
value. The price i« cut, but not the value. Thev are the
same hooks that have given 30.000 men an expert’s know-
ledge of eleetricity—the same books that made Thos. A.
Sdison sayv to Croft: “ Your method of explaining by anal-
ogy with things evervone knows, and the simple illustra-
tions, make your work one of the best I have vet scen.”

| » | O S £ 1/ .

D
See them first—pay afterwards

We want you 1o test our statements—we want vou to
compare the Croft hooks with others. I8l in and mail
the coupon attached and we will send vou the entire set
of eight volumes for ten days’ Free Examination. We
take all the risk—payv all charges. You assume no obliga-
tion—you pay mnothing unless you decide to keep the
books. Then £1.50 in ten davs and the balance at the
rate of 82 a month. Send the coupon NOW and sce
the books for yourself. Our new price and our new
terms make it possible for anyone to own a set of Croft.

lé McGraw-Hill
Book Co. Inc.,

4 370 Seventh Ave.,
New York.

Gentlemen: — Please
send me  the Library
of Practical  Iilectricity
shipping  charges pre-
. pad), for 10 dass free ex-
ammation 1f satislactory, |
willsend $1 50 intendavs and §2
amonth until the special price of $19.50
hasheen piid Hnot wanted, | will write
vou for return shipping instructions,

Name

I'hme Address
City and State
Employer

Occupation .
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