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Mahogany
Cabinet
of unique and
artistic design

Sold with or
without the
Loud Speaker
Combination

This Beautiful

Marshall 4Tube @ _0_0
Non-Oscillating Receiver

. DOWN
Complete with all accessories

RITE TODAY for full particulars of this most exceptional offer. Marshall Sets embody the very latest improvements
knowntoradio. They are licensed under Pfanstiehl Patents Pending, and utilize the wonderfully efficient Pfanstiehl Non-
Oscillating System. This discovery of Carl Pfanstiehl is the big sensation of the 1924-25 radio season. It brings the first
real improvement over the Neutrodyne, Superhetrodyne, Regenerative, and Reflex circuits. It is positively non-regenerative.
It brings to radio a new degree of musical quality. Its selectivity will delight the experienced radio operator. Yet it is so easy

to tune that the novice will handle it like an expert.

Easy Monthly Payments—2Wecks FreeTrial

This is the remarkable offer we are prepared to make you! Two weeks to prove that the outfit you select is everything we have said for it. If it
doesn’t make good our claims, back it comes, and your deposit will be cheerfully refunded. But if it fulfills all your expectations, you may pay for
it in easy monthly installments. You don’t risk a cent when ordering from us. You must be satisfied, or we don’t do business. Is it any wonder that
radio buyers the country over are rushing to take advantage of such an offer? If YOU are interested, figure on getting your order in early, while
prompt shipment can be made. Everyone predicts a serious shortage of radio supplies this season. Send for full particulars today.

Beautiful Solid Mahogany Cabinets Send Coupon for Special Offer!

ust compare the beautiful outfit pictured above with the usual radio box and . . : . N )
{Aom! The speaker cabinet appears as part of the combination unit. Designed }:inggeh:liv: g;,‘y 'gf:, gn?l‘;yz:: Iaibreigllo gs:;rt;‘r'ftge?ﬁa%‘énsétlgt this
by a master designer —fashioned of the finest solid mahogany, it will har- pace in the radio business. The low prices we will make Silon
monize with the furnishings of the finest homes. Yet through our different a3 4 or 5 tube Marshall set will surprise you. A letter oyt rdn
way of merchandising, this exceptional cabinet value —plus the unequalled or just coupon will do. But send it today g » postcard,
mechanical qualities of the Marshall Set—plus easy terms— costs you actu- We also have a mos;‘ Javorable offer for n;dw dealers. Write.
. Wni

ally less money than the ordinary sets sell for on a cash basis.

Name

Address. e =

Complete Outfits If Desired

Marshall Radio Products, Inc.
Ma In buying from Marshall, you have the choice of a set complete with all

rshall Blvd. and 19th St.. Dept. 59-56, Chicago
Please send me your special offer price, terms and full description of Marshall Radio accessories, or the set alone You have choice of dry ceil or storage battery
Outfits. Though I may change my mind on r ng your pr my prefer-£ outfits. Unless you already own the accessories, you can bu% them from us
ence now is for a: at less-than-market pm:es,d with your.sr?g. onf easy terms. Your outfit will
______ 3 Tube ......4 Tube ......5 Tube (Please check) ::;);:xlglgl}_r:and ;: vs:\tg ug) gsey?%eox:te within a few minutes,—saving time and

MARSHALL RADIOC PRODUCTS, INC.
Marshall Blvd. and 19th Street, Dept. 59-56, Chicago
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ELEcTRIcA,
THIS BUILo1NG ™
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MORGAN ELECTRICAL 00

Ser Us First Foe Firs Ol ik

J. R. Morgan, Columbus, Ohio, mal

tive Electricity pays W.E. Pence, 1?30
to $50 a day in business for himse

Albany, Oregon, over $9,000 a year

Herbert Diclk Aut.
Warrenton, Va.,
makes $7,500 a year

lg_l_ectricity —_—
the World’s
Big PayField

Electricity is the field of
the greatest opportunities.
In all other trades and
professions competition is
80 keen from over-crowd-
ing that only the excep-
tional man can get to
the top.

Not so in the Electrical
line.

Here is a grofession that
is fairly bubbling with
possibilities — with thou-
sands of chances for won-
derful success. We stand
today on the very thresh-
old of the real Electrical
Age—an Age when every-
thing now operated by
steam or gas or horses,
will be moved by Electri-
city. But it is an Age de-
manding specialists—
trained men — Electrical
Experts. Such men can
easily earn from $12 to
$30 a day.

Money Is being poured into
the Electrical Industry at the
rate of a billion dollars a
year, Think of it—a thou-
sand million dollars a year
for electrical expansion. This
means—men — jobg—oppor-
tunities,

My big book the “Vital Facts”
of the electrical industry and
the wonderful opportunities
that await “Cooke Trained
Men" tells you all about this
Big Pay Field.

MailCoupon
for the Free
Vital FACTS

To Fill a

Electrical Fxperts
Are in Big Demand
I Will Train You at Home

Big Pay Job

It’s a shame for you to earn $15 or $20 or $30 a week, when in the same six days
as an Electrical Expert you can make $70 to $200 a week—and do it easier—not
work half so hard. Why then remain in the small-pay game, in a line of work that offers no chance, no
big promotion, no big income? Fit yourself for areal job in the great electrical industry. I'll show you how,

Be an Electrical Expert
Earn $3,500 to $10,000 a Year

Today even the ordinary Electrician— the “screw driver” kind—is making money—big money. But
it’s the trained man—the man who knows the whys and wherefores of Electricity—the “Electrical
Expert”—who is picked out to “boss” the ordinary Electricians—to boss the Big Jobs—the jobs that
pay $3,500 to $10,000 a Year. Get in line for one of these “Big Jobs” by enrolling now for my easily
learned, quickly grasped, right-up-to-the-minute, Spare-Time Home-Study Course in Practical Electricity.

Age or Lack of Experience
No Drawback N

You don’t have to be a College Man; you don’t
have to be a High School Graduate. As Chief
Engineer of the Chicago Engineering Works, I
know exactly the kind of training you need, and
I will give you that training. My Course in Elec-
tricity is the most simple, thorough and success-
ful in existence, and offers every man, regardless
of age, education, or previous experience. the chance to be-
come, in a very short time, an “Electrical Expert,” able to
make from $70 to $200 a week.

FREE Electrical Working Outfit FREE

With me, you do practical work—at home. You
start right in after your first few lessons to work
at your profession in the regular way. For this you need
tools, and I give them to you absolutely free—a whole kit,
a complete outfit, one that would cost you $12 to $15.

Your Satistaction Guaranteed

So sure am I that you can learn Electricity—so
sure am I that after studying with me, you, too,
can get into the “big money” class in electrical work, that I
will guarantee under bond to return every single penny paid
me in tuition, if, when you have finished my Course, you
are not satisfied 1t was the best investment you ever made.

Guarantee Backed by a Million
Dollar Institution

Back of me in my guarantee, stands the Chicago
Engineering Works, Inc., a million dollar institu-

tion, thus assuring to_every student enrolled, not only a
wonderful trammeim Electricity, but an unsurpassed Stu-

dent Service as wi

TheCooke Trained Man is the "Big Pay " Man

It’s this Service that makes ‘“‘Cooke” training different

from any other training. It's this Service, plus “Cooke”

Training, that makes the ‘“‘Cooke” Trained Man the
Big-Pay Man,” everywhere.

Be a “Cooke’ Trained Man and earn $12 to $30 a day—

$70 to $200 a week—$3,500 to $10,000 a year.

Get Started Now—Mail Coupon

I want to send you my Electrical Book and Proof Lessons
both Free. These cost you nothing and you’ll enjoy them.
Make the start today for a bright future in Electricity.
Send in Coupon—NOW.

L. L. Cooke, Chief Engineer
Chicago Engineering Works

2150 Lawrence Ave., Dept.216  Chicago

Use this Free Outfit Coupon!

L. L. COOKE, The Man Who Makes I
Dept.216 “Big-Pay’” Men
2150 Lawrence Ave., Chicago I
Dear Sir:  Send at once, Sample Lessons, your Bi
Book, and full particulars of_your Free Outfit an
Home Study Course, also the Free Radio Course—all
fully prepaid without obligation on my part.

Name . tievvnssensssescorsnocssncssssassacsncssecnsancs l
Address............ Gisetas.ossassuvientscsisteseerane

OCCUPAtION. .. viiertsreesroiereanonearecsaresnensnens
L F 3 F fF N B B B B B B
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r year.
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Send postal for special rates,
wise ordered.

POSTAGE. We prepay postage In all
possessions, For foreign or Canadian sul
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weeks to make an address change on our records.
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Subscrip-
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S or SCIENCE AND INVENTION wit
Subscriptions start with the current issue, unless other-

rts of the United States, Mexico and Island
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considerable saving.
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always bear your full name, address and when
appears on your wrapper every month,

58 Park Place, N. Y. Oity
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Go after the
big-pay job!

“Know electricity as experts know it

and get an expert’s pay”’

ON’'T be satisfied to worry along in little jobs with little pay.
finer points of electrical practice and bring the big pay job
reach. Croft will show you how. Through his famous books

Master the
within your
he will teach

you electricity as experts know

The Croft Library o

NOW
ONLY

$19.50

0O method of teaching electricity offers a quicker,
surer way to success than the Croft books.
Starting right in with the ABC’s of modern
electrical practice, Croft takes you through his books in
easy steps. He gives you the secrets of success in elec-
tricity in plain words, figures and illustrations. Noth-
ing is left to the imagination—there is no guesswork.

Thos. A. Edison said: ‘‘Croft’s method of explaining
by analogy with things everyone knows, and the simple
illustrations, make his work one of the best that I have
yet seen.”

Croft teaches you electrical practice complete—inside
and outside work—central stations and the whole sub-
ject. He takes you in quick, easy steps from the
simplest principles to the complete and economical

YOU

Croft books take you out of the crowd and fit you for more responsible posi-
tions—they give you a short cut to SUCCESS in the electrical field. Forty
thousand men are using these books to step ahead.—WHY NOT YOU?

A Combined Home Study Course and Reference Library
8 volumes — 3000 pages — 2100 illustrations — flexible Keratol binding

it and put you in line for an expert’s pay. The

f Practical Electricity

He tells you things you need to know about motors,
generators, armatures, commutators, transformers, cir-
cuits, currents, switchboards, distribution systems—
electrical machinery of every type, installation, opera-
tion and repair—wiring for light and power—how to do
it mechanically perfect, in accordance with the National
Electrical Code—wiring of finished buildings—Under-
writers’ and municipal requirements—how to do a
complete job, from estimating it, to completion—illu-
mination in its every phase—the latest and most im-
p{gved methods of lighting—lamps and lighting effects,
etc.
The Croft Library is the last word in practical elec-
trical education. No man who wishes to achieve success
in the electrical field can afford to be without it.

SAVE

operation of a great central station.

The Sure Way to Bigger Pay

'8
AND HAVE

10

MONTHS
TO PAY

way to bigger pay. Become an expert.

great electrical manufacturing com-
panies. Now he heads his own consult-
ing company with a large and success-
ful practice, and his name is known in
every corner of the electrical world.

Croft gives you only the boiled-down
records of every-day electrical practice.
His knowledge of electricity has been
obtained through actual shirt-sleeve
practice, and because he knows your
problems he is able to tell you in clear,
understandable language the best way
to solve them.

& The proof of all we
Free Tnal have said is in the
books themselves, and it costs you
N-O-T-H-I-N-G to examine them. There
are no charges of any kind to pay. We
pay everything. We send the books to
you for 10 days’ examination and let
you be the sole judge as to their value.

FREE
EXAMINATION

NO
MONEY
IN
ADVANCE

About seven cents
Easy Payments a day for a short
time pays for these pay-raising books.
The special low price of $19.50 is
spread out so that you can make
small, convenient payments—and get
the good out of the books right away.
If you decide to take this sure road
to promotion, you need send only $1.50
in ten days and pay the balance at the
rate of $2.00 a month. You do not
have to send any money to see the
books.

SEND
YOUR
COUPON
NOW

McGRAW-HILL BOOK COMPANY, Inc.
370 Seventh Ave.,, New York

Just Send the Coupon

Your set is packed, ready for ship-
ment to you. The minute we receive
your shipping instructions we will for-
ward the books to you, all charges pre-
paid. Just fill in and mail the coupon.
No money necessary.

Big salaries are paid in the electrical field for expert knowledge.
many phases—the man who has completely mastered the subject from A to
own salary. The only way you can earn more is to learn more.

Practical Electricity Taught By An Expert

Croft has had an almost sensational climb. Beginning as an apprentice lineman, he went through the
various stages of wireman, draftsman, ete., until he attained the position of electrical engineer with one of the

The man who knows electricity in all its
an pick his own job and name his
Small knowledge means small pay. Learn the

B

\
g

=%; 4
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Coupon

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

Gentlemen :—Send me the
LIBRARY OF PRACTICAL
ELECTRICITY (shipping
charges prepaid), for 10 days”
free examination. If satisfac-
tory, I will send $1.50 in ten days
and $2 per month until the special
price of $19.50 has been paid. If not
wanted, will write you for return
shipping instructions. (Write plainly
and fill in all lines.)

City and State.......civveeseiececrscranensse
Employed by ....

Occupation

PE—9-2
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'fWatch for §

These
Departments
in the

MOTOR
CAMPER &
TOURIST

THE OPEN ROAD

One of the most valuable departments in
this magazine is “THE OPEN ROAD.”
Each month, in this department, are shown
different important highways and routes in
the United States in map form so that in a
short time anyone can become familiar with

= The Greatest Sport in the World
This department is for the man who wants

A SEEING AMERICA
gites in every state in the Union

in Your Car

One of the most desirable features of
touring in America is the prevalence of
wonderful, scenic parks, especially the great

b e UL DR R You don’t know what you are missing. The idea this summer
is to take that vacation of yours in your car. Don’t leave it
RADIO IN CAMP in the garage. Save hotel bills and all those heavy travelling
This i 1d for th i 1 .
s 38 unuscal Jeguitment; for, the el b LS BLEE S
e da‘;)’;":'s::ﬁ'gf e D R S And don’t forget those happy week-ends in your own state—
perts in America. let the car take you.
ROADSIDE REPAIRS MOTOR CAMPER & TOURIST, the Motor Tourist’s
Every autoist will weleome this depart. magazine, tells you where you can go, how to make the trip
ment as a friend in need when the car at a minimum expense, what roads to travel and what to see
breaks down on the road. Every line in it h d
is of value to every motorist. on the trip.
AROUND THE CAMP- MOTOR CAMPER & TOURIST is edited by H. Gerns-
FIRE back, Editor of Radio News, Science and Invention, and
Practical Electrics.
N di ing things th . ..
from day to day and are of vatue to the Get the new idea—see America in your car!

motor travetler are in this department. It
i3 a section of the book in which the reader

RO s the New Magazine

NEW ACCESSORIES
A department for the Motor Car in which
every new and worthy accessory of value to
the Motor Camper and Tourist is detailed.
‘Inen there are many feature articles writ- 2
ten by men who have travelled everywhere in

America. They tell of their trips and experi-
Subscriptions: $2.50 the year, Foreign 50c extra.

ences and give many valuable hints on
what to take on a trip, what to look
out for and how to get the ut-
GERMOTT PUBLISHING CO. AM P E R &
Incorporated - .
33 Park Place New York City

most in pleasure from the
Owsers
Li d Publishers—Experimenter Publishing Co.; slso
P:uc:l?:le:en of RADIO NEWS, SCIENCE AND INVEN-

trip.
TION sad PRACTICAL ELECTRICS.
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RADIO HITS!

In a recent nation-wide Musical Radio Contest three
compositions were selected from the hundreds of Man-
uscripts submitted as prize winners. These numbers
have now been published in the conventional form so
that Radio Music Lovers and also Music [.overs every-

where can enjoy these distinctly new hits in Popular
Music.

These prize Radio Hits will be a sensation in your
dance folio. They offer you the opportunity of buying
three fine melodies at the same time each better than
the other. It were as if you had picked the choice num-
bers out of hundreds of songs at your dealer.

These Radio Song and Dance hits will be exclusively
Radio—To and for the Radio Public. They will be
Broadcast from your local Broadcasting station. Listen
in for them. Your local Radio Dealer will have copies
for you. Look them over the next time you visit him or
write us direct for your copies.

. Published and Distributed by

The Consrad Company, Inc.
233 Fulton Street, New York City

613

Radio Jazz:

Irresistible foxtrot. One of
the prize winners of RADIO
NEWS Broadcast contest!
Young feet dance—old feet tap
time, to the fascinating melody
of this real masterpiece of jazz.

Radio March:

Another Prize Winner of
RADIO NEWS Broadcast
contest. Here, music lovers, is
a wonderful number! Is there
anything so appealing as the
stirring strains of a military
march?

Listen In:
Featured in RADIO NEWS

Broadcast contest, has caught
the fancy of all America! Its
rare swing hypnotizes—and its
tuneful melody makes it sim-
ply irresistible.

35c per Copy
at all
Radio Dealers

Consrad
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|Guarantee

To MakeYou
A Public Speaker
or I Wont Take

A Penny

Give Me I5 Minutes a Day

PLll Show You How to Control OnelMan or a Big Audience—How to Conquer Stage
Fright—How to Increase Your Earnings—All by the Power of Effective Speech

beyond a shadow of a doubt that I can do for you what
1 have done for other men—increase your income, make
you a leader, make you successful.

C. F. Bourgeois, President of Robischon & Peckham, says:
“The lesson on ‘How to Develop Personality’ is alone worth
the entire cost of the course. It has been of real practical
help to me.” Walter O. Ford of the Ford Manufacturing
Company writes: “Was always considerably flustered when
called upon to speak. Now, thanks to your course, I feel per-
fectly at home, and confident. Every man who wants a
strong personality and the power of effective speech should
take your course.” H. B. McNeal, President of the Telephony
Publishing Company, says: “It should appeal to every man
and especially to young men who are ambitious for rapid
promotion.” :

THAT’S all I want, 15 minutes a day, to prove to you

Increase Your Salary

These men wrote as do hundreds of other successful men
concerning this amazing new method of making you a force-
ful, fluent, convincing speaker. Why do salary increases
and the big-pay jobs seem to just come naturally to one man
when all about him are men of equal ability in other respects?
I'll tell you. The successful man has the knack of making
every word he says or writes count in his favor. He is never
at a loss for the right word and he presents his proposition
or views in clear, logical and forceful language. He gets
what he goes after.

Sway Others at Will

How many men can address a dignified board of directors
and have his plans and ideas instantly approved? How

NORTH AMERICAN INSTITUTE
Dept. 9396 3601 Michigan Ave., Chicago

NORTH AMERICAN INSTITUTE,
Dept. 9396, 3601 Michigan Ave., Chicago, Ill.
I am interested in your coupon in Effective Speaking and ‘your Free
self-test and special offer. Please send me full particulars. This request
places me under no obligation of any kind.

Name ..o

(In Box)

many men can appear at a moment’s notice before an audi-
ence and create enthusiastic notice? Not many. And yet
there is no reason why any man should not be able to do
those things.

I don’t care what line of business you are in, I don’t
care how embarrassed you now are when you are required
to speak. I don’t care what you think now. I can show you
how to rise quickly above the mass in business, how to step
to promotion, how to be a leader with poise and the assurance
to plunge right into any subject and convince your hearers
of your point of view. By this amazing new method, made
possible by Professor R. E. Pattison Kline, formerly dean
of the Public Speaking Department of the Columbia College
of Expression, being a powerful speaker is easy and simple.

Make This Free Test

To convince you fully that you can become a powerful and
convincing speaker by giving me only fifteen minutes a day
right in the privacy of your own home, I will send you a
remarkable FREE self-test, and then you can judge for
yourself. I want you to determine whether or not you wish
to have this power of speech that men envy and women
applaud. Also, because I know that you will be so delighted
that you will tell others of this amazing method, I am making
a special offer for a short time only.

Send No Money

Fill in the coupon and mail at once. You, like thousands
of others, can quickly and easily learn the secret of achieve-
ment both in position and salary and all this without leaving
your present position and by devoting only a few minutes a
day to the fascinating material I will send you. Just give me
your name and address on the coupon.

What This Amazing Course Teaches You

How to make after-dinner speeches.
How to write better letters.

How to sell more goods.

How to have a good memory.

How to enlarge your vocabulary.
How to make political speeches.
How to develop self-confidence.
How to have a winning personality.
How to be master of any situation.

\
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French Miili@nVOEt Laboratory
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An impressive view of a million-volt installation for experimental uses, recently completed in
Fri:lllu:e. ’;‘::re are three steps, as shown, that work up a five hundred-volt circuit to the desired
million vo
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E have illustrated and described in

our columns million-voit experi-
mental stations in Pittsfield and in Chi-
cago. America led the way in instituting
these laboratories, and at last we find
Europe following in her footsteps.

Qur contemporary, Je sais tout, a paper
published in Paris, illustrates a million-
volt installation which has been erected
near Paris at Ivry by the Compagnie Gen-
erale d’Electro-Ceramique. We translate
a few remarks describing some of the fea-
tures. It is curious to observe the exalta-
tion which the installation of such a labor-
atory in KEurope for the first time
occasioned.

“There is no need for us to go to the
United States for information on artificial
lighting, because we can soon go and see
its manifestations at the very gates of
Paris. It is in Ivry that the above named
company has installed what is termed the
Ampere Laboratory, where for the first
time in Europe the potential of a million
voits has been reached and even exceeded.

“It is in a great hall, entirely metallic
in construction, that we find three trans-
formers connected in cascade or one in
series with the other, which receive cur-
rent from a circuit at 500 volts potential
and raise it to a million volts in the three
steps.”

After leaving the last transformer an
immense dazzling spark discharge is pro-
duced before the charge disappears into
the earth. The name of the company
which erected this great plant suggests
one item of their business, for whose bene-
fit we may consider that the laboratory
was constructed. This item is porcelain
insulators. There is a constant tendency
to raise the potential between the earth
and high power distributing lines in order
to effect economy in copper. These high
potentials require especially well con-
structed insulators, and these, in order to
obtain any real data about them, have
to be tested. The test, if of any value,
must be at potentials far above those used
on the line in order to give a good coeffi-
cient of safety.

Quoting again from our contemporary,
we translate: “In three formidable leaps
the current, previously inoffensive, dis-
charges itself in the form of a great daz-
zling spark toward a copper sphere, be-
fore losing itself in the enormous reservolir
constituted by the earth. The noise of
the discharge is so deafening that it is
termed artificial thunder. The laboratory
is in charge of Professor d’Arsonval.”

The compactment of the French install-
ation is quite striking, so that without
the figures of the workmen it would be
hard to realize that it was so gigantic a
plant. It seems less widely distributed
than the American ones.

While the million-volt discharge assiml-
lates lightning, the sharp deafening noise
produced is quite another thing from the
roll of distant thunder. The cause of the
characteristic noise of the natural phe-
nomena may fairly rank as unexplained.
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Alleged Spiritualistic Lamp Lighting

Practical Electrics for September, 1924

A seance with a supposed exponent of spiritualism,

who is said to have believed in his own entirely fictitious demonstration. It seems to have

been a case of static electrification, which it is said the performer himself believed to be genuine psychic phenomenon.

REPORT has been read before the
Academy of Science in Paris by Pro-
fessor Charles Richet, who has attained
wide celebrity as an investigator of and
as a writer on alleged psychic phenomena.
Our contemporary, the Daily Science
News Bulletin of Washington, has given
an account of these “spiritualistic” phe-
nomena. The medium used an ordinary
electric light bulb, which in itself should
have made the audience suspicious. By
rubbing it with his hands he produced
glimmers which increased gradually from
being very irregular to considerably
greater strength. Once the light was pro-
duced it persisted between the frictional
movements. After a lamp had been
rubbed for several minutes the performer,
holding it in his right hand, obtained in-
termittent illumination and sometimes a
steady glow lasting two or three seconds.

Standing at a distance from the bulb
which had just been rubbed the performer
waved his hand, “concentrated his mind”
and really got some flashes. Some fail-
ures were occasioned by uncertain atmos-
Pherical conditions and by dampness of
the hand, which suggests, it would seem,
condenser action. A variety of statements
concerning it are embodied in the report
and a simple explanation is given. The

A Sensational Radio Invention

A young Russian has recently in-
vented the oscillating crystal.  We
can now do anything and every-
thing with a crystal that we now
do with a vacuum tube,

The crystal oscillates and can be
used in regeneration, for detection,
amplification, ete. It is being used
to send out waves too.

Read all about this sensational
invention in the September issue of
Rabio NEws.

Interesting Articles in
September Radio News

The Crystodyne Principle.
A. C. Applied to Receiving Sets.
By Florian J. Fox.
Neutrodyne Receivers.
By A. L. Groves.
Reflex Radio Receivers in Theory
and Practice.
By John Scott-Taggart.
The Use of Iron in Transformers.
By Sir Oliver Lodge.
Six-Tube Receiver of Advanced
Design.
More Solodyne Circuits.

bulb as arranged acted condenser like; it
was charged by rubbing and gave Geissler
tube effects. An evacuated bulb contain-
ing practically no gas gave the most in-
tense result, perhaps, but nitrogen-, argon-
and neon-filled bulbs gave characteristic
colored lights, the first a blue and the last
a pink.

The investigators stated that the bulbs
acted as condensers. Their discharges
were recorded by an Einthoven galvanom-
eter connected with them. The illumina-
tions corresponded to the brief discharge
in the rarefied atmosphere of the lamp of
the electricity which accumulated, Leyden
jar fashion, on its wall,

The “medium” undertook to have the
lamp respond to his power, he being in an
adjoining room. The experiment failed.
It is said that the “medium” himself be-
lieved firmly in the psychical nature of
the phenomena, and was very much dis-
appointed at being shown that they were
merely electrical.

The fact that the gentleman who ex-
hibited the lamps believed in his own
power and could not believe that he was
deceiving himself, is a more curious com-
ment on human credulity than is usually
found in the transactions and exhibitions
of every day fraudulent medium.
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Solar Thermo Electric Battery
By T. O°Conor Sloanre, Ph.D.

electric couple as a means of gen-
erating a tangible working electric
current is unjustly neglected.

In early days many attempts were made
to apply it to laboratory purposes at least.
The general idea is this: If two unlike
conductors are in contact, one with the
other, and a current of electricity is
passed through the junction, a rise or fall
of temperature will be produced, and
whether it is rise or fall will be deter-
mined by the conductors used and by the
direction of the current going through
them. The amount of temperature change
would depend upon the strength of the
current.

Now if we reverse this, and heat the
junction, a potential difference will be
established ; and if the free ends of the
couple are connected by a wire a current
will pass through it as long as the heat
is maintained. Tables of data are given
in all the electrical books touching on
this subject.

Taking ordinary substances, not too
rare for practical use, we find bismuth
at one end of the series and antimony
at the other end, omitting some imprac-
tical substances such as tellurium or
selenium. If the latter were a first-class
conductor and a cheap material it would
be an admirable substance for one of the
elements, as we may term the single con-
ducting pieces.

ONE cannot but feel that the thermo-

Returning to our bismuth-antimony
coupie, we find that neither of these
metals would stand a very high tempera-
ture. But when we find that a difference
of temperature of one degree Centigrade,
or 1.8 degrees Fahrenheit in the bismuth-
antimony couple will maintain a potential
difterence of 103 micro-volts, we will see
that at moderate temperatures it would
be very easy to get up into the order of
volts proper.

A micro-volt is one-millionth of a volt.
One hundred micro-volts are one ten-
thousandths of a volt. Now suppose our
difference of temperature is but 100 de-
grees Centigrade, which is the difference
between the temperature of melting ice
and that of condensing steam, we will
obtain about the hundredth of a volt, so
that 100 of such couples would give us a
volt. All this, of course, is in round
numbers. ’

Therefore it is easy enough to get up
to the order of volts with thermo-couples.
Of course, by doubling, trebling or quad-
rupling the temperature our voltage would
rise proportionately. The graphs of
thermo-electric couples within ordinary
limits are straight lines, therefore it is a
simple matter to make calculations ac-
cordingly.

We hear a great deal these days about
inetticiency and waste of heat. The sun
radiates heat in all directions. If one will
calculate the area of a sphere whose

radius is the distance from the earth to
the sun, and will divide that area by the
cross-sectional area of the earth, it will
appear that, as far as we are concerned,
our sun is the greatest waster of heat
that we know of.

Of the heat which does reach the earth
a very large percentage is not utilized
directly, and appealing to thermo-electric
laws it is possible that a thermo-electric
battery could be installed in sunlit desert
regions, where the heat of the sun could
be reflected and concentrated upon one
set of junctions, while the other set would
be buried at 25 or 30 feet depth in the
earth. In this way there would be no
difficulty of establishing a difference of
potential between the buried and exposed
junctions, running up into fairly good
voltage, and which would be reinforced
by the fact that by using large sections
of metal in the thermo-electric battery its
resistance could be kept so low that it
would develop a good wattage.

It is this suggestion which we illustrate
here. The battery elements are arranged
as shown in a straight line, which may be
of any length desired. Parallel with them
at a proper elevation is a cylindrical mir-
ror, or better, one of parabolic cross-
section, which concentrates the rays of
the sun upon the aerial junctions. There
would be no trouble in keeping them at a
temperature of several hundred degrees

(Continued on page 662)
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The heat received by the earth from the sun is here supposed to be directly utilized.
buried to a depth where there is little change of temperature.

charged by the current thus produced.

The upper junctions arc heated by the sun as shown.

An extensive thermo-electric battery has its lower junctions

A storage battery is kept
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that can be pulled off if a fellow
bas a couple H. T. condensers, some
pieces of heavy wire, spark coil, ete.

For instance, in the first photograph on
page 618 you will see that power can be
“extracted” from a short length of cop-
per wire. Just a “black art” trick?
Honestly, fellows, the demonstrator is not
palming the wires from a dry cell. In
spite of the truth that a heavy copper
wire “shorts” the filament, the lamp does
light up. Apparently you can’t bluff H. F,
currents by a short!

No doubt to old-time wireless ‘“hams”
this is merely a tedious duplication of
their illustrious auto-transformer. To
such scorners I say, “Do not steal my
thunder.” Look again in Fig. 2, where
you will see the thrill in store for the
magician who has enough patience to make
the rig.

Now behold a wonderful stunt portrayed
in illustration No. 3. We read of many
machines that purpose to transmit elec-
trical energy without wires, but can you
find one to beat this for simplicity and
efficlency? (Just a moment, ladies and
gentlemen, the worthy demonstrator is my
good friend Mr. Oliver G. Holt, to whom
I am much indebted. I'm sure we will
hear from him some day.) For this model
is efficient—the spark coil drawing a mini-
mum amount of juice from the batteries,
while the lamp is brilliant.

I wish that you and I could discuss
why this machine works. Suppose we con-
trast it with the Tesla machine, described
in my former article. Note: The present
machine uses one single turn of wire and
a large condenser capacity to transmit
power through the air. Contrarily, the
Tesla machine requires only a slight ca-
pacity and a coil of many turns of wire
to operate successfully. (Refer to the
August issue of PracTicAL ELEcTRICS.) In
simpler words, the Tesla machine oper-
ates “by volts,” and the other “by am-
peres.”

Let us take a step further in the direc-
tion of a theory. You remember when
you studied physics in high school the in-
structor was fond of comparing the
“flow” of electricity to the flow of water
in pipes: the instructor presented the
analogy to simplify the mystery of elec-

THERE are a few wonderful stunts

GET a baseboard about 5 % 3 inches and
cut a slot 3% X 11% inches long; on
each side of this slot glue a block 1%4” high
and 34" wide. Using these as a support
wind 260 feet of No. 832 magnet wire in a
horizontal coil. Now get a piece of watch
spring and soften the center by heat, and
drill a hole in it. Put a sewing machine
needle that has been filed sharp on both
ends through this hole and place a little
circular piece of wood on each side, then
put a little glue to make everything solid.
Stroke the piece of spring with a strong
magnet and it will retain its magnetism.

Take a piece of broom straw and glue it
perpendicular to the magnetic needle.
Now take a small brass screw and screw it
in one of the pieces of wood in such a
way that the pointer, needle and counter-
weight will have the relation shown in
Fig. 1. Take two pieces of thin brass
about 1 inch long and 3 inch wide; in the
middle and 3 inch from the end put a
little dent with a hammer and nail, being
careful not to make a hole. Bend each
strip at right angles at the center. Set
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The Most Amazing Stuff on Earth—Part 11

By Esten Moen

tricity. For example, electric voltage is
analogous to hydraulic pressure. Resis-
tance is analogous to the cross-section

Power Without Wires
By H. GERNSBACK,
Member American Physical Society

HE accompanying article by

I Mr. Esten Moen impresses us

as of great interest because
it suggests or even points the way
to what can be done in the transfer
of electric power without lines of
wire. On our front cover we have
illustrated the system as described
in the article,

The idea is not at all fantastic,
and does not exceed or overpass
good engineering possibilities. While
the reader may ask himself the
question whether such a syktem
would not be more expensive than
poles with wires strung along them,
the query does not really imply a
difficulty in carrying out the prin-
ciple.

In the first place, as everyone
knows, there are corona losses over
long distance power lines when a
very high tension is used, the charge
dissipating into the air.

In the system as shown on our
cover, once the technical details are
mastered the anticipated losses will
be considerably less, because there
is less wire for the corona to form
on. Of course there are the losses
between each two towers, but we
believe that if the proper types of
current and potential are used at
the correct frequency, these losses
would not be so very heavy. It
would simply be a matter of tuning
the two adjacent loops to the most
efficient point.

Aside from this, engineers will be
compelled to resort to some such
system in a short time, because
when it comes to transmitting power
with potentials above half a million
volts, the corona loss will become so
large that it will be uneconomical
to carry the current on wires. The
new system may solve the problem.

Simple Voltmeter

By ROUMAIN PETERS.

;‘oum ER

SEWING MACHINE NEEDLE

BRASS SCREW
BRASS STRIP

A sensitive voltmeter, constructed of the simplest
materials, such as to be found in every house.
The section of a spool will supply the small
wooden dise.

the shaft of the magnetic needle, with the
counterweight down, in these two dents
and adjust the angles of brass until the
needle and pointer move freely and the
counterweight brings the pointer to the
position shown. At the back of the

area of a pipe carrying water, the idea
being this, that the bigger a pipe is the
more water will flow through it.

Let us consider the analogy shown in
Fig. 4. We may first accept the hypothesis
that the “ether” is like unto air, and can
be “fanned.” Accordingly a transmitter is
like unto a fan, and a receiver like unto
a windmill. Literally speaking, the trans-
mitter “fans” or “blows” the “draft” of
“ai-the-r” over to the receiver, where a
“com-motion,” of a kind, occurs!

But even the admission of such an
analogy to be plausible seems not to ex-
plain the mystery of the Tesla coil.

However, we must remember that the
Tesla coil is just a modification of this
single-turn-coil oscillator: differing in
this, that it possesses a secondary. Ac-
cordingly we need only modify the air
current set up by the fan to explain the
action by analogy. Such a modification is
indicated in Fig. 5. Let that be enough
words on the “grand theory.”

Now we come to the stunts portrayed
in the last two photographs. They resem-
ble the stunts with Tesla julce, as shown
in my former article.

Apparently there seems to be no limit
to the distance over which power can be
sent—just place more “resonance units’”
at the correct places in between sender
and receiver. Unfortunately these units
require more copper than is needed for
ordinary D. C. or A. C. power transmis-
sion. But perhaps a way can be found
to overcome this difficulty. Above all, the
goal which the inventor should strive for
is simplicity of apparatus.

Here are some data concerning the ap-
paratus seen and not seen in the photos;
to help whoever desires to duplicate these
experiments:

Spark Coil—Ford 14 inch, operated by
three dry cells.

Condensers—Six copper sheets, size 3
inch X 4 inch between seven 5 inch X
7 inch photo plates.

Spark Gap—One-thirty-second inch, ap-
proximately.

Lamp—Three-volt flashlight bulb.

Loop—One foot in diameter of “Copper-
weld” aerial wire.

Distance—Between sender and receiver
only, 6 inches. For each additional
‘‘resonator,” 3 to 4 inches extra.

board mount a piece of thin wood with a
scale on it located so that the needle
passes in front of it but does not touch it.

All that remains is to mark the scale on
the instrument. This can best be done by
taking a 6-volt storage battery and adjust-
ing the counterweight so that when this
battery is connected to the instrument the
pointer rests in the center of the scale;
mark this six volts, then mark the far end
twelve volts, Repeat using only two cells
of the battery and mark this four volts,
and the same distance on the other side
of six mark four. Repeat, using but one
cell and mark this point two volts and the
same distance on the other side mark ten
volts. If desired these two volt spaces
may be bisected and the correct odd num-
ber placed there.

To use this instrument just connect it to
the points where you desire to measure
the voltage. This is a very handy and
useful instrument, and can be made at a
fraction of the cost of a new instrument,
and will serve amateurs and experi-
menters equally well,
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The Most Amazing Stuff on Earth—Part Il.

By Esten Moen
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ANALOGY OF
TESLA POWER TRANSMISSION ANALOGY OF TESLA COIL

Fig. 1 shows the experimenter lighting a lamp which seems to be short-circuited. Fig. 2 shows the layout in detail. Fig. 3 is a variation in
which a lamp is lighted, quite disconnected from the circuit. Figs. 4 and 5 are interesting analogies and illustrations of the Tesla experiments,
Figs. 6 and 7 show the transmission of power through space without any conductor.
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An Electrocution That Failed

By Robert Rollins

Quick! I slammed the switch—Volts, chms, henries, amperes and ph

bared fangs. She did a hand-spring, a triple dip and about twe dozen original twists,

LS, it was sad, very sad, but it

had to be done. We had to kill

Fanny. She was not very old, only

fourteen, but she wasn’t as strong
as a girl of seven. Her legs had been
slightly crippled of late. Her eyes were
none too good, and her hearing was poor.
In fact, Fanny was a wreck, so she
couldn’t even walk. Yes, indeed, it was
sad, but unavoidable, We cried, of course,
Dick and I. We loved her. We had
grown up and played together in the
happiness of the past years. And now we
were going to kill her.

The Problem Discussed

Then a fight began. That was natural.
Dick and I are never faced by a problem
that we don’t argue with vim, vigor and
violence. Physically we are well matched,
so there is never a pronounced autocracy.
But to get back to our subject—by what
gate was Fanny to leave this ‘“vale of
tears”? We didn’t know. Perhaps it is
better to say that we both knew, but dis-
agreed. You see, it’s very difficult to kill
one that enjoyed Fanny’s position in our
family. She wasn’t really our sister. In-
deed, if she were, the task would not have
been so hard.

As everyone knows who reads the news-
papers (Whom does that omit?) there are
rules and “gentlemen’s agreements” for
the method of murdering other classes of
people. For instance, if one man wants
to kill another, only shooting is permis-
sible. Poison in coffee is the regulation

came tumbli

method of disengaging one's better half.
And a revolver and then an axe and a
trunk is what Hoyle prescribes for the
extermination of bothersome husbands.
Oh, that’s all worked out, but about
Fanny we could not agree.

You understand, of course, since I told
you once, that we loved Fanny. We loved
her with all our heart. (I say heart be-
cause I have never been convinced that
Dick has one.) But we knew it was for
the best. She must go. Then, too, it would
be an experiment. (Dick and I have a
corner in the cellar. We call it our lab-
oratory, and we always spell Science with
a capital “S.” Now you know us.) As
I said, Fanny must go. When love of
Science clashes with love of women—well,
sentiment’s a transient thing. Fanny was
doomed.

A Decision is Reached

It was at last decided—electrocution
was the decision.

The Death Chair

The preparations were not elaborate.
The “chair” was quite simple. Two pieces
of wire were stripped about a foot at one
end and tacked to each stde of a twofoot
board. This was the “chair” and we
placed it on a table. On the floor, about
six feet away, we laid a switch. It was
a double pole one with a fuse bank. You
see, Fanny had hay fever among her list
of ailments, and we feared that in the
excitement she would sneeze and “blow” a
fuse. We took all precautions.

through the switch, and jumped into Fanny with

Our Current
We had ordered from the power-house
one hundred and ten fresh volts of alter-
nating, both positive and negative, all-
wool-and-a-yard-wide electricity, sixty
new cycles, and two strong phases. They
had been thoroughly mixed and delivered,
and were in the little black box of dials

downstairs, “rarin” to go.

Catching the Victim

Fanny was seized. That was an easy
task. She had been standing by us while
we were preparing her door to Heaven.
Poor, innocent thing, it was the old story
of the trusting maid. We stood her in
place. She was to be murdered. Her
beautiful, languid eyes, dimmed slightly
with a gray film, looked inquiringly at us,
questioning, yet trusting us. It was hard.
My brother winked his eyes repeatedly
and his lashes glistened. I felt as if I
had swallowed a basketball and had It
lodge in my throat. Yes, we were not un-
moved. But Science is Science, and Fanny-
was to die.

The Ezecutioner Begins His Work

Dick wrapped a wire around one of her
bare ankles. Itwisted theother wire around
her tail-—she had one of the longest and
most graceful tails that I have ever seen
on a cat. No splendid princess could wave
her fan with the fascinating grace with
which Fanny undulated her terminal. It
was exquisite. Well, she was ready, and

(Continued on page 662)
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Comic Picture Projector

HE comic picture projector shown

in the accompanying illustrations is

simple of construction and will fur-
nish a great deal of entertainment, for
everybody, whether young or old, likes
“funny pictures.” This projector works on
the same principle as the well-known post
card projector and can be made by any
boy who likes to make things.

10"
Fie. 1
Horizontal section of the projection machine,
showing the two lamps whose rays directly im-
pinge upon the picture, and are reflected, going
thence through the lens and reproducing the desi
on the screen.

Fig. 1 shows the inside of the projector
with the top removed. The part that car-
ries the lens is made adjustable and can
be moved in or out in order to focus the

By Harold JacKkson

be about two inches in diameter and of
the plano-convex type; that is, flat on one
side and curved on the other as shown.

Two 50 watt lamps are turned into
porcelain sockets at each side of the slide
as shown. A bright tin reflector is placed
back of each lamp to throw a powerful
light on the slide. The slide is placed
back of a square hole cut in the back of
the projector as shown in Fig. 1. A tin
guide is fastened to the edges of the
opening to keep the slide in place. The
tin guide is blocked out a little way so
that the slide will have room to move
easily.

Fig. 2 is a perspective view of the pro-
jector with the slide in place; one end is
cut away to show the position of the lamp
and reflector. Two small ventilators are
placed on top just above the lamps so
that air may circulate through the box.
The inside of the projector is painted with
a dull finish black paint. The outside is
varnished or finished as desired. Fig. 3
shows the projector in use. It is placed
on a small table about ten feet from the
wall. The lamps are connected by a piece
of flexible lamp cord to the nearest out-
let. A white screen is stretched out on
the wall so that the bright spot from the
projector when the lamps are turned on
will be in the center of the screen. An
ordinary bed sheet makes a good screen.

The slide is made by cutting comic pic-

paper into separate pictures and pasting
them to a strip of heavy brown paper a
little wider than the pictures. The pie-
tures must be pasted on upside down as
shown in Fig. 8 or they will be upside
down on the screen, for the images are
reversed by passing through the lens. The

FiG. 2

General layout of the projection machine, show-
ing the roll of paper carrying the design and the
ventilating apertures at the top. One of the lamps
can also be seen with its reflector.

room is darkened and the projector
lighted. The slide is then run through
the projector back of the tin guide so
that the first picture of the series comes

pictures on the screen. The lens shouldtures from the comie section of the news-first.

A parlor projector for opaque pictures, which are fastened on a continuous strip, so that by rotating a handle they are brought into view one

by one upon the screen.

Electricity from Odd Places

IN October PracticAL EirectrIcs I no-
ticed a list of odd batteries contributed
by Mr. Curry. I want to add to his list.
With a good radio head set one will run
across various other places where minute
currents of electricity can be formed.
Moisten the tips of your first finger and
sthumb and take hold of one of the ter-

minals of the receiver, then touch the
other terminal to your tongue, and you
will hear a noticeable click in the re-
celver, showing that some electricity has
been produced.

Place one of the terminals in ordinary
water (not distilled), then place the other
terminal also in the same water and a

click will be heard at the instant of im-
mersion.

Another way is to take some acid fruit,
for example an apple, push one terminal
into the flesh of apple first, and then the
other, and notice the click. The sensitive-
ness of the telephones is also demonstrated.

Contributed by HEINRICH POLSFUT.
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The timber stand for holding the 18,000-watt
Sperry searchlight. This light can penetrate 35
miles of space,

Left: A bank of flood lights mounted on a high frame. Right:
Diana stands on the apex and can compare man’s electric light wi

York a very remarkable eleectri-

cal display was produced by the
flood lighting carried out by the New York
Edison Company.

The building, Madison Square Garden,
and the vicinity were flood lighted by
General Electric adjustable flood lighting
projectors. There were seventy-five 500-
watt lamps used in this set. Besides these
twenty-six 1,000-watt lamps of commercial
type were employed under the portico,
filling the whole space with what is
termed a “golden glow.”

Paralleling the curb around the Garden
there were two thousand 25-watt lamps
suspended twenty feet abové the sidewalk,
in line with the curb. The lamps were
blue, white and orange.

It is fair to say that flood lighting is
the coming system of illuminating objects.
The tower clock face 1it from behind, and
many other instances of the direct appli-
cation of the lamp, as well as advertising
signs outlined by incandescent lamps, all
bid fair to be replaced to a great extent
by flood lighting. It is interesting to note
that the reproduction of the Seville tower,
for such is the Garden tower, was illumi-
nated in this way and not by strings of
lamps.

In Madison Square, not far from the

URING the Democratic National
Convention in the city of New
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Flood Lighting Madison Square Garden

New York
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Garden, a heavy timbered platform was
built, thoroughly braced, and roofed over
to carry a oneton Sperry searchlight.
This projector used 150 amperes at a po-
tential of 120 volts, and weighed approxi-
mately a ton. It was mounted on a Ford
chassis, carried, of course, on rubber-tired
wheels.

Approximately 100,000 candlepower are
emitted at the crater of the carbon pencil,
and the light was projected by a 36-inch
lens. Taking the magnification constant
at 5,000, it gives a total emission of
500,000,000 beam candlepower. At 40 de-
grees divergence the beam was spread out
fan-shape to sufficlently illuminate the
entire face of the building, so that practi-
cally an instantaneous photograph could
be taken.

With a divergence of approximately 10
per cent, a range of 135 miles is assigned
to this light, and its record is that it has
spotted an aeroplane flying through the
air at this distance.

What we speak of are the lights used
in connection with Illuminating the out-
side of the building which housed the
convention. The searchlight represented
18 kilowatts of power, nearly 25 horse-
power. The 72 flood lighting projectors
consumed 36 kilowatts, or nearly 60 horse-
power; at 26 and 50 kilowatts, respec-
tively, 34 and 66 horsepower were ex-

The Garden and Stanford White’s reproduction of the Seville tower flood lighted.
th that of the moon of which she is the goddess.

pended by the two other systems as
named. This gives a total of 100 kilo-
watts, close to 175 horsepower.

It may be interesting to describe the
magnpitude of preparation inside the Gar-
den. Over 4,000 amperes at 120 volts were
employed in a special manner in special
illumination effects; flood lighting by 12
150-ampere sunray arcs for movies work;
power for five 10-horsepower blowers;
fans, ete. Data: 4,000 amperes at 120
volts aggregated 480,000 watts, approxi-
mately 616 horsepower. .

The National Convention Committee
appointed Mr. Arthur Williams, general
commercial manager of the New York
Edison Company, chairman of the Illumi-
nations Committee, and Mr. Clarence L.
Law, secretary of the same Committee.
Mr. William G. Marthai, chief illuminat-
ing engineer of the New York Edison
Company, under the direction of the above
individuals, and Mr. Thomas Rochester,
city engineer, under the direction of Mr.
Grover Whalen, Commissioner of Plant
and Structures, had entire charge of the
above installation, as well as all other
illuminations about the city and the
Boardwalk at Coney Island. The 8. E.
Kimball Electric Company, 411 Fifth Ave-
nue, made the actual installation of the
work from the plans of the committee
with the results shown.
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Mammoth Flood Lighted Globe

DVERTISERS who use electric light
for display are beginning to realize
the possibilities of flood lighting. Our
illustration shows a very impressive ex-
ample of what can be done therewith.
In Kansas City one of the great cold
storage and warehouse companies has
mounted a huge globe upon the summit
of a tower of its building. The ball is
made of structural steel and is 15 feet in
diameter.

.
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It was originally intended to cover the
ball with four inches of concrete upon
metal lath, and mirrors five inches square
made from Florentine glass were to be
set in the concrete. This developed
trouble. The mirrors were too small and
the correct_ position in the concrete could
not be insured.

So the concrete was knocked off and
sashes were made; they were in sections
about 12 inches wide at the equator of the
sphere and tapering to a point at the
upper end so that their sides represented
the meridians of the structure. To glaze
the sashes 1%-inch plate glass mirrors were
set in them. The largest of these mirrors
was about a foot square. Around the
equator of the globe a frame was secured,
carrying a quantity of red lights giving
the words Ice and Cold Storage, which
letters were about 80 inches high and
stood quite a distance off from the sur-
face.

The ball is carried entirely from its
base, having no top support. It revolves
on a shaft made of 414-inch round chrome
steel, the welght being carried by eight
gets of ball and roller bearings.

About one-eighth of the distance up
from the bottom, a steel band surrounds

the ball in the interior, and eight 6-inch
roller bearings press against it so as to
take up the wind thrust.

The weight of the structure is approxi-
mately six tons and it is rotated by a 5-
horsepower motor, its speed of rotation
being geared down to one revolution per
minute.

The flood lighting is done by four
lights above the ball and four upon the
roof of the tower. The upper lights are
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Great Illuminated Clock

inches at its greatest width. The minute
hand is 20 feet long; the hands have coun-
terpoises to balance them. The minute
hand with its counterpoise weighs 640
pounds. The escapement operates to re-
lease the movement every half minute, so
that the motion of the minute hand is a
succession of jumps, 120 to the hour, each
jump being 111% inches long.

On reference to the illustration, a man
will be seen standing on the face, and his

. <
{
i'i“

carried by a standard rising from the top
in line with the vertical axis. Each lamp
is 1,000 watts power and the great tower
itself is lighted by four more of the same
lamps on the roof of the main building.

RAVELERS on the Hudson River be-

tween New York and Jersey City see
upon the western shore on the top of a
building what seems to be a falrly large
clock. It is probable that very few realize
how large an object they are looking at.

The dial, as will be seen from the illus-
tration, is built up of boards; each board
is 6 inches wide and they are spaced 6
inches apart to reduce the wind resistance.
The clock face is 38 feet in diameter, the
largest in the world. It appears as a solid
dial when seen from the river. The clock
seems to have the twelve numbers indi-
cating the hours upon its huge dial; how-
ever, these are actually not numbers at
all, but there is simply a dark mark for
each numeral.

The hands are made of sheet copper
stiffened by means of brass trussing and
frame. They are painted black and sanded
so that they will not reflect light. The
hour hand is 15 feet long and 3 feet 10

Left—An enormous flood lighted globe installed upon the top of a
Cold Storage Plant in Kansas City.
light is a most interesting example in the advertising field.

Above—View of the face of the great Colgate clock, the largest in the
world. The white lines show the lines of lamps and the little figure of a
ran gives an idea of its size.

This impressive exponent of flood

The face is made of open board-work.

figure gives a good conception of the size
of the enormous structure.

The hands and minute spaces are
lighted by incandescent lamps. Red lamps
mark the hours and there are 4-candle-
power white lamps for the minutes. The
minute space is 23 inches long. The hands
also carry a series of electric lights. The
position of the lamps is indicated by white
lines on hour marks and hands.

A spot of light is carried across the base
of the clock from right to left and back
again, presumably to represent the swing
of a pendulum.

The clock is driven by a weight at the
end of a steel cable, the weight weighing
600 pounds. This movement has an 8-foot
pendulum which weighs over 400 pounds,
and while it keeps time, it acts upon the
hands by a separate movement; they are
moved by a special weight of more than
half a ton, actuating a drum by a steel
cable wound around it. The two move-
ments together give the time with extreme
accuracy.

An interesting item is that as the clock
is to be taken away to one of the western
factories of the Colgate firm in Jackson,
Indiana, a new clock is to replace it and
will exceed the present one in size, It
will be 50 feet across the dial and the
minute hand will be 2714 feet long. The
winding will be done by two electric mo-
tors, one horsepower and one-sixth horse-
power, respectively.
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Artificial Scenes for Moving Pictures

P

.

A frable

An interesting method of taking moving pictures so as to be able to reproduce in the background scenes from different countries or of the past,
while the actors and real objects are in the foreground, so as to give the relative sizes.

HE great expense incurred in taking

motion pictures of ancient scenes, such
as views in ancient Babylon, etc., have
led many to improvise such scenery from
miniature objects and photograph them in
such a way that they will appear full size
and real when projected on the screen.
This method for reducing the cost of mo-

Burglar Alarm
LIS TR R e L1 1]

tion picture scenery was recently pat-
ented by a Mamaroneck, N. Y., inventor.

With such process it is possible to re-
duce the cost of scenery of photo-plays by
placing natural sized objects and actors
in the foreground and small models and
dummies in the background and then op-
erating the camera and the light effects

and a curtain so that ultimately a nega-
tive will be formed in which the fore-
ground and background will be properly
blended.

The stage is divided by a partition hav-
ing a window-opening which may be closed
by a black curtain so as to be blank, or

(Concluded on page 668)

Combined Hey and Flashlight Case

.. Alarm switch for use in a bank, which is operated by the clerk raising
it with his foot. Thus there is no danger of pressure sounding the alarm.

THE dally papers have been so charged
with reports of hold-ups and bank
robberies of late that many experimenters
have been working on burglar alarms for
warning the police in cases of hold-up.
Very few of these alarms have been fool-
proof. They usually consist of some sort

of switch which may be closed by the foot
without arousing suspicion in the robber.
Often such switches have been closed acci-
dentally, giving a false alarm and arous-
ing the whole police force. These switches
are used in banks and business houses,
(Continued on page 663)

case for the

hadi,

a flashlight so that the

ket, which

A key ). y
keyhole can be illuminated at night.

ALMOST everyone carries some sort of
key case but few carry the small
pocket flashlight. There are times when
both come in handy; without the key
case we are sometimes locked out until
sunrise, and without the flashlight we
(Continued on page 664)
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Stray Current Dangers
By Professor Rogers D. Rusk

large cities many thousands of dol-

lars every year in damage done to

water and gas mains and other un-
derground metal work, besides endanger-
ing lives. An ordinary inch and a half
iron gas or water pipe may be eaten up
sometimes in six months’ time, when it
ought to last from fifteen to twenty-five
years. This action is called in technical
terms “stray current electrolysis.”

This process of “electrical rusting” takes
on startling proportions in the neighbor-
hood of electrical distributing stations and
street car lines or terminals. Such sys-
tems use the ground as the return con-
ductor for the current, and the density of
current in the earth’s surface is particu-
larly great near them. In such a neigh-
borhood a large eight-inch cast iron main
may be eaten up in a few months, leav-
ing only the carbon from the iron in the
shape of a soft frame which can be easily
crushed in.

The accompanying photographs show in
a marked way the effects of :such stray
currents., Fig. 1 shows a corrosion of

STRAY electrical currents cost our

75 per cent on an eight-inch cast iron.

gas main. Near the pits the iron was
eaten away, leaving a soft shell: Fig. 2
shows in a remarkable manner the holes
formed in an inch and a quarter wrought
iron service ,pipe which had been subject
to heavy stray currents. Fig. 3 shows a
six-inch cast iron main nearly eaten
through In less than a year’s time. Aside
from the loss of piping, the escaping gas
.or water is likely to do great damage.
Gas mains which should normally last for
years may suddenly spring a leak and
cause explosions, resulting in loss of life.

Everyone knows that If a metal spoon
i{s hung in a silver solution and if a cur-
rent is directed towards the spoon the
spoon will soon be plated with silver.
If the current is reversed, however, the
silver will be driven away from the spoon
and even the metal of the spoon may go
into the solution and the spoon will be
eaten up. It is this same action which
eats up an iron pipe. Galvanizing the
pipe protects it for a while from ordinary
rust, but the electrical current attacks the
galvanizing in the same way it attacks
the iron. Hence it may be aptly called
electrical rust.

Indeed, all chemical action is now con-
sidered to be electrical, because it is on
account of electrical attraction that the
atoms of matter are held together in a
chemical compound. Ordinary rusting is
a slow process, due to the interaction of

Fig. 2. Example of a small pipe, thickly cor-
roded by escaping or stray currents.

electrical charges within the atoms. Elec-
trolysis is a swift action in which great
armies of atoms are swept away by an
electrical current.

Nearly one hundred years ago Michael
Faraday formulated the laws of elec-
trolysis. According to these about three
ten-thousandths of a gram of iron are
liberated by electrolysis in one second by

Northwestern College, Illinois

0T

Fig. 1.
electric currents.

Some interesting examples of corroded cast iron pipes. The corrosion is due to stray
In the absence of such currents, cast iron pipes last almost indefinitely under-

ground. Stray currents of electric railways produce corrosion in a few months.

a current of one ampere. This is not a
very large amount, but there are over
thirty-one million seconds in a year, and
that would mean nearly ten thousand
grams of iron set free in a year for one
ampere of current. The stray currents in
a city water main may be ten or twenty
amperes or more, so it is evident that a
hole may be quickly eaten in an iron pipe
by such stray currents. The same cur-
rent would set free an even greater amount
of zine, so that galvanizing does not offer
much protection.

Attempts have been made to reduce
these losses by insulating the pipes. In
one case a stove pipe filled with tar was
put about the pipe, but the current was
so great that it melted the tar. Attempts
have also been made to insulate the sec-
tions of pipe from one another by cement
rings for large pipes and fibre rings for
small pipes. These attempts have been
partially successful and seem to materially
reduce the amount of stray current flow-
ing on the pipes.

Fig. 4 shows how the current may jump
from street car rails which do not make
good contact, to gas or water mains. Near
a distributing station, where the current
is flowing in from all directions, the stray
currents are .very .much greater, even

though removed from the vicinity of any
rails.

As electrical distribution and service
increases, a remedy for this loss and the
accompanying danger of broken gas and
water mains must be found. This may be’

The course of escaping currents from

Fig. 3.
an electric railway to an iron pipe. This diagram
explains the destruction.

done partly by better means of localizing -
and confining stray earth currents; such
as, for instance, better contacts between
street car rails, so that the return cur-
rent will flow on them rather than through
the ground surface; or better means of In-
sulating the gas and water pipes.
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The Mammoth Hollywoodland Electric Sign

OLLYWOOD, California, is a familiar

name to most of us, and the city
hardly needs advertising. Yet they have
seen fit to erect a gigantic sign high up,
1,000 feet above the city, bearing the
name “Hollywoodland.” )

The great sign can be seen for a dis-
tance of twelve miles. When the sign
was being built there were no roads for
a mile beyond the location selected, but
a caterpillar tractor overcame all diffi-
culties.

The surface of the mountain is very
irregular; the ground beneath the sign is
rocky. The sign is supported by telephone
poles 60 to 80 feet in height, several tons
of dynamite being expended in making
the holes for them.

The letters at one end are 15 feet higher
than at the other, and it was even neces-

R S S S

An electrically lighted sign of great size. |The letters are forty-five feet

high, and each stroke is thirteen feet wide.

The sign is over one-sixth of a

mile long, and nearly 4,000 lamps are required to light it.
On the left a single letter is reproduced to show the gigantic size; the

man looks like a pigmy.

sary, on account of the irregular surface,
to put some letters 40 feet in advance of
the proper line, and others as much back.
At a distance in looking at the sign from
the front these discrepancies are not
noticeable.

Two by six inch timbers, placed 16 to 24
inches between centers, are the horizontal
elements of the frame. To this the letters,
made of galvanized iron, are nailed. Each
stroke of a letter is 13 feet wide. To
{lluminate the 13 great letters 3,700 10-
watt lamps are used, placed along the
edge of each stroke. The effect of this
is that there is a shadow or dark space
between the sides of each stroke, which
is found to give an advantage in legibility
at night, There are 55 outlets to each
circuit and the wiring is all open on the
back of the structure. Everything centers

The bracing is very thorough.

in a junction box .near the center of the
sign. Here there is a pilot flasher and
time switch.

The flasher switches on “HOLLY,” then
“WOOD,"” then “LAND,” successively;
then the whole sign is extinguished and
the flasher repeats its work.

Taken on a straight line, the sign is
975 feet long and the letters are 45 feet
high. Naturally there is a good deal of
wind pressure exerted on the sign, but it
is guyed by cable fastenings, and has
already withstood one of the most violent
windstorms that has visited Southern Cal-
ifornia in many years. It is claimed to be
the largest sign in the United States and
the only attention it has required during
eight months of display has been a weekly
winding of the time switch and oiling of
the flasher twice a month.

A RemarKable Lightning StroKe

WE reproduce here a very remarkable
photograph of a tree struck by
lightning eight miles from Adrian, Mich.
The details follow:

The tree stood in a fleld alone; there
was no other obstruction within a radius
of a quarter of a mile. The sap of the
tree was probably heated and changed to
steam by the current, causing the trunk
to explode. Some of the debris was thrown
over the fleld for twenty rods and had
the appearance of straw. As there was no
sign of the electricity entering the ground
it is thought that the current followed the
wire fences which Intersected very near
the tree.

Window panes were shattered in a
house a quarter of a mile away by the
concussion. Buildings were shaken in
Adrian nearly eight miles away. The
tree was an elm about fifty feet high
and the trunk was about thirty inches in
diameter.

The complete splintering of the wood is
of Interest; it suggests sudden evolution
of gnses, or an explosion of the same.

The photograph was taken by Velbert
Metler at the request of Prof. George
Tripp, of Adrian High School.

By A. E. METLER

A wonderful lighting stroke, annihilated a tree; it was

felt eight miles away from this point.
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Above—Marking the battery box outside to indi-
cate the polarity. Below—Pulting paraffin around
a battery cap to prevent the acid escaping as the
automobile is jolted.

Cigar Lighter for Motor

By C. G. PERCIVAL

AN electric cigar or cigarette lighter,
adapted for tourists and campers be-
cause it has no nttuched wire, cord or
reel, and can be bunded about as freely
as a match, is shown here.

The lighter has two carbons with thin
poibpts one-sixteenth .inch apart, set within
a composition shell. One is held firmly in
the buse and the other is attached to a
spring-nctuated push-button at the oppo-
site end of the shell, Bringing the two
carbon electrodes together by pressing the
button on the end of the lighter for five
or six seconds produces enough heat to
enable several persons to light a cigar
passing it about from one to the other
before the heat dies down. The cigar or
cigarette Is applied to the red-hot polnts
through an opening In one side of the
shell.

The most attractive feature of the de-
vice is freedom from the restriction of
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Sprinkling soda in the bottom of a storage bat-
tery box. This will protect the box from the ac-
tion of the acid.

HEN placing the storage battery in

the new box sprinkle a bit of baking
soda on the bottom. This will effectually
neutrallze any acid which may happen to
leak from a cracked cell.

The polarity of the battery should be
indicated by being cut into the sides of
the bux at the respective terminals. Whit-
ing, or even plaster of Paris, smeared in
the marks thus made will visualize the
letters easily.

Handles are to be affixed as shown.
Hot solder should be dropped into cavities
made at the ends of the handles which
have been thrust through the ends. On
cooling, the solder holds the handles firmly
in place by forming a slug around the
little notches on the handle ends.

Vaseline smeared around the bhase of
the terminals will prevent the acld elec-
trolyte from creeping upward and causing
corrosion of the wire leading to this ter-
minal, and invelving loss of and deterlora-
tion of the electrolyte.

A tar paint applied to a battery box will
prevent the attack of acld if the paint is
spread on heavily enough. Melted wax
can also be used to Impregnate the wood
fibres. A solution of wax in carbon tetra-
chloride Is another good acid proofing
fluid.

A very ingenious cigar lighter, which can be
passed from one person to another and will light
-i nu_l:ber of cigars, when disconnected from the
circui

wires. The lighter proper sits in a socket
inserted in the dash. Before removing it
the push-button is pressed for the few
geconds and the carbon becomes hot, the
lighter is turned in the socket, where it

HOLE HALF WAY
THRU BOX

MELTED WAX

Above—Fastening on the handles and hooks to
the battery case, so that they shall be perfectly
secure.

Below—Painting the box with melted wax and
lampblack or other mixture, so as to protect it in
every way.

Cars

{s"held by a palr of pins, bayonet-joint
fashion, and is removed. Thus it is avall-
able for use anywhere In the car.

If the dashboard of the motor car is of
metal only one wire Is needed, as it gets
fts own ground. If installed on a wooden
dash a wire 1s required as a “ground.”
The lghter I8 fool-proof, there being but
one part that moves in the whole opera-
tlon. New carhons are easily Inserted
without tools and their life is put at three
months, presumably varying with the
number of cigars and cigarettes.

One of the old titme competitions with
trotting horses was the cigar race. To
light a cigar then see how far he could
drive before it would burn up. The point
was that the motion through the air, for
there were no windshields in those days,
caused the cigar to burn at great rapldity
obliging the driver to go at a happy mean.
How would an automobilist fare?
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Above—Spectacles in one of whose openings there is a magnifying glass of comparatively high power.

A little electric flash-light connected to the other side of the frame throws light on the object.

Right—Electric heater. A cylindrical heating coil making a structure for heating, adapted to be placed

in the guard frame of an electric fan.

H IGH power magnifiers cannot be used
with their full efficiency if held in
the hand, as the unavoidable movement
of the latter constantly alters the distance
of the magnifiers from the object, throw-
Ing the image out of focus.

The best way out of the difficulty is to
fit the magnifier into an empty spectacle
frame, as shown on right. A piece of
stout cardboard is cut to fit the frame
opening, and the magnifier is mounted in
a hole cut in the cardboard.

If desired a piece of brass or aluminum
sheet can be used instead of the card-
board; but in any case both sides of the
material used must be blackened to avoid
unpleasant reflections.

The photo shows a thirty times magni-
fier; giving perfectly steady images when
used in the frame, but is useless for ac-
curate work when held in the hand. The
other frame opening is left empty, so that
ordinary vision is possible with the other
eye, without having to take off the spec-
tacle frame.

If the work is conducted in dim light
or indoors additional illumination for the
object is required, if the finest details are
to be clearly seen. On left is such an
arrangement; a small extension lamp-

holder is provided with a small flashlight
lamp which faces the object. A fiexible
cable of sufficient length leads to the
flash-lamp casing with its switch and bat-
tery, a connector being screwed into the
opening for the lamp.

The lamp-holder is attached to the
empty frame opening and does not hinder
work in the least. The under side of the
lamp is blackened to avoid direct light
reaching the eye, as it might cause eye-
strain, ’

Owing to the close proximity of the
lamp to the object, the latter is well lit
up and the faintest details can be clearly
seen with high magnification.

Such a device Is of the greatest use
when examining delicate screw threads,
reading close divisions on micrometers,
examining small insects, etc. When not
needed the frame is pushed up to the fore-
head, when it is out of the way.

The battery case and switch are carried
in the coat pocket, so that the outfit is
self-contained, and can be carried around
without trouble. The flexible cable from
lamp-holder to battery case must be suffi-
ciently long for this purpose.

Contributed by C. A. OLDROYD.

WE illustrate above a very simple elec-
tric heater which can be improvised
by anyone possessing an electric fan.
Across the front of the protecting screen
of the fan there is mounted a heating coil.
This may be an iron or nichrome resistance
wire wound upon a porcelain cylinder,
much as regulation heaters are wound.
The connection is made from the heating
coil directly to the supply wires of the
fan, the motor being thrown out of the
connection. In this way a very sitmple
addition converts the every-day fan Into
an effective electric stove, as it may be
termed. If it is possible to turn the fan
screen into a horizontal position it may
be arranged with cross wires to receive a
vessel for heating,

It will be remembered that it {s not sim-
ple straight winding that is used for this
type of heater. The wire is first wound
into a coil of about the diameter of a lead
pencil, and this coil, which may contain
many feet of wire, is in its turn wound
around the insulating core.

Back of the heating element the guard
may be closed by a reflector. It is well to
remove the fan proper to give more room,

Universal Electric Heater

N a modern “electrified” household we
find quite a large number of various

Flat iron isting of the heated base, and
apper base resting upon it with the handle at-
tached thereto,

heating appliances for cooking, water
heating, ironing, etc. It fs possible, how-

ever, to materially reduce the number of
devices by combining in one apparatus the
functions of several others.

The accompanying illustrations show
one such combination apparatus. It Is in-
tended primarily to work in connection
with an ordinary sadiron and represents
a hollow receptacle with resilient lugs or
catches. An ordinary sad iron can be in-
serted in this receptacle, being held in
place by these lugs. The bottom of the
receptacle is provided with a heating ele-
ment and an electric cord to be cqnnected
with a lamp socket. The receptacle with
the sadiron can then be used as an elec-
tric iron.

The iron may be then removed when
the ironing work is done, and the recep-
tacle turned over (Fig. 2) to stand on its
legs. In this form it may serve as a most
convenient cooking device, for toasting
bread, boiling water in a kettle, etec.

A simple regulating device may be ad-
ded to control the desired degree of heat

The base of the iron is removed from it, turned
up-side down and gives a convenient little
heating stove.

for various purposes for which this de-
vice may be used.
Contributed by J. P. NIKONOwW,




Practical Electrics for September, 1924

Electioneefing by Loud SpeaKer

1

'

HE metal speaking. trumpet is an old
"L ipstitution. It is a reminiscence of
the days of Nelson and of the old navy
when it was always as distinetive a mark
of the naval captain as the whistle was
of the boatswain.

Coming down to old New York, such a
sllver-plated trumpet, or even a silver one,
used to be carried by the foreman of vol-
unteer fire department organizations. At
a later period we began to hear of very
large speaking trumpets being experi-
mented with by Edison. Then the well-
known pasteboard megaphone came in.

This is really a rather remarkable in-
strument in its combination of simplicity
and eflicacy, and is used extensively to
the present day. The coxswains of racing
shells and the coaches on athletic fields
employ them. Even the managers of the-
atricals use them at rehearsals, and the
distinctness of enunciation which they
give and their carrying power is quite im-
pressive,

But now the best of the megaphones
yleld to the loud speaker. Here elec-
tricity enters and surpasses the old-time
more mechanical methods of producing
loud enunciation. The talker speaking
into the microphone has his voice stepped
up, as it were, by the loud speaker. We

Ball Microphone

HE diagram shows a microphone
which has given excellent results. It
is made of two pieces of carbon 34 x 3 x
8¢ inch, which are partially hollowed out

" CARBON l
BLOCKS
CARBON
BALL f
DIAPHRAGM

A carbon microphone whose action depends
upon a carbon ball held between two carbon blocks
and fitting into recesses in the same.

so that a carbon ball 34 inch in diameter
will rest looseiy in the recesses.

, After the carbon ball is placed between
the blocks they are then fastened to the

A Eiénch nolithlnnliivinz' a speech by loud speaker as he sits in comfort in his closed car.

T wwener e,

. ]
read of the speeches of President -Coolidge
and others reaching enormous audiences
directly as well as indirectly. !

We illustrate here a very comfortable
way of making an electioneering trip. In-
side of the automobile there is installed a
candidate in the French election, and he
is delivering a campaign speech to an audi-
ence on the street. On the top of his auto-
mobile a broadcasting loud speaker is
mounted and the winged words of elo-
quence which he utters are emitted with
characteristic distinctness to the audience,
however large it may be.

LEAN the surface of a 3-inch or other

metallic cartridge shell. It may be
nickel-plated or it may be given a lac-
quer finish, Procure a screw-edge canopy
so-called, and use it to give the top part
of the shell a finished appearance. Sweat
it in with solder, making the surface even
all around.

Through the bottom drill two holes for
a 14-inch thread tap near the outer circle.
The primer, which is in the center, is also
drilled out to serve the purpose of passing
in the cord.

Now take a slab of marble or a piece of
bakelite or other attractive material and

diaphragm. If the diaphragm is made of
metal it will be necessary to insulate one
of the carbon blocks from the diaphragm.
The two leads of the microphone are
taken from the two carbon blocks. The
microphone will work best when it is
placed so that the two blocks are perpen-
dicular.
Contributed by NEp GUFFEY.

ANY times it is desired to cut a num-

ber of wires the same length, gen-
erally for use in making armatures for
magnets, induction coil cores, etc. But it
is sometimes quite difficult to get all the
wires of exactly the same length.

A very simple arrangement for doing
this is shown in the accompanying illus-
tration. A pair of wire-cutting pliers are
fastened to a base as shown, with a small
block placed at a distance from them,
regulating the length the wires are to be
cut.
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Cartridge Shell Lamp

[ey

A table lamp whose standard is a cartridge case
giving good facilities for mounting the Tamp
socket and introducing the wires. ..

drill two holes, éountersﬁnk on the bot-
tom, to correspond with those drilled near
the circumference of the shell, and use
these for fastening the shell to the base.
The size of the base will depend on the
size of the shell and on the material
available,

A ¥-inch hole is drilled in the base for
the outlet of the cord and it is bushed to
give a finish. The cord passes up through
the hole in the center of the base of the
shell. A pull-chain socket, which may be
nickeled or not, according to taste, is
screwed into the canopy outlet on top.

After all mechanical work is done the
shell is finished up; namely is polished
and lacquered or nickel plated. The con-
structor may also wish to try his hand
at engraving it. This should also precede
the finishing.

The shade for this particular lamp was
made from Dennison’s crepe paper and
twisted paper yarn woven over a wire
frame. The yarn can be twisted from
strips of paper which are attached to
the drive wheel on the back of a sewing
machine. This twists them one by one
very rapidly. A 75-watt bulb was used
in the lamp shown.

Contributed by ELMER L. BERG.

Wire Cutting Wrinkle

All that is required is to pass the wire
through the cutting part of the pliers
until the end hits the block, and then

SPOOL OF WIRE

STOP
CUTTERS

A simple device for cutting pieces of wire of the
same length for making up magnet cores and the
ike.

cut it. This is quite a simple way of
measuring each wire very quickly and
cutting it at the same time,

Contributed by EvirMoNT FISEL.
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Awards in Odd Electrical Experience Contest

First Prize, $20.
Robert B. Ellis,

Gladstone,
Oregon

Second Prize, $10.

C. P. 0. Box 17,
Tientsin, China S. C.

R. Sorelle,
Mullins,

Third Prize, $5.
Durward Christman

Fourth Prize, $2.50.
W. W. Ormond,

Box 385,
Rockingham, N. C.

First Prize

A Lame Man Cured
By RoserT B, ELLIS

HAVE a cousin who served in the Ca-

nadian forces during the late war. One
time, in jumping down into a trench, he
dislocated his right hip. For some rea-
son the injured hip could not be replaced
and he limped considerably and found it
necessary to use a cane.

After the war he settled down on a
farm. He did very well at this occupation
for one handicapped in such a way.

One day as he was walking from a
neighboring farm back to his own, he
noticed large, black, threatening clouds
moving swiftly in his direction. He
hurried but was not fast enough. The
storm broke with all its fury just as he
was about a mile frem his home. It was
a real old northern Wisconsin electrical
storm. He had not gone much further,
when a lightning bolt crashed less than
four feet at his side!

An ex-service man with a dislocated hip was
cured when lightning struck the ground within
four feet of him.

When he regnined consciousness the
storm had passed on. He rose up and
found to his happy surprise that his leg
was all right and that he no longer needed
the cane! He ran hack to the house, glad
that fate had at last turned to help him.
Now, as to the sudden cure, T cannot ac-
count for that; either the lightning, fright-
ening him, caused him to jump suddenly
and replace the joints by his action, or the
electricity cured his leg—I would vouch
for the former reason,

Second Prize
A Tale from France

By R. SORELLE

OME years ago I was a foreman in a

town in France of ahout 15,000 Inhabi-
tants (Ecaussines d'Enghiene & Ecaus-
sines Lalalng—the last famous for the
Gouter-Monstré (swell lunch) they used
to give once a year to the bachelors of the
world).

The company I was working for had a
power-house and munaging offices some
twenty miles from the place I had charge
of, a three-phase power line, 6,000 volts,
40 cycles, the distribution at Ecaussines
being made by transformers located In
statlons in the towns, the secondary volt-
age being 220,

In the beginning of the summer of the
sald year, having no other particular work
to do and weather being fine, I decided to
go on my bicycle on an inspection tour of
the lines.

When I came to the end of the sector I
was inspecting, about two miles from the
transformer station, I met a friend of

$37.50 IN PRIZES

We take pleasure in offering a
series of prizes for letters giving
odd and unusual electrical experi-
ences.

First Prize ....... $20.00
Second Prize ..... $10.00
| Third Prize ...... $5.00
Fourth Prize ..... $2.50

Nearly every one of us has had
an odd or unusual experience in
electricity, sometimes humorous,
sometimes pathetic, sometimes puz-
zling, and it would appear that our
readers should let us have some of
their personal experiences for the
benefit of all.

The more unusual the experi-
ence, the more chance you have,

Illustrations are not necessary,
but the letter should be either type-
written or written in ink. No pen-
ciled matter can be considered.
Contest closes on the 15th of month
of issue.

If two contestants should send in
the same winning experience, both
will receive the same prize. In the
event of two or more persons send-
ing in the same as best, second
best, etc., each tying contestant
will receive the prize tied for,

Prize winning letters will be
judged as follows: The first prize
will be awarded for the letter giv-
ing the oddest or most unusual ex-
perience. The second prize to the
one considered next best, and so on.

Communications to this depart-
ment should be addressed Editor,
Odd Electrical Experiences, care
PracticaAL ELECTRICS, 53 Park
Place, New York City, N. Y.

mine, a well-to-do farmer who was the
last customer of the company connected
to the sector. My friend told me that he
had not got any electric light for a few
days and that he had not taken the trouble
to inform me at my office of the cut-off
because of the little need of light for a
farmer at this period of the year.

A rough inspection of the installation
showed me that a line of two bare wires
connecting the residence of my friend to
some of his barns were in contact. The in-
sulators supporting these lines were some
twenty feet above the ground.

I asked for a ladder to separate the
wires and started to beat and shake one
of the wires to separate them.

I did it with my left hand, but the
wires were so loose and so badly entan-
gled that I got a little nervous on the top
of my ladder. Then I changed my posi-
tion and in doing so a part of my right
hand, near the wrist, touched one of the
wires I had just managed to separate. I
wus still keeping one of the wires in my
left hand, the fingers of my right hand
contracted, and now I was receiving the
full 220 volts alternating potentlal
through my body.

It is wonderful how a man can think
quickly in a case of emergency. A few
farmhands were watching my efforts on
the top of the ladder, and I told those
people (in a very unharmonious tone, to
be exact) to go to the meter and cut the
current off. Those chaps did not move an
inch. They did not understand me, or
maybe they enjoyed the spectacle without
understanding how dangerous my position
was. And during all this time I had the
feeling of a man drowned in water, who
begins to be asphyxiated. My heart was
beating slower and slower and at the
same time perspiration was pouring freely
from my body. My hands were now burn-
ing and a dark smoke, such as that pro-
duced when a plece of fat meat falls into
the stove, was now noticeable.

I told already that my mind was work-
ing quickly. I spoke mentually to myself.
“You can’t expect any help from anybody,

Presence of mind and quick thinking saved this
engineer. His hands were paralyzed by the cur-
rent so that he could not release the wires, but as
he could move his arms, he brought the wires in
contact one with the other and saved himself.

so, old chap, try to get yourself out of
this mess.” ‘‘What about jumping to the
ground ; never mind if you break some
part of your anatomy at the end of the
trip. Anything in that line is better
than your present position.” But just in
the nick of time I remembered a trick
which was told me during my blessed ap-
prenticeship. 1 could not move my fin-
gers, but I could move my arms. Then a
balancing movement—one, two and three,
hoop la, the wires were again together
and I was free at last!

Immediately I descended my ladder and
requested the farm hands to bring me at
once some olive oil to put on my burns
and some schnick (Belgian gin) to pour
into my stomach; as the consequence
of it all, I merely got a few abscesses on
my hands for some weeks.

All the above seems to be “incroyable,”
but if you will take into consideration
what I learned afterward by my experi-
ence that the bare wires were of phosphor
bronze and were well covered by black
oxidation, you will admit that the short
circuit was imperfect and that the lead
wires of the fuse boxes did not burn out.
But my moist hands made for some time
an excellent connection for my body. I
remember it now.
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The “morality” of the above, dear Mr.
Editor, is that before attempting to do
any job in any electric circuit it is neces-
sary to be perfectly sure that the multi-
polar switch is off and the fuses removed.
Every little bit of it is summed up by
your American motto, “Safety First.”

Third Prize .
The Electrical Fence Wire

By DURBWARD CHRISTMAN

HEN a storm arrives in our rural
community it always causes lots of
excitement, for as a general thing we are

An investigating sow, or one desiring to escape,
got the wire of a fence into her mouth when
lightning struck the fence, and killed her.

famous for had storms. The wind always
sweeps the tields, the lightning tears some-
thing into pieces, and the rain pours in
torrents.

But with all this, I don’t think that one
can find an odder experience than the one
which follows:

One day the sky grew dark and it
seemed as if a storm would sweep upon
us at any minute. The lightning played

Magnetic Pin Cushion

AGNETIC trouble lamps, magnetic
hammers, and screw-drivers are
paraphernalia familiar to all. As far as
the hammer is concerned, it is rather a
mystery to those of us who are educated
in the belief that jarring injures a mag-
net how the hainmer stands its repeated
blows. It is probably because the tacks
are driven into wood, which acts as a sort
of cushion.
We illustrate here another electrical

An electrically disposed individual, using a mag-
net to hold paper clips, pins and pens.

appliance which we have termed the elec-
tric pin cushion. In old times pins were
always made of brass, and the question
of what became of all the pins was quite
an unansweruable one, because brass does
not corrode except slowly.

Of late years it has been discovered
that steel is cheaper than brass, and
many pins are now made of steel wire
and then tinned. A magnet (the one
shown was taken from an old magneto)
is carried on a stand as shown. The two
wooden rods, one passing transversely
through the stand and the other locking

i

0

freely about the lightning rods on our
house. All too soon there came a flash of
lightning and a clap of thunder which
seemed to shake the very earth to its cen-
ter. Quickly glancing across the yard I
was alarmed to see a ball of fire appear
in the hog pen. After the storm I rushed
out of the house to the spot where I had
seen the fire.

Lying there on the ground burnt to
death was our prize Red Jersey sow, even
every hair on her body had disappeared.
I also noticed that she was still holding
the wire fence in her mouth. After a
careful study I decided that she was
frightened and tried to escape by tearing
the wire with her mouth. At the same in-
stant that the lightning struck the rod on
our home, it went to the wet ground, the
steel post and wire conducted the elec-
tricity, the hog having hold of the wire
the current passed through her body and
electrocuted her,

Fourth Prize

Hoist by His Own Petard
By W. W. ORMOND

DURING my first experiments with
electricity at the age of eighteen, I
built a small shop in our back-yard. It
contained a lathe, emery wheel, small cir-
cular saw, and a jig saw, all of which
were of my own manufacture. They were
belted to a line shaft secured to the ceil-
ing, which shaft was driven by a 14 H.P.
110-volt motor. I made file handles and
baseball bats and many other things, be-
sides experimenting.

On one side of my shop was a switch-
board, with every kind of switch that was
in service at that time controlling different
experiments. In this shop I spent most of
my time, although I was going to school.
When summer came I was annoyed by all
the small boys in the neighborhood asking
more questions than an army of lawyers.
These boys were barefooted—so I took
some bare copper wire and tacked it all
over the floor in lines two inches apart.

the magnet down
removably secure.

in position, hold it ir-
In the instrument pho-

A reproduction of what we termed a “magnetic
pin-cushion,” carried on a simple support as
shown, making a nice desk accessory for clips and
the like.

tographed the support was made of two
pleces of fibre. Pins are on one side and
clips on the other,
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Next to my work-bench I had a secret push
button on the floor. I connected a 110-volt
circuit to this. When the shop was full
of boys I would step on the push button,
Well, it was great fun watching them jump
and all try to get out the door at the same
time; then I was having my fun.

One night it was raining very hard and
I went to my shop to smoke, as 1 was
smoking on the sly. As soon as I stepped
inside, my feet went out from under me, I
could not stand up, and my head would
not stay down and I was struggling to get

A young experimenter arranged to shock his
friends who came to his laboratory, but eventually
got badly shocked himself and removed the wires.

up like a dog scratching fleas. Finally I
happened to put a foot where there were
no wires. I turned the current off and
took up all the wire before I went to bed.
It was an awfu! shock—sometimes I feel
it now.

I never told anybody about it, because
the joke was sure on me; the hoys never
knew why the wires were taken up from
the floor, and I hope they never will.

Handy LLaboratory Rheostat

By RAYMoOND B. WAILES

VERY serviceable and neat appearing

rheostat can be constructed for the
electrical laboratory from one of the radio
panel mounting types.

The illustrations show how the instru-
ment is mounted. The scale affixed to the
panel of the Instrument can he divided so
that the approximate number of ohms
which are in the circuit can read directly.

3 4
2 5
1 e
e 6
< [ ] (]
BACK S1DE FRONT

A rheostat utilizing the discs we are so familiar
with on radio apparatus, making a very nice ap-
pearing instrument for the laboratory, and of
delicate adjustment.

For instance, the usual radio rheostats
are made in 6 ohm units. If the scale is
divided into sixths, then one scale division
as indicated by the pointer would e one
ohm, Of course this is only approximate
but is of value in many measurements,

If a 30 ohm rheostat is used and the
scale is divided into sixths, then each divi-
sion will be 5 ohms. By using a poten-
tiometer of 400 ohms and using only two
of the binding posts—that of the blade
and one end of the resistance—the scale of
the Instrument can be divided so that 25,
50, and 100 ohms are indicated.
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Coil Point Suggestions

By Harold Jackson
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1. Contact points to be used for purposes shown.
point beneath it. 4. Used for intermittent current through a magnet.

on by an eccentric on switch axle to open and close circuit.

THERE are a number of ways in which
coil points from a discarded Ford
spark coil can be used by the experimenter
in the construction of electrical apparatus.
If no old coil is available a pair of these,
points can be purchased at any garage
or ten-cent store for twenty cents a pair.

Ten cents aplece in Woolworth’s, N. Y.

In any piece of apparatus where the
circuit is rapidly interrupted, such as in
bells, buzzers and the like, it is essential
that the part of the circuit where the
make-and-break occurs shall be provided
with platinum points as this is the best

2. The use of these accessories in an electric bell. 3. A telegraph key with a single
5. Improving the common push batton with a contact point.

6. Acted

metal for this purpose. Platinum is also
desirable for switch points.

Both the bridge and the vibrator of the
Ford interrupter are used in these sug-
gestions. The illustrations show clearly
how these points are used and the caption
tells the full story.

Double Contact Push Button

ADOUBLE contact push-button with a
relay connection is shown in the illus-
tration.

When the button is pushed part way in,
it brings the springs (C) and (D) to-
gether, closing the circuit, so that by di-
rect battery action they ring the bell (A).
There will be no difficuity in telling by
the feel, if one has tried the button sev-
eral times, when this connection is made.

Now, if the button is pushed in still
further, the spring (D) comes in contact
with the contact plece (E), which brings
the relay magnet into the circuit. This
attracts its armature and closes the cir-
cuit for the bell (B), which now rings.

By GERALD FITZGERALD

Thus, those familiar with the button can
ring either bell.

It will be seen that when the relay
acts, it not only throws the bell (B) into
the circuit but opens the circuit of the

A double contact bell which will effect two
different results by being pushed in more or less.

bell (A), so that only one bell rings at a
time.

One thing more is to be noted. Unless
the button is pushed in very quickly the
bell (A) will ring, if only for a single
pulsation or blow. Proper manipulation
could keep both ringing.
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Simple Electric Fan -~

HE construction of an electric fan is
a very simple matter. The electrical
experimenter, or anyone in fact, can make

Blades of a fan are made from the aluminum
lid of a sauce pan cut out as shown and then bent
into helical form.

By Harold JacKson

this piece of apparatus in the home work-
shop at a considerable saving. If you
have a small motor your fan will cost
practically nothing save a little work.
The stand, which is mission style, is
made of oak or other hard wood. The
base is 8 inches square and 1 inch thick.
The pedestal is 8 inches high and 2 inches
square, braced at the bottom with trian-
gular blocks as shown; round-head blued

wood screws are used to fasten the blocks

in place. Near the top of the pedestal is
secured an angle iron bracket which. sup-
ports the motor. The rotating ‘part or
blades of the fan are made of an alumi-

num kettle lid, portions being cut ott -

between the blades of the fan. The blades
are then twisted so as to cause the breeze
to blow in an outward direction when the
fan is in motion.

A simple flange made of a piece of pipe
is used to secure the fan to the imotor
shaft. This flange, as shown, is provided
with a set-screw which bears against the
shaft, the aluminum fan being riveted to
the four turned-out projections. The fan,
being aluminum, is very light and requires
but little power for its operation.

DETAIL OF
FAN HUB

7
--*m\\\\\\\\'\ﬁ/%i"ffmﬁ&\imz 7
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Details of mounting and driving the fan.

Strictly a home made apparatus and constructed
in pure mission style.

Making Small Generators

be described. Such magnetos can
usually be obtalned from junk
dealers or a telephone exchange.

We first remove the fine wire which is
wound upon the armature and replace it
by winding the two poles full of No. 22
single cotton covered wire. Reference to
Fig. 3 will show that the wire is wound
in the same direction. This is a vital
necessity for if the wire is not wound in
the same direction our efforts are fruitless.

In Fig. 1, the constructional details of
the disc commutator are shown. The
copper segments are fastened to the fiber
dises by means of small brass brads used
as rivets. These brads must be filed per-
fectly flush with the surface of the seg-
ments after they are hammered into
place. The hole in the center of the fiber
disc should be a trifle smaller than the
shaft so that a forced fit will be pro-
duced. The two leads from the winding
of the armature are now brought through
the shaft of the magneto, which is to be
hollow, and are soldered to the segments,
one to each segment.

LD telephone magnetos form the
basis of the dynamos that are to

[1/ srass
oRr
COPPER
FIBER

Fig. 1. Constructional details of the flat disc
commutator and brushes used in the generator
described.

Although the drawing shows only one
magnet in use, two or three may be em-
ployed depending upon the power of the
generator desired. However, two mag-
pets will not double the power but will
give it a substantial boost.

If the electrician desires a series wound
machine the field colls should be wound
with No. 24 single cotton covered wire.
Approximately one-fourth pound wiil be
needed. Tape or shellacked paper is first
wound around the magnet to insulate it
from the wire. It will not be necessary

By Raymond F. Yates

to wind the wire on a bobbin; if the ex-
perimenter is not fussy about appearances
it is perfectly O. K. to place it on as
shown in the photograph. As in the case
of the armature, it will also be necessary
to wind both field coils in exactly the

.
Fig. 4. Reproduction of dynamo made on the
lines of construction just given.

same direction. They are then shellacked
and given a covering of friction tape,
leaving the leads protruding.

The generator is now ready to be fitted
with brushes. It makes no difference
whether a shunt, a series or & compound
wound generator is constructed, the brush
system is the same, The brushes are cut
from very thin sheet copper or phosphor-
bronze and bent and attached to a small
fiber or hard rubber block as illustrated.

After mounting the apparatus on & suit-
able base, the connections of the various
parts are made as illustrated. It will be
seen that the field winding is connected

= — 1

Fig. 2. Diagram of the relations of armature
winding to the two piece commutator. In this case
the winding is plain series, on the lines of the old-
fashioned shuttle armature.

in series with the armature, which fact
gives the dynamo its name. An empty
thread spool is forced on the end of the

shaft to serve as a driving pulley. The
dynamo may be driven by a water motor,
gas engine or other means, If the experi-
menter has alternating lighting current
available, a small 110-volt motor may be
used to drive the generator.

To build a shunt wound dynamo, it is
necessary to use a different field winding.
The field winding of a shunt wound dyna-
mo should have a much higher resistance
than the armature winding; it must have
sufficient magnetizing power without
drawing too much current. In this case,
No. 30 single cotton covered copper wire
should be used for the field coils. About
one-half pound is the amount needed. It
is wound on in the same way, the only
difference being that it is connected in
shunt to the armature instead of in series
with it. The method of connecting a
shunt wound dynamo is shown. This ma-
chine is ideal for charging storage bat-
teries.

Compound wound dynamos are provided
with two separate fleld windings. One
winding, which is of fine wire, is con-
nected in shunt across the brushes, while

COMPOUND

Windings used for different types of
dynamos; a very simple diagram applicable to the
windings of machines in real practice.

SERIES
Fig. 3.

SHUNT

the other winding, which is of larger wire,
is connected in series with the armature
winding. The connections are plainly
shown in the sketch. The fine wire should
be wound on first and consists of three-
eighths pound of No. 30 single cotton
covered wire divided equally between the
two poles. After being given a coat of
shellac, a layer of paper is placed over
the winding. The second winding, which
(Continued on page 664)
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Commutator clamp. The commu-
tator is carried on a pair of stand-
ards and a wire loop, one of whose
ends is secured below the work
bench, encircles the commutator.
By using a steel pinch bar great
pressure is brought to bear upon the
commutator leaves, bringing them
all home and ready for final clamp-
ing in position.

Commutator Clamp

VERY powerful clamp for assembling

commutators is shown in the illus-
tration. By twisting both ends of an iron
wire around a bolt or a short iron bar a
loop can be formed as shown.

ARMATURE

COMMUTATOR

JRON BAR

Elevation of an
in place around the

WORKING BENCH

armature with clamping loop
commutator.

A hole about one inch in diameter is
drilled on the working bench for the loop
to go through as shown in other views,
The loop then is wound around the com-
mutator in the manner indicated.

Thus, having the armature shaft sup-
ported on both ends by armature horses

WIRE LOOP

WIRE LOOP FOR
CLAMPING
COMMUTATOR

IRON LEVER C*

WORKING
BENCH

END VIEW
End view o1 we commutator,
loop, and an enlarged view of the

pinch bar and
loop.
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Above: Testing out an armature. It is held in adjustable

supports; connecting wires supply current, and the coils are
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Laboratory Appliances

By Richard Meroll

A SR

tested out by commutator leaves,
Below. A pair of lamps
testing purposes.

(A) and (B). it is evident that a slight
pressure on the end of the iron lever (C)
iz sufficient to exert a powerful tighten-
ing pull around the commutator bars,
leaving free access to the nut in front
of the commutator, for locking same,

Of course, length and thickness of the
wire depend on the size of the commutator
to be worked at, but owing to the flexi-
bility of the wire one loop can be used
for several diameters of commutator by
placing short blacks of wood under the
bench, between it and the iron retaining
bar, thus reducing the length of loop.
This method has enabled me to do away
with the usual series of clamping rings
used.tor such purpose.

Adjustable Support for Testing Armatures

VERY handy tool for testing small
armatures is depicted here.

{10 MILLIAMMETER ARMATURE

C/ ‘TO SWITCHBOARD
Testing an armature; the adjustable end bracket
will be noted, and the two upright wires with

theil;i base plates, also to be attached to the foot-
ard.

It consists of an adjustable support,
constructed with a vertical piece of wood
(1) fastened to bhasehonrd (2) at right
angle thereto, and (3) fastened to a slot-
ted iron plate (4). This Is held by screws

At S A

mounted in a tube to be used for

View of a switchboard with 28
lamps and a multiple switch direetly

below the voltmeter. This switch-
board can give a great variety of
potentials, The wiring is quite
simple, practically all in parallel
lrnds, ‘and is fully described in the

(A) and (B), and is free to slide longi-
tudinally on the base, thus permitting ad-
justment of outfit to different lengths of
armatures,

BINDING
POST

PHOS. BRONZE
WIRE *1
BxS GAUGE

2

The current supply-wires with their supports
are here shown with dimensions, as well as the
adjustable bracket with its slotted iron plate.

Two additional pieces of metal plates,
provided with binding posts and spring
wire risers, are mounted to turn around
screws (C) and (D), thus bringing risers
in contact on both sides of commutator.
This offers adaptability of contact to
those of various dinmetere
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Fixed bracket of the armature sapport, with
baseboard, giving all dimensions.
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It has always been more or less trouble-
some to'take ammeter readings of smuall
armatures, becuuse of the difliculty of
holding flexible leuds from switchboards,
which leads ure often quite rigid, solidly
tight on small commutators, as they are
dragged down by their own welght and
shifted, or ‘touch more than one bur, and
cause unequul deflection of the ammeter
reuding.

The above described outfit eliminates
all of these incunveniences and insures
invariability and steady contact.

Testing Board

THE illustration gives a wiring dia-
gram and sketch of a board indis-
pensable for electric shops and labora-
tories for testing purposes.

It is made of a plece of 1l-inch slate
20 inches by 40 inches, which carries 28
standard wall sockets, one ammeter, one
single-pole double-throw knife switch, an
old field rheostat and several feet of dou-
ble-coated solid copper wire. All s
mounted on the slate panel as shown.

Before using the rheostat it {s neces-
sary to strip all resistances, shorten con-
tact arm and solder to it a hlade of phos-
‘HANDLE OF OLD FIELD

RHEOSTAT

SLOT BLADE
AS SHOWN

CONTACT ARM

SHORTENED TO

1"AND SOLDERED USE THIS CONSTRUCTION

TO BLADE WHEN FIELD RHEOSTAT
1S NOT USED.

Left: An old fleld rheostat, or, wnight: An en-
tirely new fixture used for the switch of the test-
ing board.

phorus bronze one-thirty-second inch
thick, cut and slotted as shown.

When a separate rheostat is not avalil-
able a contact arc or circle and a central
handle can be built upon slate, as shown
in construction No, 2, In either case, and
for any number of lamps required in both
circuits, the total number of contacts (T)
should be at least equal to twice the num-
ber of studs (N) of one circuit, plus the
smaller number (n) of other circuit, plus
1, Thus: T=2N+4n+4 1

Example—22 lamps are wanted in a
290-volt circult and 8 lamps in the 110-
volt circuit. We know that for the 220-
volt circuit we have 11 groups of 2 lamps
in series, consequently 11 contacts are
peeded : hence the total contacts required
is equal to T=2 X 11 484+ 1=3L

The 1 at the end of the formula repre-
sents a stud with no wire connection, and

THIS relay, which has been described
in past numbers of Radio News, has
been waterially improved by the addition
of two solenoid windings, which latter
add greatly to the efliciency and the posi-
tive action of the device.

UPPER S.LOWER RECEIVER CAP
ENSION CONT/;CTS DAPHRAGM
TENSI f=——T1
ANUSTMENT \ STEEL WIRE. /I
A BRASSSTRIP\ f

o1 -

HORSE SHOE MAGNET \
RECEIVER CASE

QLIPUT

kelay operating by the action of the diaphragm
of a telephone receiver upon a horizontal wire
attached to its center.

As lllustrated, the apparatus acts
through the horizontal thrust of a phone
diaphragm on a horizontal steel wire. A

—
7
]
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Above: Wiring of the testing board showing
how simple it is. The idle stud, acting as a stop,
with no wire connection will be secen above the
lower dial of the switch.

Below: Front and side elevation of the testing
board.
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WIRES CONNECTING LAMPS TO OTHER UNITS

is made a little higher, to act as a stopper
for the turning blade, whose angular

Phone Relay

By Jack Bront

moment’s thought and glance at the first
illustration will show that the device not
only “amplifies” electricully but also me-
chunically in regard to the phone action.

A very slight horizontal motion of the
diaphragm will move aguinst the axis of
the steel wire. As the other end of the
wire is fixed. it is seen that the wire must
“bulge” or bend at the middle in a long
arc. This “bulge” is severul times greater
along the axis of the wire. This entails
the aforementioned mechanical “amplifi-
catlon” of the diaphragm movement, when
actuuted by pulsating or direct current
through the phone windings.

To insure the downward “bulge” of the
steel wire, when a horizontal thrust is
apptled, the horseshoe magnet maintains
a magnetic attraction upon the wire, the
direction of which is downward. Upon
sufficient downward movement of the wire
the upper and lower contacts are closed,
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width should cover not more than (N)
contucts. Evidently this leaves another
(N) contact where no wires are con-
pected. This is the “off position” for the
blade, and when using construction No. 2
a flat piece of fibre or metal can take the
place of these lost contacts.

Obviously, a testing board thus con-
structed offers every facility to connect
readily any number of lamps into either
circuit; 110 and 220 volts are obtalned
directly from the service line by manipu-
lating a small knife switch, and for all
testings the same leads are used. These
are to be made with flexible wires.

This simple and useful testing board
ought to replace all cheap and poorly
made boards used by 90 per cent of the
electrical repair shops, where & row of
several switches are mounted for con-
trolling only a few lamps.

Testing Lamps

HOLDER with connections for a pair
of testing lamps can be made with
a plece of fibre tube, two standard water-

ATTACHMENT PLUG
WATERPROOF FLEXIBLE LEADS
SOCKET e

Tlf V/"l
% é./:;
7

Y=zl

[ &
B
)

SOCKET
TERMINALS

FIBRE TUBE - 0.0.13"

LENGTH 5° (] G MOLTER
THICKNESS Of HOLEV\F/‘A?( Pc?: ’mfpr;-lﬁim
WALL 15 ) ’

Very complete testing apparatus comprising two
lamps mounted in an insulating tube with a plug
connection for each one.

proof sockets and two standard attach-
ment plugs.

Cut two holes in the fibre tube each of
the diameter of a plug as shown in the
illustration; solder the terminals of the
sockets to the plug as indicated; assemble
all parts together, holding all together
with clamps, and pour melted sealing wax
or sulphur in the hole indicated.

A pair of lamps thus constructed be-
sides having four leads, for using them
either in series or in parallel, is a very
solid and good-looking appliance, ahso-
lutely secure from shock and absolutely
secure from short circuit when in use,
because it has no metal parts exposed.
It will be seen to be so constructed that
new testing leads can be connected with-
out impairing the appearance of set.

and thus the “secondary” circuit is closed.
Adjustment of the contact separation is

regulated by a screw controlling the posi-
CONTACTS

STEEt WIRE \ SOI.,NOlb

HORSE SHOE
/ MAGNET

BRASS STRIP

Teicphone celay of the same description of the
one just described, this time using two solenoid
coils or electromagnets.

tion of the brass strip upon which the
lower contact is placed.
In the next figure an advance on the

(Continued on page 664)
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HAT parts enter into the con-
struction of the machine and how
shall we procure them? The

single parts are very few and can

be made at home, with the exception of
the glass plate.

1. Glass plate with shaft and bearings.

2. Baseboard.

3. Friction cushion.

4. Conductor with the collector.

As regards the procuring of these parts,
usually the raw material will be right at
hand. The glass plate must be completely
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Fig. 1. Handle of the frictlonal electric machine,
showing groove to prevent lateral shifting.
.h:“ig. 2. The hubs for holding the plate upon the

free from bubbles and cut to a true circle.
The wooden parts are made of dry hard-
wood, and to make the amalgam for the
cushion some mercury from a broken bar-
ometer may be available. A few screws
are required, and also a brass wire a foot
long, and about one-quarter inch thick, a
plece of a clock spring, a large spool, and
a glass rod about ten inches long and one-
half inch thick. A ball from a child’s ten-
pin set, from 2% to 4 inches diameter,
may be found among some old discarded
toys. If not, one can be purchased and
work can be begun,

1

FIG 4

Two views of the standards, both of which are
nearly identical except for the wedge in the open
Journal of the right hand one shown above,

1. Glass Disc with Shaft and Supports

We must get a plate-glass dise about .2
inch thick of 8 Inches in diameter; this
must be free of bubbles and its edges
must be smoothly rounded. A hole about
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Frictional Plate Electric Machine

By Hans Konwiczka

one-quarter inch in diameter must be
drilled through the middle for the shaft,
To prepare the shaft for the glass dise,
bend the three thirty-second inch brass
wire as shown in Fig. 1. This provides
the straight shaft part about seven inches

FIG 4a

How the wedge-shaped journal acts to prevent
lateral action of the shaft and glass plate.

long, and the crank or handle, Six
inches from the end of the straight part
a groove, one twenty-fifth inch deep,
is filed, whose object will be seen later.
To fasten the glass disec to the shaft cut
the spool into two parts (W W), Fig. 2;
these turned around end to end are stuck
upon the shaft (X), and fit it very tightly.
If the glass disc is clamped between the
two parts of the spool (WW) and ce-
mented by means of a solution of ghellac
in aleohol, it will hold its position very
well. The shaft is cemented to the halves
of the spool (WW) by the same shellac.
Before applying the shellac, these parts
are to be warmed, the glass plate with
greatest care, so as not to break it,

el
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Fig. 5. The baseboard notched out for the dove-
in the two bearings in Figs. 83 and 4, at
three-quarter inch thick. They are 9 inches
The mortices must be notched out to fit
secured by a couple of screws. The shaft
4 shows how one of the bearings is a
into the groove, made*around the shaft,

) B NN\ / )l

tails of the two standards.

the top of the standards (AA); these
high and 13 inch wide. The dovetails
the dovetails. The standards are even-
can be thrust through the one bearing
notch. The bottom of the open bearing is
so that the shaft can shift neither to right

LN
\\Q\\
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gr f——©6—+
The shaft rests during its revolutions
standards are made of hardwood about
(N) are for morticing into the baseboard.
tually glued to the baseboard, and are also
and is dropped into the other one. Fig.
cut to form a wedge, Fig. 4a, which enters
nor to left.

2, The Baseboard

We now have to make a strong base-
board. Like all the other woodwork, this
must be made of extremely dry wood, and
for it we use a solid board about 16 inches
long, 8 inches wide, and 7-inch thick,
Fig. 5. About 314 inches from one end
we make the two notches (N, N) for re-
ceiving the dovetails of the two standards.
These must fit the notches perfectly. The
standards are at once to be glued fast
and secured with screws.

— i

e A T

' .
i ,‘I,l]""'lh“l"“ﬂ‘l
‘,’lll "lu,ll' 'mll'“' '/"I
atttouy, ,‘Jn:””m":ﬂlfﬂ !
I Ml

g,
Sl
3 |“||

)
W

et et 2 2

SO T R SN T

o e

L,

The cushions or rubbers. Two of these are pro-
vided, one for each side of the plate, and are
pressed against it by a steel spring.

3. The Cushion

Cut four boards (L) of the form shown
in Fig. 6 out of cigar box wood. They
are about 3 inches long, 1% inches wide
at the bottom and 134 inches wide at the
top. Two of them are provided with very
thin cloth which must project a little on
one side. These two boards are fastened
to a fork made of highly elastic brass
strips or out of a piece of our clock
spring (F'), Figs. 7 and 8. A piece of the
spring about 51% inches long is perforated
in the middle and at both ends with four
holes, Fig. 7. 1t is bent into a U-shape,
Fig. 8, which leaves each prong about 214
inches long. The boards (L) and (L)
are screwed tight to these prongs; two
pins are driven through each of these
boards so that they project about .1 inch
from the same and are used for securing

0/, 67)
5% -

FIG 7

General dimensions of the steel spring to which

cushions are attached and which is bent up
U-fashion, so as to press them against the glass.

' tached to a rubber and the

plate rotates between the

- Iy rubbers.
a P

i FIG 9

Fig. 9 shows a little ball
FlG 8 with stem; its position in
the machine is shown at (H),
Figs. 10 and 11.

the other equally solid boards, so that
these last may be real cushions. They
are covered on the inner side with thin,
soft felt. This spring is attached to a
block of wood (B), Figs. 10 and 11, with
screws; this block is one inch high, three-
quarters inch wide and thick. It has on
the side opposite to the spring a hole
three-quarters inch deep (B) for receiv-
ing the glass rod (J), Figs. 10 and 11,

0707, 4, lozo |7 7

In Fig. 8 is shown one of
the springs bent up into a
U-shape; each arm is at-
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FIG 10

End view of machine, showing the rubbing
cushions, the ball of the prime conductor, and the
shaft secured from lateral motion by the groove
and wedge-shaped bearing.

From a glass rod one-half inch thick
we cut off a plece 214 inches long and ce-
ment it with one end in the block (B),
Figs. 10 and 11 of the rubbers. The other
end is cemented in a hole directly under
the shaft of the glass plate which lies in
the center between the two uprights; the
hole is three-quarters inch deep. A short
pin, Fig. 9, which has a head at one end
of it, is first driven into the block. This
pin and the friction cushion to be amal-
gamated presently must be connected elec-
trically one to the other by a strip of tin-
foil. The frictional cushion is to be spread
over with the so-called Kienmayer’s amal-
gam. It consists of two parts of mercury,
one part of zinc and one part of tin. The
amalgam Is rubbed on with the finger-
tips until a thick gray coating is pro-
duced. If the amalgam does not stick
well a little lard is added to it. The fric-
tion cushlons are now so strongly pressed
against the corresponding boards which
are attached to the spring, that the pins
are forced into the uncoated side of the
cushion boards. The cushions by the ac-
tion of the springs and the outer boards
are so firmly pressed agailnst the glass

Below. Plan view of the electric machine, the
snb?'ein being omitted to avoid complication in the
rawing.

637

]

f

\\\\\\\'

FIG Il

Side view of the frictional electric

hi showing the various parts; it will be

seen that this is a simple machine to construct, comparatively speaking.

FIG 12

Simple discharger for wuse with Leyden jars
which may be loyed on this hine or on the
influence machine shortly to be described.

Right. Ball of the prime conductor with two
pieces of tinfoil attached, and, below it, one of
the cloth wings to be attached to the rubb
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plate that the amalgamated side rubs
strongly against its surface.

4. The Prime Conductor

Consists of a hollow brass ball, 8 to 4
fnches in diameter. As we could not
easily spin up such a ball, we will make
our prime conductor of wood and cover it
with tinfoll, as shown in (C), Figs. 10
and 11. The ball is bored completely
through, exactly following its diameter in
any desired direction. Through this hole
we thrust a brass wire (V), Fig. 11, about
one-eighth inch thick, to which a fork (B)
is soldered at one end. The wire Is six
inches long and the fork, made out of the
same wire as (V), is three inches long.
The space between the prongs of the fork
is nearly one-half inch. It is provided
with teeth as shown in Figs. 12 and 13,
made out of thin brass pins and soldered
so as to be exactly opposite each other on

(Continued on page 665)
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HE attractive and repulsive forces
peculiar to static electricity enable
the person experimenting in this
fleld to do things which would be

impossible with any other kind of elec-
tricity. However insignificant these may
appear to the uninitianted, for the true
experimenter they carry a deep meaning.

9

STATIC

BRASS CHAINS MACHINE

INSULATING STAND

Fig. 1. Repulsion between two chains charged
with the electricity of the same sign.

Experimenting in static electricity is play-
ifng with the electricity of the earth in
microform. This fact alone throws a vast
amount of fascination into this odd and
yet so natural a branch of electrical
science.

Static electricity shows itself in prob-
ably more ways and certainly requires
less appuratus for its production and ex-
pertmental conduction than any other form
of experimental electricity. A rod of glass
and a plece of silk or a sheet of hard
rubber and a piece of fur, together with
some bits of tissue paper, are sufficient
apparatus for the practical study of Its
elementary principles.

A small static machine, however, such
as the Wimshurst Influence machine, is
required for the successful reproduction
of the following experiments, which will
ald the novice in grasping the principles
underlying them:

The opposing or repelling chains give
a shinple and yet quite impressive way
of showing the repulsive effect of like-
charged bodies. Two very light and
equally long brass chalns, such as are
usually found around statie Instruments
for connection purposes, are suspended
horizontally side by side by thelr respec-
tive ends as shown in Fig. 1. They must
hang well off the table and under just
enough tension to form only a slight down-

STATIC
MACH.

Fig. 2. Static ball pendulum. The suspended
ball keeps in vibration as long as excited.

ward curve. The electrodes of the ma-
chine are then set beyond sparking dis-
tance, when with a few turns of the crank
handle the chains will be caused to press
sideways, ench strongly repelling the other,
in which position they will remain for
some time after the machine has been
stopped, gradually and slowly falling back
into normal position with the leaking
away of the static charge,

If the discharge balls are brought within
sparking distance, so that sparks may
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Electro-Static Experiments

FredericK Von Lichtenow

pass at certain Intervals, the chuains will
set up a rhythmic motlon — sepurating
upon being discharged, wmeeting again
upon neutralization—us long as the plutes
are rotated.

Fig. 2 shows the apparatus required for
the static ball pendulum, which clearly
illustrates the principle of alternate ut-
traction and neutralization, helped ulong
by the weight of the ball In gathering
momentum, which in the end effects the
pendulum motion. This Iatter will con-
tinue as long as the machine is working.
Both balls consist of soilld brass and
should be kept in a well polished condi-
tion. The smualler, swinging ball, one-half
inch In diameter, s suspended by a plece
of very thin copper wire, 3% or 4 inches
long, having a loop on its upper end to
insure the necessary free movement. The
larger one, meusuring one inch in diam-
eter, is stationary, while the whole is sup-
ported upon insulating stunds. No sparks
must pass scross the static machine gap.

Working under the same principle as that
involved in experiment No. 2, the static
vibrator, as I will call it, forms another
highly interesting plece of apparautus. The
smaller ball is here replaced by a short
Aeour\z"

A
GEISSLER TUBES
OF MEDIUM SIZE

Sy MACHINE

Fig. 4. G&s-—ler tube showing the'"cnuhioninz"
effect of the static spark.

plece of very fine, perfectly straight cop-
per wire, ahout 214 Inches long, held rigid
in a clip as indicated in Fig, 3. The free
end of this horizontully placed wire must
reach nearly across the entire width of the
brass ball, without however touching fit,
and must center upon it. DBoth should be
separated by a gap of from one-quarter to
one-half Inch, this depending entirely on
the size and condition of the static ma-
chine employed. With the discharge rods
set far apart and machine put to work, the
wire will immediately be attracted to the
ball, since both are oppositely charged,
as quickly released under the neutraliz-
ing spark, attracted again under the new
charge and so on, which, assisted by the
spring element existing in it, will cause
it to vibrate at an Incredihle speed.

The “cushioning” effect of the spark can
be shown In our experiment, which at once
affords a spectacular way of lighting
Gelssler tubes causing them to swing at
the same time, and gives an opportunity
for the study of the “cushioning” effect of
the static spark.

Two medium sized Geissler tubes of
equal length (of the rarefied gas and not
the heavy liquid type) are suspended a
couple of inches or so apart from insulat-
ing stands connected to the respective
poles of the static machine (Fig. 4).

With the passage of the electric charge
they will at once approach each other, he-
ing attracted as a consequence of thelr
opposite polarity, when upon meeting by

their lower bulbs the spark discharge will
tuke place through thelr entire lengths,
strongly lighting them up for the moment,
Belng released under the effect of the
nentralizing spark, they fall back into
their former positions, only to be attracted
to one nnother again with the approach of

| " BRASS l-— ‘z-'j/vggv FINE WIRE
-BALL
\(’;.‘ . 1\

STATIC
MAGHINE

Fig. 3. The static vibrator; a fine wire kept in
active motion by static excitation.

the new charge (Fig. 5§). This in repeti-
tion causes a sort of swinging motion on
the part of the tubes, which in the end—
one would think at least—must lead to
their striking hard together; but they
never do. Each time they meet, the re-
sulting spark acts as if it were a cushion
placed between them; Iin fact they sonie-
times seem to cling together for the in-

- stant, while the discharge is taking place,

which on the other hand forces them al-
ways to a fresh start, in this way limiting
the momentum gained by the tubes on each
trip. They will perform in this manner
as long as the machine is in action, the
terminals of which are to be separated
beyond their spark limit,

In working out these static “stunts” I
had in mind not only the beginner, but the
less capitalized experimenter who, unable
to buy the more expensive auxiliary ap-
paratus, may not be satisfied with the
averiage run of experiments belonging in
the tissue paper-tinfoil pithball class.

The next experiments are described by
Percival G. Bull. The “bronze” or “metal”
paper needed in the experiment seems, as
I faintly remember, to be an uncertain
article on the local market. There is
something entirely wrong with it. Either
the demand for it is so brisk that stocks
are early exhausted, or there is no call
for it at all, and, consequently, nobody

GEISSLER TUBE MEDIUM SIZE

STATIC
MACHINE

Fig. 5. Arrangement of the Geissler tubes on
their insulated supports for the experiment de-
scribed in the text,

bothers with it. T was for a time inclined
to think the latter was the case, untll
finally, after a prolonged and fruitless
search among the varlous stationery
stores, T was shown at some small place
what looked to be the remnant of a once
glorious pile. Whether I purchased the
renl, honest-to-goodness “metal” paper or
not has been an open question with me to
this day, since it was not sold to me under
that somewhat myxterious sounding name.
At any rate, it works. 0
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The following I[llustrations and short
descriptions give the results of my tests
with three kinds of the metal-coated paper
(Fig. 6).

One characteristic of this paper is that
the sparks always show a strong tendency
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Fig. 6. Paths taken by spark discharges across
silver-coated paper.

toward branching out over its surface,
whether the distance between the jars
be a few inches or a foot, or even more.
Their color is a beautiful bluish-white.
With the jars separated a few Inches, up
COPPER - BRONZE PAPER

7N
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Fig. 7. Examples of discharges across copper
bronze paper.

to six inches or so, the discharge mani-
fests itself in thousands of bright little
stars hanging together by shiny threads.

LEYDEN JARS

These very striking effects are due to the
relatively high conducting quality of the
metal particles covering this paper.

The paper illustrated in Fig. 7, offering
a somewhat higher resistance to the con-
denser. discharge than the former, limits
the distunce between the jurs to nine
inches. At or near that distance the
spurks are very pronounced and uppear
concentrated in the form of miniature
lightning bolts of a cleur white color.
They hit around in curves and are accom-
panied by a loud report. If the jurs are
approached to within four inches or less,
as indicated, the sparks will dart in spray
fashion aecrouss the intervening spuce, light-
ing up in a vivid emeruld green.

This paper is the worst conductor of
the three, and, consequently, permits only
a separation of a few inches between the
Leyden jars. Set at that distance, the
spark effect is very similur to the one
last noticed on the ‘“copper-bronze” paper,
however, it is not quite so distinct. The
color shade of the sparks runs more into
a dull yellowish green, not unlike that of
oxidized brass.

The above spark-and-color effects are
those as observed in an artificially (mod-
erately) lighted room. The papers may
be placed in triple or quadruple layers,
thus insuring a better insulation for the
Leyden jars, in addition to which an oil-
cloth covering on the table may be ad-
visable. Care must be taken that the dis-
charge balls of the machine are first to be
separated beyond sparking distance while
charging the jars and not set “a few
inches apart” as prescribed by the text
book, which may be misunderstood, since
the small Wimshurst machine I used in
these tests delivers a three-inch spark
when in a healthy condition, not to speak
of the many larger static machines with
their correspondingly much greater spark
lengths, After thus charging the jars for
a short while the electrodes are gradually
and slowly brought toward each other,
when upon reaching the stress limit the
resulting spark will be accompanied by the
condenser discharge across the paper.

Following the above tests I was led to
another experiment, terminating In the
following discovery—If I may call it such
—which I will give here for what it is
worth :
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In order to ascertain the conducting
value of these metal papers as a circuit
link, I had introduced a separate gap
(spark gap) into the former set-up. With
the conductors of the machine placed wide
apart I was testing the spark across this
new gap under various adjustments, when,

BRASS -

/BRONZE

PAPER

>

LEYDEN JARS

DISTANCE 1
3% OR LESS NI
|

Fig. 8. Brass bruuze paper carrying the dis-
charge of Leyden jars. 4 e

happening to glance around while turning
the crank, I noticed my gold leaf elec-
troscope standing some distance away
near the further end of the table, under
the influence of a strong discharge. I
discharged it and tried again with the
same result, then looked at the gap, where
only a silent discharge was taking place,
caused by being set at the spark Hmit.
" 1" SOLID BRASS BALLS

Fig. 9. Arrangement of electrodes, so that the
distance between them can be readily varied.

Without disturbing anything, I studied

their respective positions and found the

knob of the electroscope to be at exactly
(Continued on page 665)

GAP SHOULD SQUARELY FACE

THE ELECTROSCOPE

METAL PAPER

Fig. 10. Electroscope affected by potential existing npon two distant ball electrodes.
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OENTGEN rays or X-rays have
found a field of usefulness in the
realm of health. The original
radiographs of the skeleton hand

which were full of promise, pointed to a
goal which today is not only attained but
has been passed by. In the last years the
applicability of X-rays has been expanded
over a whole quantity of technical require-
ments, among which the examination of
the interior of substances, especially of
metals, to determine their reliability, is
certainly the most important.

Roentgen in his very first publication
had suggested the possibility of this use

Fig. 1. One of Roentgen’s first radiographs.
parts.

for the X-ray. Fig. 1 shows his photo-
graph of the breech mechanism of a
double-barreled shot gun with two cart-
ridges therein. One sees in the radio-
graph the objects made of different
metals, reproduced with all their pecu-
liarities and even the flaws in the metal
clearly and sharply to be recognized.
This important suggestion of Roentgen
bore fruit a few years ago when, especially
by experience, the capacity of the X-ray
in technical work has been considerably
increased. In more recent times a num-
ber of the larger firms here and abroad
have had great success in the investiga-
tion of castings, to detect gas bubbles
and similar failings in their interior. The
experiments often give an astonishing In-
sight Into the inner structure of cast
metal, of drawn wires, of forgings and
the like. X-ray investigation of metals
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Fig. 2. Graph showing lead (PB) as nearly
opaque from the start and iron (FE) the same.

AL.

in many ways shows itself superior to the
mechanical and optical tests of material
of construction. The ray makes possible
above all a quick investigation of castings
over their whole extent, and without in-
Jury to the pleces. In mechanical tests
they can only be examined by drilling, so
that one has no assurance that a defect
in material does not exist in some other
places not investigated. Moreover, the
X-rays have the capacity of transmission
through metals in thicknesses of several
inches, so that the investigation costs but

Practical Electrics for September, 1924

Testing Metals with X-Rays—I

By Dr. Franz Fuchs, Munich

a trifle. But if one has regard to the
economy due to the finding of a flaw be-
fore the piece goes on the machine, it
can be seen that the purchase of an X-ray
apparatus always will pay for itself.

Certainly such tests are emphatically
to be recommended for expensive con-
struction, such as tanks and cylinders of
airplanes and automobiles, surgical in-
struments and the like,

1. The Physical Bases of Metal
Radiographs

A great difficulty in the way of radio-
graphing metals compared to the human

It is the lock of a rifle, and shows many of the

body lies in the fact that metals only
allow a small percentage of the Roentgen
rays to pass through them.

The transparency of a body for Roent-
gen rays in general is less as it is thicker
and also as its atomie weight is greater.
Water, wood and aluminum, for instance,
are comparatively transparent to them.
Heavy metals, iron, copper, lead, on the
other hand, for ordinary Roentgen tubes,
are impervious if but a small fraction of
an inch thick.

The great variations in transparency of
bodies for X-rays makes it possible to
photograph an impervious body enclosed
in another non-transparent body as a
darker or lighter shadow, according to
whether the body is thicker or thinner
than its surroundings.

In each body absorption Increases with
the thickness of the layer penetrated, and
equal resistance to the X-ray can be ob-
tained by a thin sheet of lead or a propor-
tionately thicker sheet of a lighter metal,
as of copper or aluminum.

The relations of the absorption of
X-rays by the metals, aluminum iron and
lead, is shown in the curves of Iig. 2.
The ordinates or perpendicular lines give
the thickness of the layers in tenths of
millimeters, and the horizontal lines or ab-
scissas give the strength of the rays which
pass through. Thus, if we take the in-
tensity of the impinging rays at 100, we
see in the aluminum curve that one milli-
meter of it cuts it down to 70 per cent;
two millimeters of aluminum absorb half
the rays. But after this the curve flattens
out so that even ten millimeters of alu-
minum only absorb 80 per cent of the rays.

But if metals of higher specific gravity
are under Investigation, a much greater
absorption power is shown with increas-
ing thickness. Taking the curve for iron
(Fe) we see that in the first millimeter
only 15 per cent of the rays get through,
and that at two millimeters thickness only
3 per cent pass through the iron. At the
very best the relations for lead are much
more unfavorable with its much higher

specific gravity., The lead curve soon be-
comes nearly vertical and a thickness of
half a millimeter absorbs all but a small
percentage of the rays.

The high absorption power of lead is
useful in Roentgen technique. In order
to restrict the rays from going where they
are not to be used and are not desired,
wooden partitions may be painted with
white lead, lead glass may be used, and

Fig. 3. General idea of an X-ray tube. (K) is
the cathode; the rays originate at (A).

India rubber containing lead carbonate or
other compound of lead can be used.

Flaws in castings are generally due to
air bubbles or a fragment of carbon. The
variation in thickness in the neighbor-
hood of the same 1s therefore very large
and this is a favorable circumstance. In
order to bring out the positions of such
imperfections on the photographic plate,
enough rays must not pass through the
object to darken the whole photographic
plate, as the flaws in a total thickness of
material generally make up only a small
percentage. The rays have to penetrate
everywhere through nearly the whole
thickness of the metal.
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Fig. 4. Another graph, this time showing the
relation between X-rays and tube current.

To penetrate metals in the ordinary
thicknesses of a inch or two the following
requirements are to be observed.

1. Increasing the intensity and hard-
ness of the rays.

2. Holding back the secondary rays.

3. Increasing the action of the X-rays
on the photographic plate.

To understand these requirements we
must put down two things about the pro-
duction and peculiarities of the Roentgen
rays. The Roentgen rays are based on
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the emission from the cathode of radiat-
ing cathode rays to the so-called anti-
cathode, Fig. 3. The cathode rays consist
of electrons, that according to the poten-
tial applied, move with a velocity of 18,000
to 90,000 miles per second, that is, with
one-tenth to one-half the velocity of light.
‘When they issue from the anti-cathode
the great velocity of the electrons is sud-
denly diminished and there are emitted

Fig. 5. Screening out the secondary rays by a
sort of grating, of honey-comb type.

from the same in all directions the short
ether wave which we call Roentgen rays.

The intensity or the quantity per unit
of time of X-rays emitted, depends on the
number of electrons passing in one second
between cathode and anti-cathode, that is
to say, on the strength of the current
passing through the tube. As measurer of
the mean intensity of emission, the mea-
sured strength of the X-ray.current can
be determined by a milliammeter. This
strength for practical medium and intense
loading of the tube comes between two
and three milliamperes. With increasing
intensity of the Roentgen rays the inten-
sity of the ray penetrating a material
and thereby action on the photographic
plate increases, but the penetrating power
of the Roentgen rays does not depend
alone on their intensity but in very con-
slderable proportion on the hardness of
the rays.

Roentgen determined that the penetrat-
ing power of X-rays is so much the greater
the higher the vacuum in the producing
tube is, and the higher tension one has to
use, in order to obtain a discharge. The
penetrating rays are termed, hard, the
rays which have slight penetrating power
are termed, soft. For determining the
hardness of rays Roentgen used platinum
plates of varying thickness which were
set into holes across openings in a lead
plate behind a fluoroscope screen. The
harder the rays were the more platinum
plates would be penetrated. An indirect
method of determining the hardness of
the rays is given by the potential applied
to the tube, which can be measured by a
spark gap connected in parallel with the
same tube. The higher the potential pro-
ducing the rays is, the greater is the ve-
locity of the cathode ray, and the harder
the Roentgen rays resulting, If a very
hard X-ray is to be produced, one must
use high potential difference.

We see from this that in order to get
a successful representation of metallic
pleces, the operation of the secondary ray
must be suppressed as much as possible.
The secondary rays in the environment of
the body under investigation emitted from
the plate holder, from the plate itself, and
from the air, bring about a “light strik-
ing” of the plate ffom the side and from
beneath, so that every single part of the
edge of the object is lost by over-exposure.
This influence is the more injurious the
thicker the body to be penetrated by the
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Roentgen rays is. To avoid this source
of trouble the margins of the plate holder
are masked with lead or the proof piece
is surrounded with a margin of lead plate
114 to 2 inches wide. The “glass rays”
from the Roentgen tube are disposed of
by a protecting case lined with lead, per-
mitting only a small beam to pass through
a little opening, so that its emission will
cover only the area of the body to be
radiographed and no more.

As regards the secondary rays emitted
from the metal itself they can for the
greater part be made innocuous by a
honeycomb grating between the piece to
be radiographed and the photographic
plate. The grating as shown in Fig. 5,
consists of a great number of pieces placed
side by side which have the form of trun-
cated pyramids., The axes of these pyra-
mids all radiate from a common center
which lies on the diagonal face of the
anti-cathode., The grating therefore only
lets the direct rays pass through, while
the secondary rays, emanating in all di-
rections, are absorbed by the walls of the
cells. The grating is pictured upon the
plate as a network of dark lines. Never-
theless the image is much richer in its
detail.

2. The Apparatus.

The bases so far described for the pene-
tration of metals bring with them the re-
quirements which have to be embodied in
the apparatus, namely, the highest endur-
ance for the production of very hard and
intense rays. These requirements are best
expressed. by the large instruments used
in Roentgen therapy and whose present
arrangements we shall treat of briefly.

For actuating a Roentgen tube, a high
potential of 100,000 to 200,000 volts are
required, which have a length of spark of
114 to 2 inches. As the tube must always
pass the current in the same direction,
there can only be used for Roentgen rays
apparatus that gives a direct potential,
namely, (1) induction coils with circuit
breakers. (2) Alternating current trans-
former with high potential rectifier. In
large induction coils the insulation of the
secondary coils must be very carefully
carried out, and regard must be had to
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Fig. 6. Mercury circunit breaker, an inienloul
apparatus operating on the principle of inter-
mittently completing a circuit by a jet of mer-
cury.

- the fact that with higher currents the in-

sulation has to withstand an elevation of
temperature.

For breaking the circuit for a large in-
duction coil, the rotary mercury circuit
breaker or the electrolytic circuit breaker
are employed. As an example of the many
types of modern circuit breakers, the much
employed gas circuit breaker of the last
construction is here shown in Fig. 6. On
the base of a cast iron vessel there is a
layer of quicksilver, which by a small
rapidly rotating turbine (S) is drawn up
so that it impinges in periodic drops
against a metal ring provided with slots.
The mercury stream which strikes the
ring gives a contact, but if it meets a slot
the circuit is broken. In order to prevent
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the mercury from being impaired by the
spark produced at the openings, the rotary
mass of mercury is immersed in petroleum
or illuminating gas.

The gas circuit can handle the strongest
currents without injury and works also
very evenly under heavy load. For the
employment of higher alternating poten-

Fig. 7. The gas circuit breaker, this is an in-
strument of good power, even under heavy loads.

tials in Roentgen ray work, apparatus
must be used to rectify the said potentials.
The greatest difficulties in the practical
production of this apparatus, the high
potential rectifier, today can be regarded
as overcome, so that these apparatus are
used in very many places.

The basic idea of the high potential
rectifier is shown in Fig. 7. The alter-
nating current at low potential, 100 to 220
volts, which can be taken right off the
street circuit, is by a transformer (Tr)
brought up to a potential of 15,000 to
120,000 volts. The secondary coil is con-
nected to the two cylindrical segments
(S; and S,) of the commutator, while the
segments (S, and S,) are connected with
the Roentgen tube, In the circle defined
by these four stationary segments an arm
(J) of insulating material rotates in syn-
chronism with the period of the alternat-
ing current. The arm is provided with
two metallic segments (R, and R,) at {its
ends, which as they rotate pass very close
to the statlonary segments, and by the
spark springing across constantly main-
tain the connection so that the current im-
pact of the Roentgen tube always has the
same direction. This saves the tube a
great deal and gives very sharp and con-
trasting images.

For the examination of metals, gas-filled
or fon tubes as well as high vacuum or
electron tubes can be employed. In the
ion tubes, Fig. 3, the air Is pumped out to
about 0.001 mm. of mercury (.000,004
inch). Of the remaining neutral mole-
cules of gas, just as in the atmosphere,
some are already split up into positive and
negative molecules, so-called ions. Under
the influence of an induction coil of 12 to
16-inch spark gap the positive fons are at-
tracted to the cathode, the negative to the
anode. The ions impinging upon the cath-
ode so shake up their atoms that they set
free electrons. These electrons take a
straight course into space perpendicular
to the surface of emission.

In the ion tubes the cathode is bent Into
a cylindrical shape so that the rays unite
at the middle point of a sphere and form
the so-called focal point. At this focal
point of the cathode rays the anti-cathode
of platinum, of iridium alloy or of tung-
sten is placed. The Roentgen rays radiate
from this focus in all directions.

(Continued in October Issue)
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Experimental Microphone
By Frank W. Godsey, Jr.

TicaL ELEcTRICS an article entitled

“An Aneroid Microphone” was pub-

lished. Since that time a few im-
provements have been made and a type of
trunsmitter designed which Is easily ac-
cessible to the average electrical experi-
menter,

The older type of telephone consisted of
an air chamber, one end of which was cov-
ered by a diaphragm, with a tube leading
from it to an especially constructed micro-
phone. This unit was composed of two
carbon rods seuled in a glass tube, one
end of which was connected to the outlet
of the air chamber. DBetween these rods
a drop of mercury or a similar liquid con-
ductor was suspended, closing the air
passage through the tube. The ends of
the carbon rods projecting from the tube
were connected to the battery and tele-
phone. When the diaphragm of the air
chamber was spoken against, the pressure
in the chamber and tube was changed,
altering the position of the globule of mer-
cury in synchronism with the vibrations
in the air due to the voice. Thus the
resistance of the carbon rods was changed
in exact proportion to the undulations of
the voice, developing a speaking current
through the battery.

A microphone of this type, while very
simple in operation, is rather difficult to
construct because of the difficulty of prop-
erly working the glass and carbon to ob-
tain a suitable resistance unit. It is at
once apparent that if the walls of the
glass tube were plated with a substance
having a high electrical resistance and
this plating were divided into two strips
without electrical contact with each other,
and their extremities were connected to
two binding posts for outside connection,
they would be much more eflicient than
the carbon rods.

A glass or quartz tube is obtained which
has an inside diameter of one-eighth to
three-sixteenths inch. This tube may be
of any convenient length over three inches.
However, it will eliminate a geod deal of
necessary work later on if the tube is
about four feet long. One end is heated
in a gas flame and is drawn out until a
short length of the tube is obtained small
enough to slip into the other end of the
tube. About one-half of this is cut off
and laid aside for further use. Next a
short length of nickel wire long enough to
extend two or three inches into the large
open end of the tube is obtained. This
wire may be of almost any size small
enough to pass easily through the short
section of small or drawn out tube. No.
22 or 24 is the most convenient to handle.

The short plece of tube Is slipped over
the wire and about one-half inch of wire
is allowed to project out at one end. It ls
then held in a flame untfl the glass seals
around the metal wire. This short section
of wire with the glass sealed around it
fs then straightened as much as possible
and is suspended inside the larger glass
tube with the center of the seal even with
the top of the tube. The tube is then
heated at the end untfl it contracts around
the glass seal on the wire, sealing the end
of the tube with a nickel wire extending
down its center. It is now allowed to cool,
then thoroughly washed out with strong
ammonia and allowed to dry.

In case a short tube was used, another
tube of any convenlent composition,
though preferably of metal, is fastened to
it by meuns of a short length of rubber
hose, giving a total length over 960 mm.,
about four feet long. The end of the
elongated tube is turned up and it is
filled with mercury. Place the thumb over
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the open end of the tube, which is iIn-
verted in a dish of mercury and clamped
in that position. The mercury in the tube
falls to about 30 inches according to the
barometric pressure, leaving an almost
perfect vacuum fin the top of the tube.
The unusual length of the tube is neces-
sary to overcome the alr pressure on the
surface of the mercury in the dish. (Fig-
ure 1.)

The nickel wire will now be found to
extend down the center of the glass tube
for two or three inches, and the short
plece projecting out of the top of the tube
is now connected to the negative terminal
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Various parts of the mercury globule micro-
phone, using the changes of resistance due to
shortening and lengthening a cirenit.

of an induction coil having a spark ca-
pacity of about one or two inches. The
wire from the positive terminal is then
dipped in the mercury in the dish and the
current is allowed to flow through the
primary of the coil. The nickel wire will

Coating the interior of the tube. A prolonged
electric discharge plates the interior of the tube.

begin to spark and glow, and after the
coil has discharged for about an hour-and
a half or two hours, a thin coating of
nickel will be found to be deposited on the
walls of the tube. A strip of tin foil

placed around the glass tube and con-
nected to the positive pole of the induction
coil will hasten the operation.

The apparatus Is then disconnected and
the tip end of the tube holding the nickel
wire in place is cut or broken off, leaving
a straight piece of glass tubing, open at
both ends, two or three inches in length.
The coating of nickel in the tube is con-
tinuous, and must be divided into two
strips, one on each side of the tube.

A small amount of steel or brass wire,
as long as the inside diameter of the tube
and about as fine as the bristles in a
shuving brush, is secured. It is soldered
on the end of a stiff wire with the ends
of the wires projecting out from the stiff
wire handle. (Figure 4.)

The glass tube is then clamped in posi-
tion and the brush is pushed in one end,
care being taken that neither the tube nor
the brush turns. The brush is then pushed
back and forth in the tube until the ends
of the wires cut away two narrow strips
of nickel. This leaves the glass tube with
two strips of nickel extending its entire
length.

The remainder of the work on the mic-
rophone is very easy. A base of wood or
bakelite is made according to the general
outline in Figures 2 and 3, and the glass
tube is fastened to the two brackets. A
small cork large enough to fit snugly in
the end of the glass tube is obtained and
two narrow strips of brass or copper foil
are fastened on it with glue, one to each
side. The cork is then forced into the
tube in such a position that the strips of
foil make contact, each with one of the
strips of nickel on the inside of the tube.
The cork is then sealed in with shellac
or wax. The ends of the metal foil strips
are fastened under the bases of the bind-
ing posts on the end of the mounting
block.

A drop of mercury is allowed to fall
into the open end of the tube and Is
shaken down until it reaches the middle
of the strips on the walls of the tubes
when the tube is In a horizontal position.
The open end of the tube is then con-
nected with a rubber tube, which is in
turn connected to the bell of a thistle tube.
This bell is only an air chamber and may
be made of any hollow object a few inches
in diameter with a tube leading from it.
Over the open face of the bell is stretched
a rubber membrane fastened by means of
a rubber band or a piece of twine behind
the flange on the edge of the bell.

The binding posts are connected to a
phone and battery and the diaphragm
is spoken against. The voice should be
reproduced in the telephone with excep-
tional strength and clarity. Diaphragms
of different metal may be experimented
with., Doubtless, a steel or aluminum
diaphragm will operate best.

In the preceding case, a metal was used
which would not alloy with mercury in

. the construction of a resistance unit. The

use of silver instead of nickel as a metal
for the resistance ufrit greatly simplifies
matters, although the sensitivity of the
microphone is affected a little. The sllver
coating may be obtained by chemical
deposition.

It may be well to say here, that al-
though nickel and silver are both excel-
lent conductors of electricity, the resist-
ance is gained through the very small
cross sectional area of the strips. Con-
sequently, a short reduction in length will
make a large difference in the resistance.

The silvering solution Is prepared as
follows: To one-half pint of water add
one gram of silver nitrate and one gram

(Continued at foot of next page)
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Uses for Burned Out Cartridge Fuses
By Raymond B. Wailes
FUSE CASE
FILLED
WwI1TH PAPER

NICKED WITH KNIFE =
AND TURNED UP

BLADES

SECTIONS
OF FIBRE

Various applications of old rejected fuse
cases are shown here. Lead-ins, testing wire
handles, insulated bushings and washers, switch
handles and insulating beads are demonastrated.
The suggestions are interesting and will lead
to further applications and uses.

ARTRIDGE fuses are enclosed in

short fibre tubes. Below are sugges-

tions for their utilization when the fuse is
burned out.

The fibre case can be used as a lead-in
insulator, for running wires behind
panels, through table tops, etc.

A fibre tube from an old fuse makes a
convenient handle for testing wires. Lugs
soldered to the wires and the fuse case
slipped over the joint and fastened with

shellac or sealing wax make admirable
handles for such appliances.

Different sized fuse cases can be sawed
into sections and made into insulated
bushings and washers. In Fig. 3, if strip
(A) is to be insulated from (B) but to
be fastened to it by the one machine bolt,
two large sections of fibre should be used,
(F1) and (F8), and an inner smaller
one (F2).

By winding a bit of resistance wire

around one of the fibre cartridges a com-
pact resistance unit can be made. A nick
in the side of the tube will hold the wire
tight.

Break the handle of one of your
switches? Use an old cartridge type of
fuse to make a new one.

Sections sawed from the fibre tube and
slipped over wire makes a serviceable
battery charging lead, being flexible yet
insulated.

Experimental Microphone

of Rochelle salts. Boll this solution for
ten minutes and then allow to cool and
fliter.

In another container, mix 1.5 grams of

(Concluded from page 642)

each as it will be needed for the plating.

The glass tube should now be washed
in hot water and later in ammonia and
allowed to dry, after wiping out with a

one poured in and allowed to precipitate.
This is continued until a good deposit of
silver is obtained on the inside.

This process may take some time to

D

Fye.4

Fig. 3

The left-hand view shows the experimental microphone mounted on a block and ready for use. The right-hand cut shows the arrangement
of tube and binding posts. Above is shown a small brush used to separate the metallic coating of the tube into two parts.

silver nitrate with a small amount of
water and add a few drops of ammonia
with constant stirring until the solution
is clear. Add water until a half pint of
solution is obtanined and dissolve in it
1.25 grams of silver nitrate, Filter the
solution, stirring constantly with a glass
rod, and set aside In a separate bottle.
The first solution {s now mixed with
the last, using small equal amounts of

wet chamois, to prevent the presence of
any ammonia. The evenness of the pre-
cipitation of silver depends upon the
cleaning of the glass.

The short length of glass tube is then
corked at one end and filled with a mix-
ture of the silvering solutions. The open
end is corked and laid on its side and left
until the solution precipitates. The old
solution s then washed out and a fresh

complete, but it is very much easier than
nickel plating the tube.

After the desired deposit is secured,
the tube is treated in the same way as the
nickel-plated tube, splitting the deposit up
into two strips and mounting on the same
kind of base. The silver plate will handle
a slightly heavier current than the nickel
because of the mercury which alloys upon
the surface of the silver.
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is stored in the battery. The cur-

rents of electricity which pass
through it in the charging only serve to
bring about a chemical change, so that
it will in its turn give an electric current.
The products due to the electro-chemical
decomposition and newly formed thereby
are on their side adapted for a certain
time to develop electric potential and an
electric current. It may interest our
readers to understand the action of the
storage battery better before we give the
practical details of how to build one.

If we connect two small pieces of sheet
platinum of perhaps a square inch area
each with the terminals of a galvanic bat-
tery and immerse them in a glass vessel
filled with water to which a little sul-
phuric acid has been added, the plates be-
ing separated from each other so that they
are not touching, an electric current
passed through this combination will
cause an evolution of gas, oxygen from
one plate and hydrogen from the other.

The anode which is connected to the
positive pole of the battery becomes cov-
ered with little bubbles of oxygen, while
the cathode connected to the negative pole
of the battery is covered with bubbles of
hydrogen. The presence of these bubbles
interferes perceptibly with further decom-
position, for the glass no longer contains
two simple plates of identical material,
but has electrodes of widely differing ma-
terial, namely, one of oxygen and one of
hydrogen, one at the anode and one at the
cathode.

The plates thus covered develop an elec-
tric potential and can produce a current
opposed in direction to the original one
from the other battery. This goes to
weaken the charging current by opposed
E. M. F. This opposing property is termed
“polarization,” and depolarizers are used
in the batteries we have already described
to prevent it. In storage batteries this
very polarization, injurious in primary
batteries, is what is used and desired,
and is what gives them their value as a
sort of reservoir of electric energy.

Electrodes used in storage batteries con-
sist of easily oxidizable lead. The ma-

HE term storage battery is not al-
together correct, for no electricity

One of the sides of the wooden storage battery
cell. The plates fit in the grooves and between
the wooden strips.

terial of the electrodes reciprocally de-
<Jomposes, giving the potential.

The general principle of a storage bat-
tery Is ‘epresented by two plates of lead
placed as near as possible without touch-
ing and immersed in dilute sulphuric acid..
Its one plate is cobnected to the positive
and the other to the negative pole of a
source of current. The water is decom-
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Storage Batteries

By Hans KonwiczKa
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The grid for a storage battery, showing the
openings to be filled with the paste which even-
tually hardens and sets firmly in place.

posed into the hydrogen and oxygen, the
oxygen converts the one plate as regards
its surface into dark lead super-oxide,
Pb0O,, while the hydrogen of the other
plate escapes in small bubbles and adheres

One of the sides of the wooden container of
the storage cell.

{n dpart without changing the metallic
ead.

We now have lead super-oxide and hy-
drogen as our two electrodes. If they are
connected by wire, the other current ter-
minals being disconnected, a current in
the reverse direction will flow from one
place to the other and will continue until
the plates have got back to their former
state or until the lead super-oxide has
been reduced to lead. In practice a num-
ber of lead plates are used in each cell,
put in alternately, positive and negative,
all the negatives and all positives being
connected. In present practice the plates
are arranged so that they can be affected
to their entire thickness instead of merely
on the surface.

The first thing is to get the lead plates.
These can be bought much more cheaply
than they can be made. For a single cell
we will procure three lead gratings or
grids (Fig. 1), which may be 4 inches
long, 114 inches wide, 14 inch thick. Of
course any desired size can be used. Size
affects the amperage, but not the voltage.

Pasting the GQrids

The empty grid, of which we are sup-
posed to be using three for a single cell,
are first purified by immersion in hot
caustic soda solution, followed by warm
water and then by cold water. We now
have to paste them. The paste for the
negative plates, of which there will be
two, consist of chemically pure litharge,
lead oxide, which is mixed to the consis-
tency of butter, with 24° B. chemically
pure sulphuric acid. This is then well
kneaded with a wooden spatula and the
apertures of the grid are plastered full
of it. If the paste hardens too much for
easy working, we add a little more dilute
sulphuric acid.

The single positive plate we treat in the
same manner with a mixture of red lead
and dilute sulphuric acid, which we allow
to dry and harden as the first did. The
plates are now wrapped each by itself in
linen cloth which has been dipped in
dilute sulphuric acid, and are placed one
on top of the other and allowed to stand
24 hours, the cloth being constantly mois-
tened if it tends to dry. While the plates
are thus hardening, if we have no glass
cell we must make a wooden one. For our
plates we need a square receptacle 6 inches
high and 1% by 114 inches, approximately,
inside cross section. Half-inch wood will
do for two of the side pieces (Fig. 2),
and for the other two we use wood a little
over 14 inch thick (Fig. 3). For the bot-
tom the piece must be 214 by 134 inches
in area.

The sides are 414 inches high and 134
inches wide. In one pair of them there
are three grooves (A, Figs. 2 and 5), %
inch deep and 14 inch wide. Four strips
are fastened on each side of the grooves
so as to deepen them. The plates are
pushed down into these grooves. Fig. 5
shows the cross-section of the container
seen from above. The edges of the plate
(Fig. 1) fit into the grooves. The grooves
(A) are not carried the complete length
of the side pieces, so that the plates will
not reach too near the bottom. The other
two smaller side pieces are 13§ inches
wide and the same height as the others.
Fig. 6 shows a longitudinal section of the
container, (G) is the base, (SS) are the
smaller side pieces (i,i,i) are the strips
of wood.

After this the case, thoroughly dried
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Looking down upon the container, showing the
cross section, with its grooves (a, a) and the
separating slips (i, ).

and warmed in an oven, is poured full of
melted paraffin, which is at once poured
out again, leaving it water and acid proof.
Forming the Plates

In putting it together the positive plate
is put in the middle grooves and a nega-
tive plate on each side thereof. The
plates must, of course, be perfectly insu-
lated from each other. This is done by
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the strips of wood (ii,i), and in glass
receptacles it may be done by projections
moulded when the vessels are made.

A cover (Fig. 7) made out of paraffined
cigar box wood, or even of heavy paste-
board, is provided. It is pierced with
rather tightly fitting apertures for the
lugs of the positive and negative plates.
The round hole in the middle is for the
introduction of the electrolyte, and in this
a glass tube is thrust, fitting it tightly.
The two negative plates are connected by
a plece of lead soldered to them (bl, bl*)
and another piece is soldered to the posi-
tive plate. Melted paraffin is then poured
over the top to a depth of 1/16 inch,
great care being taken that none goes into
the interior. It is to be noted that even
if more plates are used there is always
Just one more negative plate than positive
ones. All the plates of the same polarity
are connected by a lead wire or strip sol-
dered to them.

The container is now filled with dilute
sulphuric acid poured through the glass
tube. The charging circuit must be at a
higher potential than that to be given by
the storage battery. To charge this cell
we will need two Bunsen elements, giving

Uses
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Figs. 6, 7, 8. These show cross section and out-
side view of the storage battery and its cover.
The cover is put on before connections are sold-
ered, and the terminals of the plates project
through it, and are connected as shown.
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from 3.6 to 8.8 volts. To form it we con-
nect the negative pole of the Bunsen bat-
tery, which corresponds to the zinc pole,
with the negative pole of the storage cell,
and the positive pole is connected to the
other pole of the battery.

We must have a voltmeter. As soon as
the storage battery shows about 2.4 volts
it is disconnected from the charging bat-
tery and discharged through some resis-
tance, a toy motor, a coil or an incan-
descent lamp. It will take three or four
chargings and dischargings to bring the
battery up to its proper rating, The
voltage must not be allowed to go under
1.8 volts. When it reaches this it must
be immediately recharged.

If we use a house lighting circuit, proper
resistance must be put in to prevent too
high a charging current. A single cell
gives about two volts, so that eight cells
are needed for a 16-volt lamp. The cells
can be arranged in series, in parallel or
any desired arrangement. It is even pos-
sible, putting them in parallel, to charge
them at a connection giving a low voltage
and then connect them in series so as to
discharge at a high voltage, and vice
versa.

for Magneto Magnets

By Harold JacKkson
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Left to right—Above—Voltmeter or Ammeter.-——A simple two pole motor-model of Faraday’s original electric hi

ples of what can be done with magneto magnets.
Three more suggestions for the experimenter.

induction alternater.

The 1illustrations given above embody a
few suggestions of what we can do with
the permanent magnets from a discarded

magneto. Elsewhere will be seen how one
can be used to hold paper clips, pins and
small steel objects on a desk, and many

Three i ting
Below—A trouble lamp for the automobile—A traveling car for a window advertisement—

other ways of employing these “waste
products” of the garage will be found in
back numbers of PRACTICAL ELECTRICS.
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Lalande Type Battery

L
I q 2 1
An interesting battery of the Lalande type
using oxide ot copper as the depolarizer.

ONE of the great inconveniences of
radio apparatus using audion bulbs
is the excessive cost of the storage bat-
teries used for igniting the filament, so
that many a wireless amateur avoids the
use of bulbs not knowing any substitute
for the storage batteries.

We have therefore thought it well to
make known this battery, of slight cost,
which can replace advantageously the or-
dinary storage battery.

The battery described is neither more
nor less than the well known Lalande
or oxide of copper battery, whose most
notable properties are: Not consuming
its zine and depolarizer except in propor-
tion to the work which it does; lung dura-
tion ; and large electric capacity.

One of these elements which we are go-
ing to describe, can supply a one-bulb ap-
paratus for a period of approximately 100
to 110 hours. Fig. 1 shows the small
model whose approximate data are the
following:

Capacity, 60 to 70 ampere-hours.

Internal resistance, 25/100 to 35/100
ohms.

Normal constant current, one ampere,
which may be Increased temporarily to
2 or 3 amperes,

The anode of the cell of this battery
consists of a cylindrical box of sheet iron,
which for the upper 2 inches of its 4%
tnches of height, is perforated with holes;
the interfor is filled with black copper
.oxide; the whole then wrapped with por-
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The zinc plate of this battery as first cut out.
This is curved into a half circle as shown in the
left-hand view.
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The iron electrode. This is filled with copper
oxide and enclosed in a cloth sack.

W

A modification of the battery just shown. The
zine is bent into a cylinder, enclosing the iron
electrode and contents, and wooden or other sepa-
rators are used to keep the plates apart.

ous clnth, introducing only Inappreciable
resistance.

The cathode 1s a zinc plate 514 inches
wide, 834 inches high, and about thiree-
eighths-inch thick. Anode and cathode
are hung from the edge of the jar, which
may be made of glass. The large model
shown In I'ig. 2 gives the following char-
acteristies:

Capnceity 250 to 275 ampere-hours.

Interfor resistance .05 to .09 ohms.

Normal current 24 to 4 amperes.

Temporary current 7 to 9 amperes.

The construction of this model differs
from the one just described only in the
cathode, which is now a cylinder sur-
rounding the anode and held concentric
therewith by glass or porcelain separa-
tors. The dimensions are: Anode, 2%
inches high by 1114 inches wide. Cathode
4% inches high by 814 inches wide, and
1/25-inch thickness.

The solution is made with caustic pot-
ash dissolved in distilled water, The so-
lution after cooling Is poured in until the
electrondes are covered by one-half inch or
one inch of the fluid.

By the figures our readers will see the
most convenient form to select for the
electrodes. A battery of four such ele-
ments each one of an electromotive force
of .8 to .9 volts, can supply the filament
of a French bulb for 110 hours.

Radio Revista.

Open Circuit Battery

T*ROM France we have recelved a brief
4" description of the M. L. Neu alkaline
.open circuit battery. The positive pole
congists of a plate or bar of zinc. It is
4mmersed in a strong solution of caustic
potash. The negative electrode consists
«of a: plate of sheet iron. This is embedded
4dn grains of retort carbon contained in a
:sack of asbestos. This sack' rises above

the level of the liquid, so that the depolar-
izing substance can “breathe” the atmos-
phere. The electromotive force is about
one volt,

The battery on open circuit does not
expend itself. It has low internal resis-
tance. The concentrated solution of caus-
tic potash operates in order to maintain a
constant level of the‘liquid. The humidity

in the air compensates for all evaporation.

To regenerate the battery the sack Is
washed out with hydrochloric acid and is
filled with fresh grains of retort carbon.

A cell 8 inches high and 43; inches in
diameter, giving out 50 milliammperes, ran
for 300 days, giving 330 ampere hburs.

Open circuit batteries are now recelving
much attention in France.
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Electric Boilers
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By Dr. Ing. E. Zeulmann (Abstract)

HE advantage of electrically heated

boilers is largely due to the simple,
convenient and clean operation thereof,
No expensive storage room is required for
the coal or for storing or disposing of the
ashes. There are no chimneys or smoke
and the surroundings are therefore free
from contamination by smoke, chimney
gases or fine disseminated ashes from the
chimneys.

To heat one kilogram of water from
0° C. (32 degrees F.) up to the boiling
point, 100 heat units (kilogram calories)
are required. Then to convert this water
into steam 537 additional calories are re-
quired, making a total of 637 units.
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A boiler of the tubular type, heated by insulated
heating coils within the tubes. This can be used
with direct current; the other cannot.

AABALALLDLL

A kilowatt hour of electricity develops
845 heat units per hour. Allowing for
waste, one kilowatt hour will produce 2.3
kilograms of steam, about 21 pounds.

A boiler can be heated by induction, by
the electric are, or by passing the current
through a resistance. Only the Ilatter
method has hitherto been successfully
used. The first illustration shows a boiler
of tubular construction, within whose
tubes, and insulated therefrom, are coils
of heating wire. These wires really repre-
sent in a sense, the hot products of com-
bustion, whieh would flow through them
were it a coal-heated generator. This
system Is adapted for direct current, as
the heating elements are not in contact

with the water, so there is no danger of
decomposition of the water and the pro-
duction of combustible hydrogen gas, or
worse still of an explosive mixture of oxy-
gen and hydrogen.

But if we use. the alternating current
this can be employed for any kind of
boiler as it cannot decompose water. Up
to 750 volts, the method shown In Figure
1 can be employed, just as for direct cur-

A system of heating a boiler by causing a
current to pass through the water. As the level
of the water sinks, the immersion of the electrode
diminishes so as to cut off the current, giving an
element of regulation.

rent, or the same coils can be carried
directly through the water. In the latter
case the current goes partly through the
wire and partly through the water. DBut
as the temperature rises the hot wire in-
creases the resistance as well as in power
of heat production, while the boller water
decreases, so that the sum of the two,
namely of the heat produced by the wire
and the heat produced by the water are
almost the same,

The wire in these cases is made of
chrome nickel steel.

We will now come to a third method
shown in the last {llustration. Here a heavy
electrode, usually of metal, is immersed in
the water and the water itself forms the
resistance, conducting enough current to
becomne heated. The current flows between
the electrode and the plating of the boiler,
the opposite leads from the battery heing
connected to these places; the central
electrode is insulated where it passes

Another system of operating an electric boiler.
Here the wire is insulated from the shell of the
boiler, but not otherwise.

through the shell. Provislon may be made
for varying the depth of immersion of the
electrode so as to change according to re-
quirements the amount of heat developed.
In these electrode-boilers connections can
be made directly to high potential cir,
cuits, there being no need of step-down
transformers. Scale does not form in such
boilers, because the shell of the boiler is
nowhere heated sufliciently to solidify it,
so that deposits collect as a slime in the
bottom and can be easily washed out.

In the electrode system it is impoassible
to burn the boiler and an explosion is well
nigh impossible, because as the level falls,
which is one of the great causes of ex-
plosion, the resistance increases and the
heat absorbed diminishes.

Stray Current Action on Water-Pipe Lines

tion of city water pipes was due

to self-corrosion caused by the
agency of the soil, or to the action of
stray currents, has in hundreds of cases
been the object of costly law suits. Elec-
tric railway companies have often been
unjustly accused and sued.

It is well known today, for example
that clny soils with a sulphate (gypsum)
cun produce absolutely the same effects
on cast lron pipes which stray currents
are known to do. The use of millivolt-
meters, telephones, ete.,, In such cases has
frequently led to false conclusions. It
should therefore be of great Interest to
find some indicator which will enable us
to prove with certainty the action of stray
currents, Such an indicator was found
sonie years ago by the author and its de-
seription is published for the first time
here.

Having been entrusted by the Luxem-
bourg authorities with the study of an
extraordinarily rapid corrosion and de-
struction of a cast iron water-pipe line,
he found soon, that the damage was pro-
duced by an injured electric cable, which
crossed and touched the pipe line. In
pure sclentific aim he made a complete
analysis of the rust covering the per-
forations of the pipes, through which the
water had been escaping for weeks. The

THE question whether rapid destruc-

By ProrEssor PIERRE MEDINGER, Luxembourg

analysis showed an astonishingly high
amount of chlorine in the rust, 23 per
cent! As the surreunding soil contained
no chlorine at all, this chiorine must have

L

A very interesting and illuminating experiment
on the corrosion of pipes by electrolysis, as car-
ried out by Professor Medinger of Luxembourg.

come from the water flowing out of the
pipe. As this water had only 0,0004 per
cent of chlorine it must have accumulated
in the rust in the form of an insoluble
compound, which was found to be ferroxy-

chlorid (Fe,OCl,). This explanation was
proved to be true by the following experi-
ment :

Into a high glass cylinder filled with
soil were plunged an iron rod and an iron
pipe as electrodes. The pipe was closed at
its lower end by means of a cork and had
several lateral perforations through which
a slow current of water was kept flowing
out into the soil. The rapidity of this
water current was controlled by means
of a glass bulb (Fig. 1) inserted in the
overflow tube. An electric current one of 0.1
ampere at 8 volts was kept flowing from
the tube as positive electrode to the rad.
After four weeks the pipe was deeply
corroded and the rust adhering to the
perforations contained over 10 per cent
of ferroxychlorid. The water employed
had only 4 mgr. chlorine per liter (0,0004
per cent).

The explanation of the phenomenon is
simple: by the electric current the anion
chlorine is directed towards the positive
pipe electrode together with the oxyhydro-
gen fon (OH). So we have around the
pipe: chlorine ions, oxyhydrogen ions and
alkaline reaction; all the conditions re-
quired for the formation of ferroxychlorid
are given! So we have in this composi-
tion a chemical indicator of the action of
stray currents, which in many cases may °
be of great value. ' :
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Awards in the $50 Special Prize Contest

For Junior Electricians and Electrical Experimenters

First Prize, $25.

E. Davis,
604 Madisonville St., Princeton, Ky.

Second Prize, $15.

Paul A. Simpson,
10703 Parkhurst Dr., Cleveland, Ohio

First Honorable Mention—Roscoe Betts, Box 4, Arcadia, Neb.
Second Honorable Mention—Phillippe A. Judd, 1525 Tenth St., Portsmouth, Ohio.
Third Honorable Mention—Roscoe Betts, Box 4, Arcadia, Neb.

Third Prize, $10.
Francis Paulowski
2849 N. Springfield Ave., Chicago, IlL

First Prize

A Simple Electric Heater

By E. Davis
HERE is a simple heater to solve the
problem of keeping warm these chilly

INSULATING BUSHING
HEATING UNIT

BASIN

The heating element of a flat-iron is employed
for an electric reflecting heater. A ten-cent wash
basin is used for the reflector.

spring and summer nights. All the ma-
terial required for this heater is an old
flatiron element, a 10-cent wash-basin
(tin), a length of heater cord, screw in-
‘sulating washers, etc.

You can procure an old element for a
very small sum and in most cases for
nothing. Now for the actual construction,
First punch or drill three holes for the
element, two at the two ends and one
where the two legs join. Now place the
element in position and secure it with
three machine bolts, placing it between
mica or asbestos washers. Now make a
single hole above the terminal ends of the
element. In this hole is placed an insu-
lating bushing and the length of heater
cord is run through it and connected to
the element. The legs (A) and (BB) are
made of strip brass or iron or any suit-
able material. They are fastened to the
sides and to the leg in the back. Fasten
an attachment plug on the other end of
the cord and the heater is ready for use.
It heats one corner of a room very nicely
and has been in use at my radio station
for some time, giving perfect service the
entire time.

Second Prize

Pencil Rheostat
By PauL A, SIMpPSON
5LIDIN/G CONTACT

BRAS, ROUL

PENCIL CARBON
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A pencil rheostat, this time constructed on ad-
vanced lines, having a permanent stand md [
sliding contact.

IENCLOSE a very good method for
making a rheostat out of a carpenter’s
pencil. The diagram is enough to explain
it. This rheostat can be used to start a
motor. I used it on a one-quarter horse-
power motor and it worked fine. It can
be used on radio tubes, electro-plating,

electric furnaces, etc. One must be very
careful when exposing the lead of the

pencil.
Third Prize

Home Alarm System
By FRANCIS PAULOWSKI

AM submitting for your Electrical
Wrinkle Contest an alarm system
which I have installed in my own house
and which proves convenient in all ways.
This is to be installed in connection with
the usual doorbell alarm system. When
the occupants are at home the knife switch
is in position (AB), connected to the bell.
When the family leaves the house or fiat
the switch is put in position (BC), dis-
connecting the bell and connecting a small
electric lamp encased behind a glass pane
Jjust above the push-button. The pane is
of frosted surface upon which “Not
Home” is printed with black paint. When
the caller presses the button, completing
the circuit, the lamp lights, flashing a

BeLL— ("

SINGLE POLE
DOUBLE THROW

l,_PUS
BUTTON

Alarm system for the house or office. According

to the way in which the switch inside the house
is_thrown, pressing the push-button at the door
will ring a bell or display a “Not home” sign.

|| $50 IN PRIZES

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

fl First Prize $25.00 in gold

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

Total $50.00 in gold
This department desires particu-
L larly to publish new and original

ideas on how to make things elec-
trical, new electrical wrinkles and
ideas that are of beneflt to the user
of electricity, be he a householder,
business man, or in a factory.

There are dozens of valuable lit-

tle stunts and ideas that we young
' | men run across every month, and

we mean to publish these for the
benefit of all electrical experimen-
ters.

This prize contest is open to
everyone, All prizes will be paid
upon publication. If two contes-

tants submit the same idea, both
will receive the same prize:

Address all manuscripts, photos,
models, etc., to Editor, Hleotrical
Wrinkle Contest, in care of this
publication.

“Not Home"” signal, informing him that
nobody is at home, if such is the case.
Otherwise the bell rings.

I1st Honorable Mention
Automatic Egg Candler

By RoscoE BETTS

N
Caa e —— '; LEATHER

N\

’ i s BRASS
il /] P STRIP
iil \
. L = | REFLECTOR
CROSS SECTIONAL VIEW
An apparatus for inspecting eggs. In front is

a leather curtain with holes for the eggs and a
slight pressure closes a switch back of the leather
and lights the lamp. It may be used in horizontal
or vertical position.

THE egg candler illustrated has many
advantages since two eggs can be can-
dled at one time, it is compact, and the
cost of operation is low.

Cut two holes in a strip of leather, each
hole just large enough to accommodate
about one-fourth of an egg. Tack the
strip over a hole made in one side of
a box.

A small bolt, held by a nut, is fastened
between the holes in the leather, and
serves as a contact. A small brass strip
fastened on the inside of the box serves
as the other contact.

A partition in the'box provides for the
holding of the miniature light bulb and
socket and the reflector, the latter being
made from tin with a somewhat polished
surface.

The dry cells, the light and the contact
points are connected as shown.

It will be noticed that when two eggs
to be candled are placed in the holes, a
slight pressure on the eggs closes the
circuit and the lamp becomes lighted.

After the eggs are taken away it is evi-
dent that the circuit will be broken, due
to the elasticity of the leather, and the
lamp will become dark, showing that the
light and battery are actually used only
when the candling is being done.

\ \ N ! ) /
\\\1 ‘ /A “ 1
FRONT VIEW :
Front view of the apparatus for candling eggs.

2d Honorable Mention
A Plaster of Paris Spook

By PHILLIPPE A. JUDD
HAVE you any old plaster casts, such
as art students are generally encum-
bered with, lying around? I have, and
had Intended throwing them into that
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limbo provided for such useless things—
the attic—but instead have electrified

mine, and In so doing have secured some
very eerie and mysterious effects from ft.

The piece de resistance of the bunch is
a rather incongruously modeled head, life-

Fig. 1 shows the classic (?) head, which the
author describes, and Fig. 2 shows connections
for :aking the eyes sparkle by an induction coil
sparl

size, supposedly representing the classic
physiognomy.

I was about to consign it to the junk
pile when its horribly lifeless eyes en-
countered mine. Seemingly, they pleaded
with me for that cause and requisite of
all life—electricity. Compassionately, I
acquiesced, and with the assistance of a
quarter-inch spark coil, a few dry cells,
some copper wire, the thing was soon grin-
ning its thanks at me, its eyes sparkling
with a diabolic gratitude.

The operation in electrified optics was
performed thus-wise:

Four very small holes were drilled
through each eyeball, ie., (A, B, C, D,
Fig. 1). Two small copper wires were

LOW RESISTANCE

RECEIVER MICROPHONE

FIG.3

Section and side view of the head, this time

with a microphone to give it hearing and a re-
ceiver to make it vocal

FIG.4

strung through these holes as shown in
Fig. 2. One end of each wire was then
soldered to a well-insulated high-tension
conductor running to the secondary ter-
minals of the coil. These leads were con-
cealed under the wall covering on which
the cast was hung. (A black velvet
drapery is best for this purpose, as it adds
to the general spookiness of the atmos-
phere.)

Now, having given my ghostly offspring
the sense of sight, I. am considering the
addition of further virtues. Why shouldn’t
he speak and hear, as well as see?

The proposed vocal and aural operations
will be performed somewhat as shown in
Pigs. 3 and 4.

He is a bodyless spook, his torso having
never existed, to my knowledge, although
I am in possession of one each of his
several hands and feet. I have not as yet
determined how to use them, but that
they shall ultimately be electrified I am
certain.

3d Honorable Mention

Lighted Block Signal for Toy
Trains
By RoscoE BETTS

OY electric trains are often equipped

with electric headlights, hence they
must be supposed to be operated in the
dark (?). Signaling apparatus must then
be equipped for night service, and the
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semaphore signal illustrated herewith is
so arranged and constructed that when
the red arm is in a horizontal position the
red light is lighted, meaning “stop,” but
when the arm drops below the horizontal
the green light is lighted, meaning “pro-
ceed,” just the same as on real rallroads.

The pole may be made of wood, but
metal tubing makes the signal more real-

PLUNGER
r's

TO TRACK

A nice addition to a toy electric railroad. The
youthful engineer can connect this to be operated
automatically with a switch, or in any way he
d adv. d practi
istic. Near the upper end of this pole two
miniature light bulbs are placed, the upper
one stained red and the lower one green,
with dips.

Directly below these is fastened a small
wooden block carrying two adjustable con-
tact posts and the pivot on which the sem-
aphore arm swings, the latter being made
from light sheet metal and painted red
with two white stripes.

The contact posts, lights and arm are
arranged and wired as clearly shown by
the drawing.

The arm is operated by the plunger in
the solenoid when the latter is excited due
to the closed circuit in the track or else-
where.

Useful Soldering Tips

SAL AMMONIAC
/VASE LINE

BURNER

SOLDERING pastes offer the practical
electrician an easy means of making
non-corroding joints. You can make a
soldering paste by rubbing up equal parts
of vaseline and sal ammoniac.

By RayymonDp B, WAILES
COPPER WIRE

FOR SOLDERING SMALL PARTS

Mixing lolderlnf paste, an iron prepared for
soldering in difficultly accessible places and the use
of a steel brush for cleaning the iron are shown
in the three upper illustrations. Below is shown
the proper way of heating the iron in a Bunsen
burner and the use of a lump of sal-ammoniac for
cleaning the iron.

For soldering small parts a small iron
is usually used. But small irons do not
retain their heat long. By affixing a plece
of copper wire to the bit of the iron as
shown, the soldering of small parts is
easily accomplished. The heat contained
in the larger bit is rapidly carried along
the smaller soldering bit (the wire) be-
cause of the high thermal conductivity of
g(l)pper. The wire is simply twisted on the

t.

A stiff wire bristle brush screwed to the
bench where soldering is performed makes

an ideal scraper for removing the lead
and copper oxides which form on the
soldering iron.
You should use the correct flame for
(Continued on page 669)
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Simple Resistance Measurer

HIS is an instrument much needed
by the experimenter and electrical
student. No laboratory is complete
without it.

Three circular 10-ohm rheostats, a bake-
lite panel, eight inches high by twelve
inches long, four binding posts and a gal-
vanometer comprise tlie material needed.

The rheostats are calibrated as in Fig.
1 by drawing an arc around each one
and marking off into ten divisions of one
ohm each, with subdivisions indicating
one-tenth ohm each.

5 10-OHM RHEOSTAT

UNKNOWN

FIG 3

Rheostats 1n connection with a Wheatstone
bridge connection give a simple method of meas-
uring resistance.

The panel layout is shown in Fig. 2,

The galvanometer is connected into the
circuit as shown in Fig. 3, binding posts
being provided for the battery and un-
known resistance.

In use connect a battery of two or three
cells, in series with a switch, to the bat-
tery binding posts; the resistance to be
measured is connected to the “unknown
posts.” Turn on the current, and, due to
the fact that the circuit is not balanced,
current will flow through the galvanom-
eter, which will register the flow one way
or the other,

Now change the various resistances
until the galvanometer needle shows no
current when the switch is closed. The
proper sequence of resistance is really
quite complicated, but a little practice
soon enables the user to get the right
values quickly.

FIG. |

PANEL B'XIZ:‘ .GALV;ANOMET ER
W 777 B
y

¥
.

ey

:
l I 10 OHM RHEOSTATS
TO UNKNOWN TO BATTERY
FIG. 2

The resistance panel showing the three rheo-
stats and the galvanometer, It will be found to
work very expeditiously.

The apparatus is a Wheatstone bridge
and is calculated as such.
Contributed by ROBERT ACKER.

%' ~

Electric Soldering-Iron Control
WHEN using an electric soldering
iron, it is inconvenient to turn the
current on and off; this results in a loss
of time, and a very simple switch may be
made that will automatically control the
current. ‘
The first part ‘to procure is the base,

which is of wooud or other insulating ma-
terial.
switch arranged as shown. A lever arm
of brass is imade and attached by means
of a simple pivot. The end of this arm
has a hook for holding the soldering-iron,
a small peg being arranged as a stop. A
contact part is made and placed as shown.
This is simply a piece of brass bent in
the form of a right angle, a small bolt,
etc., passing through a hole in the up-
right part. This bolt may be replaced by
i contact part taken from a spark coil
if desired. Another piece taken from a
spark coil is arranged on the arm also.

A spring is arranged to pull the contact
studs together, when the iron is removed
from the hook. The weight of the iron
keeps the lever against the peg, and the
circuit is open, but when removed, the
lever is pulled upward by the spring thus
closing the contacts. This control should
save much time, especlally for the builder
of radio sets, etc., where quite a lot of
soldering is done, for as soon as the iron
is taken from the hook the current is
turned on, and is turned off as soon as the
iron is replaced.

Contributed by EVERMONT FISEL.

\iov. SWITCH
FUSES

olle

e o]

CONTACT PART

SPRING

SOLDERING
IRON

By always hanging your soldering iron on a
hookswitch with connections as shown you avoid
waste of electric power,

Magnetic Hammer

AN ordinary tack hammer of mild steel
can be permanently magnetized in an
improved fashion by cutting a slot in the
head. The deeper this slot is the better
the hammer will retain its magnetism; in
this condition it is really a horseshoe mag-
net, and as such should retain its mag-
netic force almost indefinitely.

Set the hammer head in a vise and with
a sharp hacksaw cut two slots, each
parallel and only about one-thirty-second
inch apart, to within one-half inch of the
hole for the handle. Smooth off the rough
edges with a file,

The method of magnetizing steel is well
known and need not be given here.

mﬂllmmmmmu :
LT

An improved magnetic Iumm:r. on the llne: of
a horseshoe or double pole magnet.

This has a fuse block and hook |

A magnetized hammer is a useful ar-
ticle when laying carpet, as the tacks can
be picked up and driven home with one
hand while the other hand holds the car-
pet straight, or smooths out an obstinate
wrinkle,

Contributed by DALE R. VaN Horn.

Marking Money
PROCURE two blocks.of wood 2 X 4 X
14 inch, cover each with a thin copper
plate, or heavy tinfoil.

A wire is run from each plate to a spark
coil clamp, the bills to be marked for
identification in between the plates, turn
on the current, and the money will be

hinciavs way of marking money so that it
will be recognized if stolen. The purloiner will
never see the marks,

perforated with tiny holes, which, can
only be seen on very close examination.
This is an efficlent method of marking
money for identification and protection
against criminals.

Electric Motor Governor

ATERIAL for constructing this in-

strument can be easily procured or
may be found in the experimenter’s lab-
oratory.

A governor from an old phonograph, a
hardwood base, five by five by one inch,
and a pulley to fit the governor shaft are
needed. Other minor requirements are:
two bolts, one and one-quarter inches
long; two binding posts, one to be two
inches and the other three-quarters of an
inch long; a brass strip, two and one-half
inches long and one-quarter of an inch
wide, with a hole drilled to fit a binding
post in one end.

To assemble, first put the pulley on the
governor shaft. Next bore two holes in

}
110 V.LINE

/~ =

A phonograph governor applied to regulate the
speed of an electric motor. The speed can be
varied by adjusting the governor.

the base for putting the governor shaft
through. After it is securely on the base,
bend the brass strip as in the diagram,
bore holes In the base for fastening it
down, letting the strip touch the dise (c)
lightly., Then hook the motor up to it as
tllustrated in diagram.

When the motor starts, the governor
balls (b) are carried around, the speed
making them spread, pulling the disc (c)
away from the contact (d). To increase
speed move contact closer to disc and vice
versa.

Contributed by OsBAND TURNER.
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Speech Amplifier
By O. A. BUELL

HIS device may be used in any of
a number of ways. First, on an
ordinary telephone line, by connect-
ing it in place of the receiver usually em-
ployed. Then it may be used in series
with battery and a transmitter, as an am-
plifier, such as is used in speaking to large
gatherings. It may also be used on a

PHONOGRAPH A
METAL STRIPS NEEDLE, &

K}
== m

An aluminum wire is riveted to the center of a
telephone receiver diaphragm and the outer end of
the same wire receives in a little indentation the
end of a phonograph needle so that the sound bex
and horn give out an amplified reproduction.

radio set, but if it is used in this manner
the set must be one employing at least
two stages of audio frequency amplifica-
tion.

The apparatus consists of a recelver
mounted as shown in the illustration, with
an aluminum wire riveted to the center
of the diaphragm. When in use, the end
of the reproducing needle of a phonograph
rests in a small cavity in the end of the
wire. A rubber band is used to hold the
wire firmly against the needle.

When the diaphragm, acted upon by the
magnets of the receiver, is responding to
a speaking current, the vibrations set up

DIAGRAM SHOWING POSITIONS OF SUPPORTS

g—

g

#¥)0 OR 12 ALUMINUM
WIRE

'T 4
| o |, e
f— 32— 15+
Plan of layout and dimensions of several parts
of the amplifier,

are transmitted to the diaphragm of the
reproducer by the aluminum wire which
sends them out in the form of sound
waves through the sound box of the phon-
ograph.

The supports (A and B) are made ac-
cording to the dimensions as shown. The
portion to be cut away, shown by the
dotted line, corresponds to the diameter of
the receiver at the points where the same
rests on the supports. The block (D)
should be of such a height as to allow
the needle held by the reproducer to come

a0 ) e
L. STAND - OR INDUCTION COIL
LAST STAGE OF -

——————

AMPLIFICATION
ON RADIO SET
Connection of the telephone receiver for use with
a radio receiving set.

IF ON LATTER
LEAVE COIL OUT.

in contact with the aluminum wire and
yet not spring it in any direction, because
if it does it will buckle or strain the
diaphragm and the instrument will not
work.

The aluminum wire is a piece of No. 10
or No. 12 gauge, two and one-quarter
inches long. If for any reason aluminum
wire cannot be procured, then a substitute
may be made by cutting a piece of one-

eighth inch sheet aluminum the desired
length and about one-eighth inch wide.
This may be filed down or rolled into
wire. On one end of the wire a shoulder
should be filed. Then a small hole is
drilled in the diaphragm of the receiver
and the small end of the wire is inserted
and peened over. The wire should be as
near the center of the diaphragm of the
receiver as possible, and before it Is in-
serted in the hole in the diaphragm a
small dent must be made, with a prick-
punch or some other sharp object, about
one-half inch from the outer end of the
wire. This hole is to receive the end of
the needle of the phonograph in.

._—%
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Connection of the amplifier with a transmitter
and battery circuit by an induction coil.

Rainstorm Alarm

RAINSTORM alarm, as it is usually

termed, but which is a water alarm,
as any water which gets at it will give
the signal, is based on the action of water
on thin, bibulous paper.

Paper, such as tissue paper or very thin
unsized paper of any kind, may have con-
siderable strength when dry, but will be
greatly weakened by being wet. The least
amount of water will suffice to greatly re-
duce the tensile power of a strip of such
paper. If such a strip is arranged so that
it is strained pretty well up to its break-
ing point a single drop of water will cause
it to part. It is easy to arrange an elec-
tric circuit in which a breakage of the
paper strip will close a contact and there-
by set off an alarm.

The uses of such an arrangement are
obvious. It may be needed to give warn-
ing of a rainstorm, so that the windows
shall be shut. It may be arranged to give
notice of a rise in a body of water. Thus
it could tell when a tank was full, so that
measures could be taken to prevent an
overflow.

A suggestion for the connections fis
shown which is self-explanatory. The
electric contact is held open against the
force of a spring by the strip of paper as
indicated in the illustration. Now let the

SPRING

A rainstorm alarm based on the fact that paper
loses its strength when wet. This piece of paper
holds the circuit open and if it breaks the circuit
will close and ring a bell.

paper be moistened in any way and 1t will
break under the stress of the spring, the
spring will fly to the left, closing the cir-
cuit, the electric bell will ring or any
other action will ensue according to the
appliances operated on by the current in
the circult thus closed.

There is one objection attaching to the
use of paper in this role; it has to be re-
placed after each operation. But the ap-
paratus was primarily designed to notify
householders of rain, and it would pre-
sumably be in an accessible place so that
the insertion of a slip of paper between
the clamps would be a simple and easy
matter. There should be also a switch in
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the circuit so as to open the circuit once
the alarm was heard and acted on.
Contributed by P. STROPPA.

Electric Map
By GENE DEACHEM
THE electric map is a simple device by
which instruction in geography may
be converted into an amusing and instruc-
tive game.

* NEWARK

WIRE ON BACK
BOARD *» NEWBURG

.
L o nEW YORXK

* PITTSBURG
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I~ TRENTON

DETAIL

Wiring on the back of the electric map—a very
interesting toy which will teach geography and
can readily be adapted to other branches.

An outline map with no geographic
names on it is pasted in the center of a
thin board. On one side is a list of cities
in alphabetic order indicated on the map,
and on the other side an electric bulb,
When the student touches a pointer to a
contact opposite the name of a city on the
list, say, St. Louis, and touches the other
pointer to the place where he thinks the
city is located, the electric bulb will auto-
matically show whether he is right or not
by lighting or failing to do so.

The illustration shows the wiring of
the electric map. The pointers which the
student uses are connected with a battery
and miniature lamp, so that when the cir-
cuit is completed between the pointers
POINTERS

DATTERY
oS

e

TLAQF FRONT VIEW
Front view of the map on its board with the

list of cities on the right and the battery and little
lamp on the left.

the bulb will light. A small nail is driven
through the board opposite the name of
each city and for each name on the list a
corresponding nail is driven through the
map at the location of that city; on the
back of the board the two nails are con-
nected with insulated wire.

When the two pointers are brought into
contact with the two ends of the hidden
wire the circuit is completed and the bulb
lights: if a mistake is made the circuit
Name TerMinaLs

Map TErMiINALS
BACK VIEW
How the wires may run over the back of the
board each starting from the list of cities; as this
is a back view the city list is on the left and each
wire will run to its own city as designated.

will not be completed and the bulb will
not light.

The device may be adapted to any use
where a question requires a specific an-
swer. The questions may be listed on one
side of the board and the answers on the
other and the two wired as above.
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Artificial Lightning
A VERY simple experiment that may be
performed with the spark coil is
shown in the accompanying illustration.
This method of producing artificial light-
ning may even be used with success in
small plays that call for lightning effects.

BATTERIES
-

- ‘S'PAR K- COIL
Very curious experiment in the production of a
brlzhrtyﬂuh by an induction coil discharge through
kerosene oil.

All that is required is a spark coil (a
Ford coil will work nicely), key, batteries
and the few parts to make the lightning.
A pilece of wood is mounted upright to
another which forms the base. On the
base is fastened a metal cup which has a
wide mouth; this cup is connected to one
of the binding posts on the upright piece
of wood.

A piece of wire is bent as shown, this
being connected to the other binding post.
A plece of metal may be used in place of
the wire by cutting the part that extends
toward the cup in a point. The cup in
question is filled about one-third to a half
full of kerosene (coal oil) and the binding
posts are connected to the secondaries of
the spark coil,

The bent wire or metal should be close
to the oil in the cup so that the arc will
form through the oil. When the key is
pressed there will be a violent flash, but
as soon as the key is raised the oil ceases
to burn.

Contributed by EvERMONT FIsEL.

Uses for Burnt-Out Fuse Plugs

OLD burnt-out fuse plugs can be used
to hold resistances of different
values, having a different resistance in
each one.

The covering can be taken off and the
pleces of the fuse wire removed. Then
one can measure the length of wire neces-
sary for a certain resistance and coll it up
80 as to go inside the fuse.

The two ends of the resistance are sol-
dered to the two terminals and some insu-
lating material is melted and poured
around the wire to keep it in place. Re-
sistances of different values can be made
this way and they can easily be placed in
a circuit by inserting a fuse block so that
they may be put in or removed from
easily, -

Contributed by Nep GUFFEY.

WIRE SOLDERED
TO cAP

RESISTANCE WIRE
COILED UP INSIDE

CARTRIDGE FusE INSULATING

~aERAL
A burned-out cartridge plug made into a con-
} little resi coil; the idea is that a
number of these should be
hand for experimental uses.

Table Lamp Loud Talker
By D. D. WirLs
IN the accompanying photographs and

made and kept on

diagram there {s shown a loud talker
made from an old telephone receiver
and the following material, which is usu-
ally around the workshop. If not, all car
be purchased for a sum not to exceed two
dollars:
One Ford cofl, two binding posts, one
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switch lever and knob, four switch points,
eight wood screws, 11 inches long, round
head; four wood screws, 114 inches long,
flat head; 24 % 24-inch cardboard, two
yards of fringe, one violin string, steel, E;
one adjusting nut, 6/32-inch; one piece
of threaded rod, 6/32 inch by 114 inches
long; 2 pieces of tin, two inches in diam-
eter; two small brass machine screws.

First dismantle the receiver and take
off about two-thirds of the wire winding
from the 75-ohm magnets, which will leave
between 20 and 25 ohms resistance; now
connect back the leads.

Drill two small holes in the cap, to
receive the brass machine screws which
hold the cdp to the sounding board. Coun-
tersink the screw heads. Punch a small
hole in the center of the diaphragm for
a violin string and solder the end fast,
using very little solder.

Now cut out an 18-inch circle of 1-inch
pine, drill a 3%-inch hole in the center,
also two small holes to match the ones
in the receiver. Cut out four openings,
as in photograph, and assemble,

The paper diaphragm is made from

ADBJUSTING SCREW

RECEIVER
20 OHMS

TRANSMITTER

—_—

BINDING POSTS
&~

Loud speaker in the guise of a table lamp. A
telephone receiver acts as the standard: an adjust-
ing screw at the apex of the conical shade enables
the best results to be obtained.

heavy drawing paper. It Is cut into a
circle 20 inches across. Cut out a piece
from the outside, 11 inches, coming to-
gether at the center. Bring both sides
together and sew on taping, one-quarter
inch wide. Cut two pieces of tin two
inches in dlameter and cone-shaped to fit
inside and out of the apex of the paper
cone. Pull their radial sides together
and solder, leaving a hole large enough
to let the 6/32-inch adjusting screw pass
through the top of the cone, and shellac
the surface under the tin.

Take the primary and secondary from
the Ford coll and take off four taps from
the fine wire which goes to the switch
points, On the large wire connect the
telephone receiver, leaving the iron core
in, but take the rest all off, as you will
not need the vibrator or the condenser.

The base 1s 6 X 7 X 1 inches, the two
side pleces of the stand are each 4 X 10
X % and the two end pieces are 3 X 10
X %, which takes the average receiver,
which is 8 fnches by 6 inches. It also
allows for the transformer In the bottom.

The builder can use his own way of
putting on the fringe and stalning; the
easiest way is to use upholstering tacks
for the fringe,

Connect up as In the diagram, shellac
the paper cone to the sounding board and
shellac up and down the seams.

Trick Motor
ERE is a motor whose construction
H is simplicity itself and which will
give surprising results in more
ways than one.
In the first place, if the speed of the
motor when running varies more than one

END VIEW

An alternating current motor of extreme sim-
plicity of construction, which is supposed to run
t'i'ith almost mathematically exact speed of rota-

on.

or even one revolution per minute it will
stop.

Secondly, it will stand a big load for its
size without varying in speed one revolu-
tion per minute, the power depending on
the size of the magnets and amount of
current used. The author has one that
will run 1,800 r.p.m. at 3 volts A. C., with
about one-half ampere of current, with no
load.

Third, it has no commutator or brushes
or anything resembling them. Neither has
it any armature colls.

It must be run on alternating current,
and preferably 60 cycles. A rheostat or
transformer must be used to cut down the
voltage so as not to burn up the magnets
or fuses.

The construction of the machine 1is
clearly shown in the diagram and requires
no further explanation.

The operation is quite unusual. In or-
der to start it the motor must be brought
up to the proper speed by some means,
such as a string wound around the shaft
and pulled. The proper speed for four
armature poles shown and on 60-cycle cur-
rent is 1,800 r.p.m. If an electric light
bulb is placed behind the armature
shadows will be seen spinning around in
the armature when the motor is nearly
at the correct speed. If the motor is run-
ning too fast they will spin one way and
when it slows down to correct speed they
will stop spinning, and when It slows
down below the correct speed they will
start spinning the other way. When the
shadows just stop spinning the current
should be turned on (and not before), and
the motor should keep on running at that
speed. It may be hard to see the shadows
at first, but after a little watching and
practice you will be able to start it every

SreivG
TRANSFORMER

o
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SIDE VIEW

Side view showing the mounting of the little
motor and the starting string; it has to be started
by hand like an old-fashioned automobile engine.

time with one trial. The motor runs by
keeping in step with the alternating cur-
rent,

It can be used to run small devices, and
if fan blades are fastened on the end of
the shaft it makes a very effective gnd
efficient fan,

Contriduted by GorpoN L. Rrep,
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Making Fixed Condensers

IXED condensers are often needed in

telephone work, in radio sets, and in
other electrical work, but at times they
cannot be obtained just when needed. For
those who will take the time, quite ef-
ficient condensers may be made from parts
found around the shop.

In making the condensers as shown in
Fig. 1, two wood or hard rubber end
pieces are required. These should be per-
fectly flat, and thick enough so that they
will not warp out of shape and change the
capacity of the condenser. Holes are
drilled in these pieces as shown.

The metal plates are next procured.
These may be thin sheet copper or even
tin foil, and are cut as shown, with holes
for the binding posts to which they make
connection. For the condenser a plece of
mica or waxed paper will insulate the
two plates. The assembly of the condenser
is clearly shown, two binding posts pass-
ing through the two holes which serve to
make connection to the plates and also to
hold them together. If desired, more
plates may be added, in the manner
shown, each metal plate being insulated
from the next with mica or waxed paper.

In Fig. 2 is shown another efficient type,
more easily constructed than the first. It
consists of the end plates of hard rubber,
bakelite, etc., the metal (tin foil or cop-
per) plates and the mica insulation, In
this type holes are drilled in each end of
the end plates instead of both in one end,
thus giving more pressure on the plates.
The mica may be taken from an ordinary
fuse plug, and is split with a knife into
a number of thinner pleces. The con-
denser is built up similarly to the one
shown in Fig. 1, any number of plates be-
ing used, according to the capacity de-
sired.

Contributed by EVERMONT FISEL.
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Two systems of construction of fixed condensers
made from parts to be found around the ordinary
electrical experimenter’s shop, such as mica, cop-
per plates, odd binding posts and the like,

Electric Switch Control

VERY simple device may be easily

constructed to control any desired
switch. A push button or time switch
may be used to control the apparatus, and
the instant the contact is made, the switch
to which the control apparatus is con-
nected will be opened.

A base is procured and an electromagnet
mounted on it. In front of this there is
an armature which is made as shown.
This is on a pivot or hinge, and a catch is
formed on the top. A small spring catch

is also fastened on the armature. Another
lever is arranged on a hinge, one end
being placed so as to remain under the
catch on the armature. On the other end
is placed a weight and handle for re-
setting the lever. On this end is attached
a cord which is run through two pulleys
and connects to the handle of the switch
which it is to control.

When contact is made in the battery
circuit leading to the magnet, the arma-

E— - T | H
HANDL B i i
WEIGHT-~ / /
PIVOTS ~——
PUSH BYUTTON — 7t
arrremes i
e

Very simple switch operated by the attraction
of an armature releasing a catch, and causing the
switch arm to be very rapidly jerked out of the
contact leaves,

ture will be pulled to it, thus releasing
the end of the lever, the weight causing
one end to lower, thus throwing out the
switch it is fastened to. This device will
no doubt save many steps and much time.
Contributed by EVERMONT FISEL.

Flame Thrower in the Jungle!

. Explorers nowadays go into the
jungle without guns or revolvers,
strange as it may seem. No longer
do they fear the wild animals. Ex-
plorers are now protected by means
of flame throwers; when directed at
the most ferocious animals they
will promptly turn tail and run.

These portable flame throwers
are electrically operated.

Be sure to read all about it in the
September issue of SCIENCE AND
INVENTION

Electrical Articles to Appear
in September Science
and Invention

Remarkable New Electric Wind
Power Plants.
By C. A. Oldroyd.
The Cause of the Aurora Borealis.
A Super-Sensitive Microphone.
Electricity—Destroyer of Airships.
How-to-Make-It-Department.
Telegraph Circuits Receive World-
Wide Radiophone Broadcasts.
The Ritz Super-Neutrodyne.
By Leon L. Adelman.

LOOK FOR THE GOLD COVER

Carbon Grain Rheostat

BRASS CAP

BLOWN CARTRIDGE

CARBON GRANULES
COMPRESSION PLATE

“BRASS CAP MOUNTING )
BRACKET

CIRCUIT LEADS

Pressure rheostat of very nice construction,
using carbon granules at varying pressure to pro-
duce different resistances.

HE illustration shows the construction
of a compact rheostat made strictly
from odds and ends, mostly ends. The
shell is a blown cartridge fuse or it may
be even a shell from a large gauge shot
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gun. It is fitted with a piston and
mounted with brackets against a panel,
and a screw is provided to screw in and
out of it like a piston rod, the inside end
of the screw having a plunger fitting the
tube fairly closely.

The carbon granules may be made by
powdering battery carbons and winnowing
out the dust. When packed with such
granules and placed in a circuit with a
source of current, the resistance of the
rheostat will modify the current accord-
ing to whether the screw is turned in or
out, pressure decreasing the resistance,
and release of pressure increasing it.

As shown in the illustration, there are
caps at each end, but it is evident that
the construction can be modified in all
such respects.

Contributed by RALPH SWEET.

Fluorescent Vacuum Tubes

S is well known, the electric discharge

in vacuo gives rise to ultraviolet rays.
The vacuum tubes described below are
designed to show the fluorescent effects
produced by these rays. For their con-
struction, several large test tubes with
rubber stoppers to fit will be needed.

With a pair of pliers two large needles
are forced through each stopper so that
the points extend an inch or more beyond
the smaller end of the stoppers. The
electrodes thus formed should be spaced
as far apart as the width of the stopper
permits.

A small quantity of some fluorescent
liquid is now poured into each tube. Sug-
gested solutions are those of fluorescein,
uranine, and quinine. Ordinary red ink
(aesculin) diluted with water will dis-
play a rich, blood-red glow. The tubes

T O, INDUCTION COIL
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T

Fluorescent effects are produced in a test tube
partly filled with different liquids, the effect de-
pending entirely on the solution used.

are exhausted to a pressure of about 3
mm. by boiling the liquid and corking
the tube tightly immediately after re-
moval from the flame.

I used a transformer giving 1000 volts
to excite the tubes, and pretty effects were
obtained in the dark. If an induction
coil is used, a small spark gap should
be inserted in series with the secondary.
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Electric Tuning Fork

HE tuning fork illustrated is mounted

on a baseboard by means of a rigid
stundard which raises the fork some
smaull distance from the baseboard.

Near the end of the prongs is mounted
an electro-magnet in such a position that
the ends of the core are a short distance
from the respective prongs. The magnet
is wound to suit the conditions of the
builder; ¢. e., if the instrument is to be
used with dry cells, the mugnet should
be of low resistance; but if the D. C.
power supply is to be used, a high re-
sistunce coil should be wound.

The prongs are equipped with contact
strips, making contact with the adjustable
points at (A) and (B).

It will be noticed from the wiring that
the prongs are set in motion in exactly
the sume manner as is the armature of
an electric bell or buzzer, and if the
prongs are equipped with pointers the
action may be recorded on a revolving
cylinder.

Although the above and the illustration
are for the employment of D. C. only, the
Instrument will respond equally well on
A, C. by connecting the coil directly in
series with the A. C., the pulsations or
alternations of the current causing the
prongs to vibrate.

Contributed by RoscoE BETTS.

TUNING FORK

AP P,

v
e

Electric tuning fork operated by a double-ended
electrttnll‘nnznet. attracting first one limb and then
other,

Iron Filings Microphone

THE ordinary microphone transmitter
used for telephoning utilizes the vibra-
tion produced by the voice on a diaphragm
to change the resistance of a small quan-
tity of carbon granules in a case behind
the diaphragm.

In the present transmitter the speaker
stands in front of the mouthpiece (C)
and his voice waves {mpinge upon the
diaphragm (D). The bend of a horseshoe
magnet (K) rests lightly upon a spring
(B) attached to the diaphragm. It is sus-
pended by strings attached to rubber
bands so as to be very sensitive to motion.

In front of the poles of the magnet is
a test tube (A) containing iron filings;
terminals from a circuit, including battery
and phones, enter the tube and are im-
bedded in the filings. When this micro-
phone is spoken to the slight vibrations
of the magnet change the density of the
lines of force passing through the iron
filings, thereby changing the resistance
of the filings, so that the telephones are
supposed to repeat the volce.
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The transmitter is really designed as
an experiment rather than as a practical

Curious variation on the microphonic trans-
mitter, using the variation in resistance of iron
filings due to changing of the magnetic field for
producing the speaking current.

telephone, and it may lead to very interest-
ing laboratory work.
Contributed by SCOTT WILLIAMSON.

Electric Whistle Timer
By GEORGE G. MCVICKER

N commercial establishments where it

is customary to blow a whistle at the
morning, noon and evening work hours,
the accompanying automatic electric timer
will be of good service. The device may
be constructed from parts found about
most shops and none of the mechanism is
so accurate but that any one knowing how
to use tools can make and assemble the
parts.

We Pay One Cent a Word

WE’ want good electrical articles
on various subjects, and here
i8 your chance to make some easy
money. We will pay one cent a
word upon gublication for all ac-
cepted articles. If you have per
formed any movel experiments, if
you see anything new electrical, if
you know of some mew electrical
stunt be sure to let us hear from
you. Articles with good photo-
graphs are particularly desirable.
Write legibly, in ink, and on one
side of the paper only. Be sure to
sign article and sketches.
EDITOR.

In the illustration the can (A) of about
five gallon size is set on a shelf and con-
nected to an outlet waste pipe at the
bottom. Another can of about three gallon
capacity somewhat smaller in diameter
than the former is provided with a flap
valve in its bottom and this can is at-
tached to the whistle cord. A peg six
inches long is set in the center of the
bottom of the large can so that when the
smaller can descends the flap valve will
be pushed up and opened.

A feed pipe through which water
trickles fast enough to fill the three gallon
can in six hours’ time is arranged to feed
to the smaller can, a valve at (F) being
provided to regulate the flow. The flow
may be more than suggested as the excess
will simply overflow Into the larger can
and pass to the waste pipe. On the panel
is fulecrumed the arm at (H) with one
end attached to the whistle cord and
on the other end a weight sufficiently
heavy to overbalance the welght of the
empty three gallon pail. The end of this
arm rests upon the latch (T) and is
held there until the action of the solenoid
coil (S) pulling on the soft iron core,
releases it.

The action then is as follows: An elec-
tric clrcuit being closed at the desired
time a current passes through the coil,
attracts the core and releases the arm.
The three gallon pail now being full of

water, descends, stretching  the spring
(R) and lifting the weight on the end of
the arm (H). This pulis the whistle cord
and allows the whistle to blow.

As the valve in the bottom of the three
gallon pail is opened by the peg in the
bottom of the other can, the water is
allowed to flow out. This will take some
time, the size of the valve determining
the time during which the whistle is to
be blown. As the water becomes nearly
discharged from the small can the weight
gradually lifts the empty can but not
sufficiently to allow the whistle valve to
close., But as the can moves up the action
of the spring (R) becomes greater and
when the center of this action is passed,
that is, when the spring can act in a
straight line, it pulls the arm and can up
quickly. This shuts the whistle off with-
out the dreaded lowering moaning sound
caused by a slow closing whistle valve.

So far what has been explained would
blow the whistle at each hour for which the
clock contacts were set, but while a whistle
is to be blown at seven In the morning
it Is not usually to be blown at seven in
the evening and while it will have to be
blown at six in the evening it will not
do to blow it at six in the morning. The
same applies to the noon and midnight
twelve o'clock periods.

To accomplish the selective blowing a
four-pronged brass splder is set at each
of the hours at which the whistle is to
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Electric whistle sounder; this keeps the whistle
blowing for a regulated time and shuts the
whistle off suddenly. It is operated by a clock and
can be blown at various intervals, not necessarily
twelve hours apart.

be blown. On the face of two opposite
prongs of the spider is attached a plate
of fiber. The spider is set so that it may
rotate on a pin at its center but all parts
of it are insulated from the metal parts
of the clock. On the end of ‘the hour
hand (the small hand) a brass spring is
attached to its end and in a position as
shown a fiber dog is attached to the
clock face so that when the spring on
the clock hand reaches it the spring wiil
be caught by the pin at the hour mark.
But as the hand passes on, the end of the
spring will pass over the pin, and as it
does so the dog will be thrown out and the
spider will turn one fourth revolution.

The action of the spring on the prong
gives this motion for turning and at the
same time makes a contact for the elec-
tric circuit providing there is not a fiber
plate on the prong it meets. Thus the
circuit is closed at each alternate time the
hour hand passes the hour mark. The
other end of the electric eircuit is attached
to the clock works and passes through a
set of dry cells sufficient to operate the
coil (8S).
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Handles for Electric Shock Coils

HILE trying to find something in

the way of handles for a medical

coil, I found that the cap off an old dry

battery carbon would fit over a piece of

seven-elghths Inch brass pipe or casing.

After soldering a couple of tubes and

caps together und giving them a polish

they muke a very good pair of handles.
Contributed by H. McCULLOUGH.,

BATTERY CAP OF
CARBON ROD

£ BRASS TUBING

=7

A battery cap from a round carbon makes a
very elegant terminal for a piece of brass tubing,
to constitute a handle for an electric shocking
machine.

Electric Door Lock

HE characteristic of this door lock

is that the electric contact requisite
for opening it is made by means of a
strip of copper crossing the sole of the
shoe.

The hasp (1) is attached to the door
jamb; the rest comprises essentially a
spring (3), an armature (2), and an
electromagnet (4). The wiring is clearly
shown in the illustration.

The shoe has sprung upon it a cross
plece of copper just forward of the heel,
When this is brought in contact with the
two terminals at (7), assuming that the
gwitch (6) Is closed, it completes the
circuit, the magnet is excited and draws
the bolt from the hasp.

It will be understood that all the lock-
fng mechanism is placed Inside the door so
as to be out of sight. The switch (6)
and battery (5) can be placed anywhere
desired. When the foot is taken off the
contact the spring forces the bolt into
the hasp again,

The contacts at (7) may be two Incon-
spicuous tacks; the push-button or switch
may be in full sight. Closing the circuit
there will have no effect, however, unless
the two tacks are brought into electric
communication with each other.

r— ¢z 3

Ingenious lock, operated by electricity and
made to open by a secret contact operated by a
plate on the sole of the shoe.

The opening of the door is made more
of a mystery if a conspicuous push-button
or switch meets the eye. Of course such
switch or push-button must be near the
two tacks, so that one person can put
the shoe upon the tacks and close the
switch or push-button from one position.

Contributed by H. MANUEL.

Electric Welder

THIS welding device is excellent for
light work such as welding wires, and
at the same time is an Interesting appli-
ance to work with,

An fron pipe one by fifteen inches is
insulated with mica and a coil of heavy

iron wire wrapped around it. This should
be mounted on a slate base. A carbon
block and a carbon pencil, with some kind
of a holder such as an old screwdriver,
will also be required.

The carbon block can be made out of
the carbons from old dry cells. The car-
bons should be cut so that the sides are
square. Eight of these may be bolted
together in the form of a square and tied.
This will give a very good block.

The carbon pencil can be made from
the carbon out of a flash-light cell. It
should be pointed on one end and clamped
to the handle on the other.

The object to be welded is to be placed
on the carbon block, then the pencil is

~—|N® rouched to the carbon block and quickly
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drawn away about a quarter inch. This
strikes an arc. Next push the carbon
pencil toward the object to be welded,
but do not touch the metal. The intense
heat set up by the arc will in a very short
time melt the object near it, and the
metal will run together.

Interesting Articles to Appear
in October Practical Electrics

Phenomena of Magneto-Striction
By Edward Shaw, A.M.A.LE.E.

Talking Transformers and
Dynamos

By Eugene J. Dwyer

Induction Motors
By Harold Jackson

Applications of Photo Electric Cells
By H. Vigneron

Testing Metals with X-Rays—II
By Dr. Franz Fuchs, Munich

Hnov
HANDLE
AND ROD
cLamMpP ?
coiL / CARBON hb
AROUND PENCIL \'
BIRE - CARBON

BLOCK

Simple welding apparatus which can be made
very readily and which will do for welding or
soldering, especially of small objects.

Very good work can be done with this
device after a little practice, Smoked or
colored glasses should be worn when using
the apparatus, as the extremely bright
light of the arc is injurious to the eyes.

Contributed by JACK PARRISH.

Testing Magnets

HIS instrument is very easily con-
structed. In making it the following
materials are required:

A pocket compass, two bar magnets, and
a board.

Take a board about three feet in length
by four inches in width and one-half inch
thick. At the end of the board, about
one inch from the edge, bore a hole so
that the compass will fit tightly therein,
The compass must at least penetrate the
board so that the glass disk will be a
little above the board and the needle of
the compass will be ahout on the level of
the surface of the hoard.

Now begin from the compass and mea-
sure one inch spaces to about thirty in
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number and mark the lines beginning
from the compuss needle one, two, three,
four, and so on.

When this has been done, place the
board on a table. The compass needle
will then come to rest pointing to the
magnetic north and south. Turn the
board so that the needle will be at right
angles to the longitudinul axis of the
board. The compuss needle must be right
over the north and south poles thereof,
and the north point of the needle must
point to O.

COMPASS 7

———
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A simple apparatus for testing the polarity of
a magnet and its intensity of magnetization. The
distance of a magnet pole from a compass tells
the story, when the deflection of the compass is
considered.

The instrument is now ready for use.
Take one of the magnet bars and place
it on the board, so that either one of
its poles points to the compass needle.
Now move the bar magnet toward the
compass needle until the needle shows de-
flection. This may be as much as ten de-
grees on the compass dial with a distance
of twenty-five inches for the pole of the
magnet under trial. Remove this magnet,
and place the other magnet at the same
distance. The magnetic needle may be de-
flected twenty degrees at the same dis-
tance of twenty-five inches. This shows
that the bar magnet tested last was
stronger than the first one, or ten degrees
stronger, taken arbitrarily.

An electromagnet can also be tested in
the same manner. This instrument can
be used to test any of two bar magnets
so as to determine which of them is the
stronger. .

Contributed by PASQUALE STROPPA.

Fuse Alarm

HE illustration shows a fuse alarm

which can be used to advantage on a
battery charging circuit or on any circuit
which might cause trouble if opened for
any length of time.

%llllilllw

SPRING

TO CHARGING CIRCUIT

A fuse alarm; when the fuse melts, the spring
pulls down the switch arm and closes an alarm
circuit to disclose the trouble.

The instant the current becomes too
great and the fuse is blown the spring
pulls the metal arm down to another
terminal post, which closes a battery cir-
cuit through an alarm bell.

This device can be used to great advan-
tage when there are quite a number of
different circuits with fuses in different
locations, by running the alarm circuits
through annunciator drops at some cen-
tral location so as to determine the exact
location of the blown fuse when the
alarm sounds.

Contributed by J. G. KYPER.
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N this department are published various tricks that ean be performed by means of the electrical current. Such tricks may be used for entertaining,
for windgw displays, or for any other purpose. This department will pay monthly a first prize of $3.00 for the best electrical trick, and the Editor
invites manuscripts from contributors.
To win the first prize, the trick must necessarily be new and original. All other Elec-Tricks published are paid for at regular space rates.

Human ﬁaitery

I I 3 PRIMARY LEADS
2
J
BRASS STRIP 5EC::g§RY
TERMINAL L
FIG. | FIG.3

BRASS CLIP
m /  UNBENT

POSITION OF CLIP ON FINGER
FIG. 2

Details of the armor of the human battery who
gives shocks to those who venture to shake hands
::I:h him, a human representative of the electric

es.

AFELLOW walks up to a friend and
grasps both his hands as he greets
him. The friend receives a shock and
begins investigating to find out what it
was that he came in contact with.

The secret revealed. The materlals
necessary for producing the shock are:
Four vest pocket flashlight batteries; a
small induction coil (about three inches

Electric Sign
By WimBur LEMON

THIS electric sign is made of a board
about 18 by 16 inches, two pleces of
window glass same size (not too thick),
a piece of tinfoll same size, and a word
made of bent wire.

The tinfoil is placed on the board after
cutting one end for a lug as shown in the

EDGE OF TINFOIL GLASS BOARQ

e

WIRE
WORD

TINFOIL*

A curious method of indicating “Yes” and “No”
spark coil discharge. The inscription of wire be-
tween two sheets of tin-foil produces the effect.

{llustration. Over the tinfoil are placed
the two pieces of glass, with the wire
word sandwiched between them. The con-
nections are made from the tinfoil and
the wire word.

Connect the terminals to the secondary
of an induction coil. The result is that
the word will have an illuminated appear-

long and 13 inches in diameter; this can
be made at home). Some flexible cord. A
round wooden pill box (about 3% by 114
inches inside). Some strips of brass.
The coil may be constructed on the lines
of the medical coil in the March edition
of PRracTicAL ELECTRICS, except that the
end pieces should be round instead of
square, so that it will fit tightly into the
wooden box; the top carries the vibrator;
the finished coil should appear as Fig. 3.

A small switch should be constructed
as shown in Fig. 1. Next make a very
light wooden box just large enough to
carry the batteries as shown in Fig. 4.

Next cut out two pieces of brass or tin
as shown in Fig. 2, and cover them with
mica or even a few thicknesses of paper;
the insulation should be one-sixteenth
inch larger all around than the brass
clips; these clips are to fit the second
finger of the left and right hand.

The coil is then put in the right-hand
pocket, the battery is carried in the hip
pocket and connected with the switch,
which is carried under the coat, and in
such a position that when the arm is
pushed against it it closes the circuit and
starts the vibrator on the coil; the sec-
ondary is connected to the metal tips on
the fingers, through the sleeves by in-
sulated wires; these should be concealed
as much as possible; the instruments are
connected as shown in Fig. 4.

All conductors should be well insulated
except the electrodes or clips which are
bare on the outside. It is important that

/@:
ELECTRODE ‘
CoIL

FI1G.4

A view of the complete armor and of the bat-
tery and appliances in place upon the figure. It
will be seen that all is concealed by the outer
garments,

the coil should be carried inside the box
as it protects the vibrator. Care should
be taken to insulate the insides of the
electrodes or the joke will be on oneself.
Contributed by OLLIS ALLEN.

Mysterious Answers

ance caused by the electric discharge.
The best results are obtained at night.

THE following experiment depends upon
the action of complementary colors.
Two electric lamps are required, one of
which must be light green and the other
red.

The idea is this: If a green opaque
screen is placed in front of the red light, it
will appear practically black, the lamp
being concealed from the observer, and if
an orange screen is placed in front of the
same lamp it will show hardly at all. If
the green lamp is replaced by a red one,
both screens will appear rather gray.
Some experimentation will be required to
get the proper effect.

We now come to the apparatus. A por-
tion of the lid of a cigar box is cut off
so that when closed it affords a screen for
a red and a green lamp which are to be
placed behind it. These lamps can be cov-
ered by regular dips sold for the purpose
or with transparent aniline colors which
may be dissolved in alcohol or in water.

The general arrangement is shown in
one of the illustrations. The lamps ap-
pear in dotted lines behind the screen
afforded by the cut-off top of the box and
part of a sign is seen below, which is sup-
posed to be illuminated by one of the
lamps.

A sign which will give both “no” and

By CLAUDE OWEN

“ves” comes next, and the sign is shown in
the other fllustration. The shaded portions
are orange paint, and the unshaded por-
tions are green paint. This is pasted to
the back of the box, which may be painted
black.

CONCEALED SWI/TCH ES BULBS

fe—S5IGN

A curious method of indicatig “Yes” and “No”
electrically on a screen so as to produce answers
to questions for exhibition purposes.

The operation is simple. When the red
light is turned on, the green, which is
represented by the unshaded portions, will
appear black, thus giving the word “yes.”
The green is turned on and the red off,
and both orange and green appear as a
sort of gray, and the word “no” will be
discernible.
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L atest Electrical Patents

Display Device

To display all sides of a piece of apparatus
mirrors are used. In this case a suction sweeper in
operation is placed on a glass plate and the un-
der side of it is reflected by the mirrors, thas
showing the action.

Patent 1,492,324, issued to Howard E. Hoover.

Dry Cell Indicator

To determine the condition of a dry cell an am-
meter or voltmeter is usually used. The simple
method shown in the illustration does away with
a measuring instrument. The current from the
cell p through istened paper saturated with

henolphthalein which color, the depth of
color depending upon the strength of the current
and therefore indicating the condition of the cell.

Patent 1,497,388, issued to Edward M. Sterling.

Display Apparatus

In the attractive display device shown in the
illustration oranges or other fruit are carried up
into the tree on a belt driven by an electric motor
and then roll down the spiral track to the base.

Patent 1,492,105, iasued to William F. Reynolds
and William A. Cathey.

Figure Toy

The toy dog shown is for children.
strap causes the dog’s tail to wag and his mouth
to open. Pressing the push button causes him to
bark, which is accomplished by means of an elec-
tric horn.

Patent 1,490,185, issued to Walter Ross.

Jerking the

Battery

Instead of using binding posts connected to dif-
ferent portions of a battery this method makes
use of a switch lever and contact points, Special
arrangement is provided for rigidly attaching the
contact points to the frail cardboard casing which
holds the cells.

Patent 1,492,297, issned to Harry T. Hipwell.

Electric Fan and Heater

REVOLVING
HEATING UNIT

Greater efficiency is claimed for this heater by
combining it with an electric fan. A heating unit
is carried by the fan blades, which blades also act

as a heat reflector. Another unit is mounted di-
rectly behind the blades. The air is heated as it
passes over the units.

Patent 1,479,494, issued to Michael Beock.

7
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A water-renovated reserve cell comprising a
container holding a material capable of rapidly
absorbing the water is shown in the illustration.
A cup adapted to serve as a measure of the liquid
also acts as a bottom closure for the cell.

Patent 1,501,091, issued to R. C. Benner and
H. H. Thompson.

Alternating Current Potentiometer

When manufacturing a number of coils in quan-
tity production a quick and accurate test of the
number of turns is desired. With this method the
coils under test are quickly compared with a stand-
ard by a bridge method and an alternating cur-
rent indicating instrument gives the result.

Patent 1,487,615, issued to Byron W. St. Clair.
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By mixing the ingredients of a dry cell with
alcohol instead of water and then forming the
pasted solution in the cell, on evaporation of the
alcohol the ingredients are thoroughly mixed and
the mould is porous and easily absorbs water.
The water may be added at any time after manu-
facture of the cell through the hollow carbon
electrode.

Patent 1,484,780 issued to G. W. Heise and
C. W, Brokate.

Diaphragm
7%4_

i

A

Special construction of this diaphragm not only
stiffens it but stretches it radially when clamped
in place., It is made of thin sheets of absorbent
material saturated with bakelite varnishes and
baked. Especially ded for teleph re-
ceivers and the like.

Patent 1,484,821, issued to Harry L. Duncan.

Circuit Breaker

S 0

"MERCURY [‘

Most circuit breakers are of the electromagnet

. This one is different as the current passes

through a column of mercury in a glass tube.

An overload produces mercury vapor which collects

in the narrow portion of the tube and forms bub-
bles, which opens the circuit.

1,488,939,

Patent

issued to
Re Qua.

Frederick L.

In this sign the characters have V-shaped sides
and the sides are illuminated alternately by twe
electric lamps. The lamps are flashed first on
one side and then on the other by a mechanical
switch whereby an apparent oscillating motion
is given to the characters of the sign.

Patent 1,501,102, issued to L. Duncan and
C. P. Upton.
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t can be un
artm rese layman the dangers of the electrical current in a manner tha
?rilfl il?:‘lnolftr;l::lavgepwo e%te il.utvoe pgivenm;n:ttllxll; prlu.lnof ;8.00 for the best idea on ‘“‘short-circuits.

by everyone, and that

derstood by
Look at the illustrations and send us your own

iroul rstood pOBS| robal ch an idea will havea
i If it shows something that occurs as a regular thing, su

e t.”win: tll:.un!ge It i:h::tt:‘eelg:: ‘tl:tx::ke nnd;ll:l:;‘&o lln:)tl:ii. or to write the verses. We will attend to that. Now let’s see what you can do!

good chance to win prize. o

Here rests in peace
Poor Jonathan McCrane,
His streaming spray
Crossed a lighting main.
—GEORGE G. MCVICKER.
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Deep in this ground
Lies Patrick Le Donne,
He stood in the wet
And used the 'phone.
—JamEs P. RicH.
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In this new grave
Lies Mary Lomb.
On a register she stood
With an electric comb.
—JOHN WATERS.

| Lady Put Socket
: In Her Mouth—
Revived Later |

By THa Arenriated ['rres, |
New Orleans, May 29.—Mra» Mag- |

gfe Menendez, 30. dixconnect®d her

electric curling iron last night aad

preparitory to take the cord from

& dronlight, placed the socket in her

mouth, She was revived by phyai-

clans who arrived aboard an ambu-

| lance. Her condition {s not serious.

u | e f—

g iMan Sustains Severe Shock

When He Steps on Broken
Wire in His Yand |

1 ————

| John Harris of 344 West street sus. )
tained slight injuries yesterday after-

| noon shortly before i o'clock when he

| stepped on a I300.volt electric wire
which had broken and fallen to the H
ground in frout of his home..

He was thrown to the ground by the
|force of the shock, but it is believed
| he sustained no internal injuries.

The broken wire set fire to the grass
’in front of the Harris home and it was
[ while attempting to put out the blaze
[|that Mr. Harris stepped on the wire
|, Dr. F. H. Everett. who was called 10 i
|attend Mr. Harris said last night the |
1only injuries sustained by his patient |
were two small burns on .ne arm. The |
|effect of the shock will confine tho |
tman to his home for a few days in the {
!op!nlon of the physician.

The graes fire was put ol with
[brooms and water by members of the
fire department, and the brolen.wire
was repaired last night by workmen I

h “,
|of the Rutland Railway, Light & l
. | Power company.
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Beneath this sod
Lies Joseph McStein.
His tobacco can
Touched the feeder line.
—PHILLIPPE A. JUDD.

This grave is made
For Nathan Fritch.
Whose careless drill
Struck a motor’s switch.
—WALTER WINTER.
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NIS department is ducted for the b

e

n fit of everyone interested in electricity in all its phases. We are glad to answer questions for the benefit of all,
but nevcessarily 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 anly one side of the paper; all matter should be typewritten, or else written in ink. No attention can be paid to penciled letters.

Skmhu. dingrams, etc., must always be on separate sheets.

is department does not answer questions by mail free of charge. The editor will, however, be glad t0 answer special questions at the rate of

5 uau for each., On questions ent.nlmz research work, intricate calculations, patent research work, etc., a special charge will be made.

will be informed as to such charg

Kindly obKge us by mking your letter as short as possible.

Correspondents

Simple Battery Charger

(460)—Dr. R. H. Kirk, Pittsburgh, Pa.,
writes:

Q.1—I have been informed that it is
possible to construct a rectifier for charg-
ing storage batteries from the 110-volt
A. C. line by using a telephone bell-ringer
and a few lamps for resistances. I am in-
closing a diagram and would like to know
if it is feasible.

A.1—We are reproducing the diagram
for the benefit of other readers, as the
scheme is feasible and makes a very sim-
ple battery charger. The ringer magnets
are connected in series with a 25-watt
lamp. The ringer is of the polarized type
and vibrates in synchronism with the fre-
quency of the alternating current. A
carbon contact is placed on the vibrator
and this makes contact with another car-
bon contact mounted on an adjusting

1o V. AC. {

TELEPHONE RINGER

Reproduction of a storage battery charger due
to one of our readers. A very ingenious and effec-
tual connection.

screw. It may be advisable to place a
one-microfarad condenser (C) across the
contacts to prevent excessive sparking.
The battery is charged in series with a
lamp bank resistance which may consist
of three 100-watt lamps or the equivalent.
A direct current ammeter (A) should be
used to determine the charging rate of
the battery and also for use as a polarity
indicator to show that the battery is be-
ing charged and not discharged.

Q. 2.—Does this rectifier rectify one side
of the cycle or both sides?

A.2.—This rectifier only rectifies one
half of the cycle. In order to rectify both
sides extra contacts would have to be car-
ried by the vibrator, and on account of the
extra weight it probably would be difficult
to make the rectifier work properly.

Choke Coil

(461)—R. F. Merril, Toronto, Canada,
asks:

Q.1.—Kindly tell me the formula used
In calculating the resistance of a choke
coil when used as a rheostat.

A.1—The D. C. resistance of a choke
coll is merely the resistance of the wire
used in its winding. This, of course, is
easily obtained by calculating or measur-
ing the length of the wire and its diam-
eter and looking up the resistance in wire

tables in electrical handbooks. But a
choke coil is usually used for impeding
the flow of alternating current and the
resistance it offers to alternating current
is much greater than the resistance it
offers to direct current. This is due to
the inductance in the winding increased
in effect by the iron core. Although the
inductance can be calculated it is much
simpler to measure it, as the inductance
depends upon the size and shape of the
coil, the amount of iron in the core, if
iron is used, and the shape of the core,
and the frequency of the current. There
is no general formulae that will apply to
all coils. After the inductance is found,
the impedance must be calculated, but
this varies, which is the result of induc-
tance and resistance acting together with
the frequency; that is, the impedance of
the coil is much higher at a frequency of
1,000 cycles than it is at 100 cycles. The
simplest way to measure the impedance
of a choke coil is to connect it to the
alternating current line on which the coil
is to be operated and measure the current
and voltage and calculate the apparent
resistance in ohms by Ohm’s law. The
result will be the impedance, approxi-
mately.

Condenser Queries

(462)—Arthur Avery, Bow Island, Al-
berta, asks:

Q.1.—Would you advise using a varia-
ble condenser in a medical coil to take the
place of the variable primary coil?

A.1—We know of no way in which a
variable condenser could be used in a
medical coil.

Q.2—Could a variable resistance be
used in connection with a fixed condenser
to make a variable condenser?

A.2—No. A resistance has no effect on
the electrostatic capacity of a condenser.

Q.3.—Can condensers be repaired, and
how?

A.3—A condenser consists of two con-
ducting plates generally of metal, insu-
lated from each other and placed close
together, parallel and not touching. There
are many types of condensers. Some con-
sist of metal plates placed close together
and insulated by the air space between
them. Should the plates touch each other
the condenser will not work and it can be
repaired by separating the plates. Other
condensers consist of sheets of tinfoil in-
sulated and separated from each other by
sheets of paraffin paper. Occasionally a
high voltage across the condenser sheets
will puncture the paper and the tinfoil
sheets will touch each other. This can be
repaired by taking the condenser apart
and patching the hole in the paper insula-
tion. A one-microfarad condenser, as
often constructed, has two strips of tin-
foil about 15 feet long and 4 inches wide
separated by strips of paraffin paper, the
whole being wound up in a tight roll.
Sometimes glass or other non-conductor
separates the metal plates or foil. The
intervening non-conductor is called the
dielectric. The constants of the coil vary
with different dielectrics.

Frequency Doubler

(463)—Lewis Alexander, San Marcos,
Texas, writes:

Q.1.—In the November, 1923, issue
there was an article explaining how to
triple the frequency of an alternating cur-
rent. The article stated that similar
methods were used for doubling the fre-
quency. Please show how this is accom-
plished.

A.1—Two transformers, each having
three windings, are used, as shown in the
illustration. The alternator (A) sends
current through the two primaries, which
are wound oppositely relative to each
other. A direct current source (B) sends
current through the two auxiliary coils,
which also are wound oppositely relative
to each other. The secondaries are wound
in the same direction and connected to
the variable condenser. By choosing the
right values the iron cores will be oper-
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Induction apparatus for doubli the fr y

of the potential received from an nlternltmz
circuit. The solution of a very interesting A. C.
problem.

ated on the upper bend of their magnetiz-
ing curves and a powerful second har-
monic will be set up in the secondary
winding. By tuning the secondary circuit
by means of the variable condenser to
the frequency of the second harmonic, the
efliciency in improved and powerful cur-
rents of double frequency will flow in the
secondary circuit. It will be noted that
an iron core choke coil is included in the
direct current circuit to prevent alter-
nating currents from flowing in this
circuit.

Charging the Body

(464)—K. A, Fernando, New York City,
asks:

Q. 1.—Will you please tell me how to
charge one’s body with electricity so that
shocks can be given to others and oil
torches can be lighted when brought in
contact with the body?

A.1.~—This is easily accomplished by
using a frictional static machine. Otto
von Guericke in the seventeenth century
produced static electricity by rubbing a
globe of sulphur with the hand. This was
no doubt the first real static machine.
The ball of sulphur was belted to a
large wheel whereby it could be spun
rapidly. The person whose body was to
be charged stood on a stool on glass in-
sulators and held his hands on the spin-
ning globe of sulphur. In this way his

~
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body was charged to a very high potential
and sparks could be drawn from it by a
person standing on the ground or floor.
Static machines are now constructed that
are much more efficient and compact than
the one used by Guericke. The only pre-
caution to take while trying this experi-
ment is to be sure that the person being
charged is standing on good insulators,
such as plate glass thoroughly dry, or a
glass-legged stool. The experiment can
be performed with greatest success in dry
weather.

High Voltage Rectifier

(465)—Olenius Olsen, Winfield,
asks:

Q. 1.—What solution is used in rectifier
jars, and how can I use 110 volts A, C. on
the plate circuit of my receiving set?

A, 1.—The solution used in rectifier jars
is generally sodium phosphate. This can
be obtained from any drug store as a dry
salt. A 10 per cent solution should be
made by mixing with hot water and the
solution allowed to cool before using.
The rectifier is made of 1 inch X 6 inches
test tubes, of which eight are required,
connected as shown in the diagram.
Strips of lead and aluminum are used for
electrodes. In the illustration the circles
represent the lead strips and the dashes
the aluminum. A lamp is used in series
with the line so that an accidental short
will not blow the fuses. A four-micro-
farad paper condenser is used to filter
the resulting pulsations and make the
D. C. voltage constant. As one side of the

111,

1HOoV. AC.
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25 WATT LAMP
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4 MFD.CONDENSER
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Very clear diagram of the layout of a high volt-
age rectifier. A 25-watt lamp in series and a
condenser in parallel insure quiet working and
prevent heating.

SN
100V, O.C.

line is grounded, as indicated at (G),
care should be taken not to ground the
filaments of the tubes in the set.

Staccatone Queries

(466)—Edmond Cormier, New Bedford,
Mass., inquires:

Q. 1.—I have built the staccatone as de-
scribed in the March, 1924, issue, but have
to add the honeycomb coils to complete
it. Can I wind these by hand, and if so,
will they have to be wound honeycomb
fashion?

A.1—It is not necessary to wind the
coils honeycomb fashion. They may be
wound haphazardly on suitable wooden
forms by hand. It is advisable to wind
them in six sections so that the proper
taps can be taken off for tuning the in-
strument.

Q. 2.—Please give me a diagram of a
staccatone on which chords can be played.

A. 2,—A staccatone on which chords can
be played is quite complicated, as the dia-
gram shows. However, if a little patience
is taken in building the set, a very amus-
ing musical instrument will be the result.
As the diagram shows, one tube s re-
quired for each note. Each tube also
requires one set of coils and one con-
denser. Of course the sizes of the coils
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vary. The tube that gives the lowest note
would require six honeycomb coils, while
the tube that gives the highest note would
only require one. The condensers should
be variable so that the instrument can be
tuned. Mica insulated compression type
condensers are recommended. It will be
noted that the keys are in the filament
circuits of the tubes. With this arrange-
ment only the tubes that are in use will
be lit. As many tubes as desired may be
employed, depending upon the range of
the instrument. 'The diagram shows 18
tubes.

Copper Wire Table

(4687)—Santiago Wright, Acambaro,
Gto., Mexico, asks:

Q. 1.—What is the equivalent of 25
mills diameter in the American copper

- wire gauge (B. and S.) and what is the

mill?

A. 1.—Number 22 B and S gauge wire
is 25.35 mills in diameter. This is near-
est to the size you wanted. A mill is
1/1000 of an inch. If a wire is 25 mills
in diameter it is 25/1000 or 1/40 of an
inch in diameter. The area in circular
mills is the diameter in mills squared.
Thus the 25 mill wire would have an area
of 25 % 25 or 625 circular mills. It is
well to remember that No. 10 wire has a
diameter of 101.9 mills and is therefore
approximately 1/10 of an inch in diameter.
A wire three sizes larger has twice the
cross-sectional area and carries double
the current; a wire three sizes smaller
has the cross-sectional area and carries
half the current.

Q. 2—I want to get rid of batteries in
my radio set, so I am using a little direct
current dynamo, but I cannot overcome
the commutator noise. How can I prevent
it?

A. 2—If you are using the dynamo to
light the filaments of the tubes it will be
necessary to connect choke coils in the two
leads. These coils should be as large as
possible and not have enough resistance
to materially reduce the voltage. Each coil
should contain an open iron core, such as
a bundle of iron wires either straight or if
curved it should have an air gap. If the
dynamo is used to furnish plate current,
paper condensers of about.four microfa-
rads capacity should be connected across
the dynamo terminals. These condensers
will filter out the commutator ripple.
Choke coils having many turns of fine
wire will also help.

Transformer Losses

(468)—Car! Fischer, Chico,
asks:

Q. 1.—Please explain what causes heat

Calif.,

in the transformation of electricity as in-

a transformer. Define more fully than just
resistance.

A.1.—There are several causes of heat
in a transformer. Heat is generated in
the windings due to resistance. It is gen-
erated in the iron core due to eddy cur-
rents set up in the core laminations. These
currents meeting resistance in the iron
generate heat. The thinner the iron lam-
inations the less heat generated. Heat is
also caused by hysteresis in the iron core.
The rapidly changing magnetic flux in the
iron core reverses the positions of the
molecules, which offer resistance and pro-
duce heat. Resistance in electrical ap-
paratus is analagous to friction in me-
chanical apparatus.

Q.2.—How can the horsepower of a 12-
volt horn motor be calculated?

A.2.~—This can be roughly calculated by
taking the potential at 12 volts, multi-
plying by the amperes to get the watts.
If the current was one ampere the watts
would be 12, There are 746 watts to a
horsepower ; therefore one watt should be
00134 H.P. and 12 watts would be .01608

H.P. This is the input to the motor. If
the losses in the motor are 10 per cent
we would have to deduct 10 per cent to
obtain the actual horsepower of the motor,

Battery Charger

(469)—L. O. Pettyjaha, Heagland, Ind,,
inquires:

Q. 1.—I made the two-bulb tungar recti-
fier as described in the November, 1923,
issue, page 28, and it worked satisfactorily
for a while. Recently I connected the
battery in the reverse position and the
ammeter registered 20 amperes. Now one
bulb lights brighter than the other and
the output of the rectifier is very low.
Are the bulbs worn out?

A.1—We would suggest that you try
charging the battery first with one bulb
and then with the other, and try each in
both sockets. You will probably find’ that
the bulb that now lights dimly is worn
out and is not working. If one of the
bulbs is good the battery can be charged
with it on one half of the alternating
current cycle and the ammeter should in-
dicate a charging current. Sometimes
new bulbs lose their electronic emission
after being in use a few hours, and prob-
ably the heavy current of 20 amperes that
passed through the bulbs when you re-
versed the battery connections impaired
the action of the gas in the bulbs.

Q.2.—Can I use this same transformer
for a one-bulb rectifier?

A.2—You can reconstruct the trans-
former so as to adapt it for a one-bulb
charger by following the directions given
in the March, 1922, issue.

A, C. from Storage Battery

"1e vouts
BATTERY

HO VOLTS LAMP

This diagram from one of our contributors
gives an interesting suggestion for getting alter-
nating current from a storage battery by using
two induction coils.

(470)—W. L. Holbert, Memphis, Tenn.,
inquires:

Q. 1.—Is it possible to obtain alternat-
ing current from a storage battery by first
stepping up the voltage from the battery
with a Ford coil and then stepping it
down again as shown in the fllustration?
In this diagram, the second coil B acts as
a transformer only, and its vibrator is
serewed down tightly.

A. 1.—There is no reason why this can-
not be done, but the efficiency will be
very low. You might try the experiment
and test the output with a lamp or other
device that may be operated from alter-
nating current.

Ball Lightning

ETURNING to Brixham, Devon, on
November 10th, the skipper of the
fishing smack Flowerlet reported that
while trawling about thirty miles south
of Devon the vessel was struck by two
balls of fire which tore away the upper
planks in the bow from their bolts and
knocked a piece off the rail. The smack
appeared to be lifted out of the water
and the crew experienced what felt like
a severe electric shock. The first flash
passed between the masts, and the second
made a hole in the jib. The mastlight
was extinguished.—London, Eng., Daily
Mail.
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“BUILD YOUR OWN’* WITH **RASCO’’ PARTS!

Buy from the Oldest and Original Exclusive Radio Parts Houseinthe United States
We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS

Order direc P » Money refunded if
from this p:\ge. NEW AND EXCLUSIVE “RASCO GOODS goodsydo not satisfy
ZINCITE DETECTOR

Acting S Switch
Here Is a detector which has been especlally developed by us for Ctlng nap tc
LICENSED TRADEMARK

661

the new Crystodyne circuits, This detector while using the natural | At last 2 REAL radlo switch constructed for radio pur-
mineral zincite can be used with any other crystal as well, Several | Doses, not just a battery switch that may be adapted for
unique features are embodled in this detector. To begin with fi | radio The RASCO switch is the only switch with a
is the only detector that has a sliding crystal cup with perfect
contact arrangement and which cup not only slides but rotates with
an eccentric motion. (Noto slot A). By means of the small knob the
cup slides casily so that any point of the crystal can be brought in-
to contact. A new crystal cun be inserted immediately by unscrewing
the small knob. The contact plate which at the same time form
the catwhisker is made of spring steel. The combination of steel-
Zincite is the only one that was found practical for the Crystodyne
escillating erystal. Note the micrometric adjustment that can be
made by means of the large knob bearing against the steel spring.
This ralses and lowers the steel point to the finest pussible degree.
The base is of bakelite, all parts nickel plated and polished.
§A900-Crystodyne Zincite Detector ... 8175
$6900-Natural Zincite Mounted Crystal’ especlally “tested for Crys-
.60

POSITIVE DOURBLLE spring action. No more guess work
if the circuit 13 open or closed. A push of the finger and
the current is on. A slight pull
and The Handle Snaps Back of
its own accord. An Intemnal
coil spring pushes the handle
back when a little pull is ap-
plied. This switch is intended
as a hattery switeh to discon-
nect vour ““A’’ batteries.

Only one hole to drill. No tools
required to mount except your
finger and thumb. Also this
switch takes up a minimum of
room, much less than other
switches, the base of the
switeh measuring only 1% x%”
All metal parts nickel plated.
A switch you will be proud to
possess. No. $4850-RASCO
Snap Switeh, Each........25¢

“RASCO” “Jiffy” Jacks and "Jlffy” Plugs

Again, Rasco leads with a
small but important radio nov-
elty. JIFFY JACKS are the
eimnlest, and most eflicient
Cord Tip Jacks ever desizned.
Stamped from a single plece

tedyne work, fits any eryvstal cup
(Note: Natural zincite is the ONLY mineral which in connection
with a fine steel point will produce sustained oscillations in the
Crystodyne circuits. Natural zincite is one of the most expensive
minerals and the supply has been practically exhausted. It sells now
from $25.00 to $30.00 per Ib. in the open market. Artificial zincite.
a much inferior article, will not produce oscillations at all.}

Tool 35¢

serew. 7. Socket wrench for
jacks. 8. Socket wrench for
4/36 nuts. 9. Socket wrench for
6/52 nuts, 10. Socket wrench
for 8/32 nuts. II.

16 in 1 Radio

countersk  "RASCO” 16in | Radio Tool
al
.36 AED 6- 32 NUT WREKCH
ekl NP 32MUT

WRENER it swamEa

JACK.
CESTER FUNCH WRENCH
Here it is! The radlo tool that will bring hap-
piness to all radio experimenters and construc-
tors. Here is a tool that does 16 different
things and does them well. A tool that does
practieally everything required in building your
radio set. The tool Is built of hardened steel,
exactly as per fllustration, highly finished.
Here are some of the uses: I, Screwdriver. 2.
Center punch. 3. Countersink. 4. Bus bar wire
bender. 5. Bus bar and wire bender for 8/33
screw. 6. Bus bar and wire bender for 6/33

#2 13-32 GUT
WRENCH

Wrench for
knurled nuts. 12. Screw gauge
for 4/38 screw, 13. Screw
gauge for 6/32 serew, 13,
Screw gauge for 8/32 screw,
15. Screw gauge for 10/32
screw. 16, KEnife for wire
gkinning,

Theso are enly the Important
uses of the tocl, but many
other uses will readlly suggest
themselves to every radio ex-
porimenter.  You will wonder
how you have gotten along be-
fore without the 16 in | radio
tool. Get one of these happi-
ness tools. You will never
again be swithout it. Size
4% x 1% iIn.

No. $-4800 RASCO 16 in 1
Radio Tool, each......50.35

of metal they grip any style
cord tip from any make phone
or loud speaker. The JIFFY
JACKS take but a minimum
of room. All you need do is to
drill two small holes in your panel and mount
the JIFFY JACK with screw and nut furnish-
ed. No soldering necessary as thoe wire goos
right on the screw. X-ray view shows how
two of the jacks are used in conjunction with
our Jitfy cord plug. The jacks go on in back
of panel, only screws show in front, JIFFY
JACKS take practically no room when mount-
ed and are made of best spring brass that
will not wear out. llundreds of other uses for
our JIFFY JACKS. We wlll pay $1.00 for
every new use for JIFFY JACKS that is ac.
cepted by us.

JIFFY PLUGS are made of semi-hard rub-
ber into which the tips of your phones or
loud speaker are pushed. The cheapest and
simplest plug ever designed. Its small size
and necatness made it famous aver-night. Size
1 in. long, % in. wide and 3 in. thick. No

5C

tools required. Just wet the metal cord tips
and push through openings. Plug can be
used with any standard cord tip jack, but
best with RASCO JIFFY JACK.
§-4875-Two Jiffy Jacks with nuts and screws
and (ne Jiffy Cord Plug .$0.20
8- 48.0 One Jlﬁy Jack complew with nat and

8- 487] Jlﬁy “Jacks without nut.s or screwss.
§- 4880 Rasco "Jifty Plug, each!
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COMPLETE SET SALE AT REDUCED PRICES

Exactly as shown with

Reinartz Receiver

Wanted

Dealers and Jobbers

Autoplex Cireuit Will bring broad-
cast on loud speak-
er on single tube.
Complete as ple-
tured here, All
parts, including
mahogany cabinet,
panel, instruments,
binding posts, ete.
Can be put togeth-
er in a few hours
time.

This Company Is always In
the market for new Ideas. Any
small specialties In demand by
the radio fan will be highly
welcomed by us. Some of the
articles shown on thls page
originated with our custemers,
whom we paid well for the
ideas, Send your sketch or
model addressed to Research
Department. ¢/o this Com-
pany.

Write or wire for territory that s still
open on the specialties deseribed on
this page, These articles are widely
advertised and you will have a demand
for them almost immediately.

We shall be glad to send samples to
responsible and rated conecerns. Ad-
dress all wholesale inquiries to

RADIO SPECIALTY COMPANY,
Wholesale Department.
25A West Broadway, New York City

mahogany cab i net,
panel, all necessary
instruments, binding
posts and pattern for
assembling. This set
can bo put together
by anyone in a few
hours.

59988 Relnartz Re-
celver $13.

—

Q) —©

.$15.00
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Molded Variometer FONEKUSHIONS Straight Line Condenser

Highly substantial instru-|Made of sponge rubber.|Simplest and most prac-
- ment. Silk windings. 3§”|Make wearing your receiv-|tical type of condenser,
The big ~ “Rasco’’|shaft. I'lange B whenjers a pleasure. Dositive- ‘R

catalogue. Contains aillplaced into AB direction|ly exclude all noises and
Armstrong clrcuits.|makes Instrument vparellmake reception a pleas-|c

[

3147
{

Radio Fregquency Trans-j Spaghetti Soldering Iron

foTmers varnished flexible cam-fSmallest  and handlest

of sondenser, et Radio, Frenuency[ure tbing, §19 takes No Imade.” Fits any . fron

ransformer eveloD 50 1 u

201 .55 plae capac| e Destend b5, L 20 ¥ir: 3 4 i ot i, T

acault, ssoclate or » 3

Every up-to-date mounting. 180 to 650Jure. Sponge rubber will S4230 0005 ‘mtd. 23 l‘uplo NEWS.  Air core|28 wire. long. Complete but with-
uum tube  hook-up. n'lelterls ; \Ione)l baclt: H laxrt f&r years. Lirht as gl;illco ca'%iocgt) aifd DL tsme. 200-600 meters. $319-320-321 Der ft. $.06{°Ut plug or wire.
Graatent e O e, oo elaim for. L. . |83550, B ¥ 2800 Transformer, size|$344 Flexible soft rubber|S2200 Soldering

-|that laim for It. $3 550 Fonekushlons. set|plate capacity $1.75 S_ A ansformer, {

:,oril:ﬂ.v :orsetealfmon i 152‘350W°Vca:lome!er $3.00|of two $.50[All types no dlals $1.50|173"x2%"” .. ..$1.50 [tubing; 10 feet for..$.20firon ...............S1.4

NEW THINGS FROM CATALOG No. 11 AT CUT PRICES

Dial Marker vacuum Tubes

Three-Gang Socket Cockaday Coil
The big little thing you|

|Only best maké tubes ear hell u-|Guaranteed b est make.
g:;te dEflelnawt?gl.émizn ttotfel in stock. Any tube ?J:TLZ"wv’blk'lu’w'ﬂse. Tlhm Wln(lﬂngsﬁ! \% 18
panel and mount renlaced it defective, Magnot wire. as brass

pro- ition knob, easlest|waves. Secondary has one|sponge rubber made. Size
3 brackets for mounting, compaos: b

marker shore the dial [Ink flament Ushts. {35 1iciet hinding posts.{mounting.  Guarahteed - or|jong i

Nickel plated and polished, SZO;A 5v., .25 amp. S% 58

Size 5%"” gﬂ;(telli.tm'b Two genuine[214”x3”, %" thieck.

long, 17 wide. akelite tubes.
S2788 Dial Marker, .08 amp, 2.50]LenEth TH". money  back. ST362 ' Neutvaiizing con- $6909 *Neutro-transform: 5589 Sponge-rubber
each .05.812 1% V.- 25 amp. 2,50 $5995 3 gang socket$1,50'$2750 Cockaday eoll $1.50denser $.40 e 2 TR e oS cushions,

RaD(O SPECIALTY CO., 985 Park Place, New York Clty

Factories: Brooklyn, N. Y. Elkridge, Md.

Neutralizing Condenser | Neutro-Transformer Sponge-Rubber Cushiens

Latest pattern. _Genuine|Can be used for all tuned
hakclltepbase. Fahnstack | radio frequency cireults.|Get rld of tube 5"01”5
connectors, hard rubber|Made for usual broadcast|due to sibration. oftest




Enter the Profession of

Through This New Kind of
Home Training System

The great field of Electricity has never before needed so

yg'r Trained Men—men who are skilled in every depart-
ment of this fascinating profession. The electrical industry
is ready and glad to Pag big salaries to the men who really
knowl Commercial Electrical Engineers, Master Electri-
clans, Electrical Engineers, Automotive Electrical Experts,
are needed everywhere, and they command handsome in-
comes. We wllmt. you for one of these splendld places
quickly and thoroughly, right in your home, while you
hold your present job.

Unlike All Other Schools

No other school furnishes its studenta with the elaborate

Home Laboratory Units—actual working sise lmn.rumem.sl

chemicals and electrical equipment, This gives rou actual
ce, along with the theory, making you a skill

ready to take a big job. In addition, our official

casting ion WIAO broad educational lectures on
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Satisfaction Guaranteed
Backed by This Great School
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Dept. P.E.—H.924, 415 Marshall St., Miiwaukee, Wis

Please send me your Free Cam(:} and detalls of your
new home training system in Electricity,

Extension Division

GEHEDL of ENGINEER

ilwaukee “

Practical Electrics for September, 1924

An Electrocution That Failed

By ROBERT ROLLINS
(Continued from page 620)

the crisis was at hand. Dick sugge.?ted
that we get a piece of the butcher’s liver
to keep her quiet and make her last

moment a happy one. That's Dick. It
was too late then. Delays were danger-
ous. We might weaken any moment. A

momentous question that men had asked
ever since Noah's two cats ate the two
currants on board, was to be solved.
Would the house current be sufficient to
close the door of life on all nine lives?
We were to answer that.

Who Is to Throw the Switch?

Naturally, the next thing was an argu-
ment—we were faced with a problem.
Who was going to throw the switch?

Dick said: “You do it.”

Of course I would have done it, but Dick
was nearer (by all of four inches) to the
switch than I. So I said: “Do it your-
self.”

“Watcher fraidov?”

“Nothing. Why don't you do it?”

“Well, I would, but——"

The Switch Is Thrown
You know how it is. Goodness knows

how long it would have lasted, but Fanny
was weary of the proceedings, and was

going to jump from the table. Quick! I
slammed the switch——
Volts, ohms, henries, amperes, and

phases came tumbling through the switch
and jumped into Fanny with bared fangs.
She did a hand-spring, a triple-flip and

about two dozen original twists—she al- |

ways was a clever cat—while her melodi-
ous voice oscillated between mezzo-soprano
and a frequency so high that Dick swears
it turned into blue light. Every hair spit
fire at every other hair. Her four legs
and tail (one of the latter, of course,
Fanny’s unusualness was not physical)
formed knots and patterns that would
have delighted an old ladies’ knitting
society to see. I think she even disap-
peared into the Fourth Dimension once for
a tenth of a second. Then the wires be-
came loose; and Fanny, charged like a
Leyden jar with crackling sparks, hit the
ceiling, and flew through the open door,
leaving behind her a string of white-hot
curses and an odor of brimstone that took
a stiff breeze a half-hour to blow away.

Silence Ensued

I looked at Dick, and Dick looked at me.
Silence.

A New Fanny

Fanny came back two days later—but
such a Fanny! She is not the weak,
suffering cat that left us. Her fur is no
longer worn and shabby, nor is her step
shaky and nervous. Instead of the quiv-
ering meekness of her mew, her voice now
has a vibrant ring of power and energy.
Her step is light and springy. Her eyes
sparkle with renewed vitality. Her coat
is sleek and glossy. Once more “Toms"”
render light operatic selections on the
back fence for her ears at night. The
Flapper has met and vanquished the Black
Oxen! Packed with one hundred and ten
of the company’s best volts, Fanny s
young again! recharged as it were!

But deep behind her curving lashes
there burns a green, malicious, glittering
flame—and neither Dick nor I can look
her ih the eyes.

Solar Thermo Electric Battery
By T. O’CoNoER SLOANE
(Continued from page 617)

Centigrade ; the buried ends would change
but little. The mirror is pivoted and its

'YOU CAN LEARN
NEWSPAPER
WORK

Experienced i".ditor Will Teach You
How to Become a Reporter

' FASCINATING WORK-GOOD PAY

Only a Few Months’ Work Required To
Qualify You for a Better Position

Regular reporters earn from $40 to $125
a week. Good deskmen on a daily paper
are paid from $60 to $100 a week. A
“Star” Reporter can command his own sal-
ary. Hundreds of ambitious men and women
enhance their income materially by corre-
sponding for newspapers or writing for
magazines in their spare time.

We Will Teach You at Home

We can develop your talent for writing
and lead you into this well paying profes-
sion. Our Practical Course in Journalism
was personally prepared by Henry J. Brock-

| meyer, for 13 years on the editorial staff of
the New York Evening Post. Mr. Brock-
meyer has trained hundreds of men and
| women, many of whom have, under his
| guidance, developed into front rank reporters.
Mr. Brockmeyer’s course will teach you
what it would take years of actual news-
paper work to learn. It consists of six com-
prehensive lessons just brimful of everything
a reporter must learn. The following are
only a few of the subjects covered.
Starting in Journalism. What is a News-
paper? What is News? Start and Finish
of a News Story. Technical Terms. The
Type Point System. Styles of Type, Proof
Reading. Capitalization and Punctuation.
A Late Fire Bulletin. Court Stories. Libel
Laws, Copyright. Hints to Reporters. Per-
sonal Conduct. Re-Writing and Condensing
Stories. Paragraphs and Short Items. Good
and Bad Styles. Broadening the Vocabu-
lary. Aids to Good Style. Special Stories.
Suggestions for Stories, Rhetoric. Prepar-
ing Your Story. Don’ts for Writers. Office
Organization. Syndicated Matter. Business
Office. Mechanical Department. Hints for
Headline Writers, The Make-Up. The
Country Correspondent, etc., etc.

Use Coupon—Save 509,

Although the price for the entire course is
$10, entitling the student to full consulting
services directed by Mr. Brockmeyer person-
ally, we will accept enrollments, if the cou-
pon below is used before Oct. 20, at $5—
exactly half price.

Five Days’ Trial
Just pin a check, money order or five dollar
bill to the coupon below and mail. Then
take five days after the course arrives to
decide whether you want to keep it. If not,
return it at our expense and your money
will be immediately refunded.

The Press Guild, Inc., 66-B West Broadway, N. Y.

The Press Guild, Inc., (Expires Oct. 20, 1924)
66-B—West Broadway, New Yerk City
Enclosed find $5 for which you are to ship

me at once, prepaid, Henry J. Broskmeyers
complete course in P Journaliem with

course in five days my full $§ will
and no questions asked.

I

|

I

| the distinct understanding that if I return the
be refunded

I
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axis may be taken as at right angles to
the meridian. A special mechanism oper-
ated by a time clock moves it on its shaft
so as to cause it to reflect the rays of
the sun upon the straight line of junc-
tions whatever the altitude of the lumi-
nary may be. By making the mirror some-
what longer than the series to be heated
it will take care of the east and west
motion of the sun as long as there is any

object in utilizing it; that is to say, as |

long as the sun has sufficient heat to be of
value.

As a part of the plant there would be a
great storage battery, and the thermo-
battery would charge this as long as the
sun shone. An automatic cut-out would

prevent the storage battery from discharg- |

ing through the thermo-elements if the

voltage fell low enough to permit it |

to do so.

The question would be to arrive at a
just medium between the highly eflicient
structure and the structure of low first
cost.

Artificial Scenes for
Moving Pictures
(Continued from page 62})

which may be opened so that a view can
be had from the camera to the rear of
the partition. The foreground is illumi-
nated by the front electric lights and the
background by the rear ones. The dum-
mies may be attached to strings so they
can be given motion and a realistic effect.
The actors act on one side of the window
only and not in front of it.

Assuming that the moving pictures to
be produced should show actors before
the window with a background beyond
the window composed of a city, a forest
and clouds, etec., and perhaps some moving

dummies, a boat on a lake or what not, |

the procedure is as follows:

The curtain over the window is first
lowered, the rear lights are extinguished,
the front lights are lighted, and the ac-
tors perform their parts before the camera
in the usual way. When their act is com-
plete, the front lights are extinguished
and the rear lights lighted. The camera
is reversed until the film is at its initial
starting point and the curtain is removed
from the window. The film is again run

through the camera and the background |

is photographed through the window.

When the negative is developed it will |

be a composite photo, the foreground and
background will properly blend and posi-
tives may be taken from this negative.in
the usual way; from these positives the
moving pictures can be displayed.

Burglar Alarm
(Continued from page 62})

where daylight robberies and hold-ups are
apt to occur. They sound a distant alarm
to warn police officlals or others that a
robbery Is taking place. As these switches
are operated by a downward pressure of

the foot they are often operated unin- |

tentionally. Sometimes dogs have been
known to lie down on the alarm pedal
and spring the alarm.

To overcome this unintentional closing
of the alarm circuit the switch shown in
the illustration, recently patented by two
Minneapolis inventors, has been designed.
Instead of being closed by the downward
pressure of the foot, this switch is closed
by an upward lifting. It consists of a
horizontal bar within easy reach of the
teller or clerk, and placed high enough
above the floor so that his foot can be
placed under it. A slight upward move-

THE
EXECUTIVE

Every executive fs at
some time called upon to
make decisions which in-
volve applied Chemistry.
If he does not know
Chemistry, he must rely
entirely upon his factory
chemists or high priced
consultants. A knowledge
of Chemistry, easily gain-
ed through our Course,
would strengthen your po-
sition greatly and save
you thousands of dollars,

THE
BUSINESS MAN

Better buying and big-
ger sales are the rewards
of the man who under-
stands Chemistry. Manu-
facturers, buyers, sales-
men, advertising men, cost
accountants and clerks can
all benefit by learning
Chemistry. Our course
teaches you in the short-
est and most practical

ay.

THE
PROFESSIONAL MAN

Fvery professional man
needs a working knowle
edge of Chemistry whethe
er he is practising law,
medicine, engineering, den=
tistry, or any other call-
ing.” Too often he finds
this all important sclence
was neglected in his ear-
lier training. Our course
removes th e handicap.
Most important, it glves
you information in a form
that can be readily used.

THE
DAILY WORKER

Workers in any indus-
try can raise their own
wages by learning Chem-
istry, for every industry
is based on Chemistry.
Write and tell us what
your work is and we will
show you how Chemistry
fun fatten your pay enve-
ope.

| {—

Insures Your Climb
to Success

No matter what your vocation
you can increase your Profi-
ciency and earn bigger pay by a
thorough training in Chemistry

O be successful today is to know Chemistry! Every

line of business, every branch of industry depends upon

Chemistry in some form. You may not realize it, but
your own proficiency in whatever work you are doing would
be increased by a knowledge of Chemistry. In many lines
such knowledge is absolutely essential. In others it is a
guarantee of promotion and more money.

It is no longer necessary to enter college in order to learn
this fascinating science. Our Home Study Course trains you
just as thoroughly, and with the same assurance of success,
as those who took the longer way. And our mcthods are so
simple that we can teach you no matter how little previous
education you may have had. Many of our graduates now
hold responsible positions or have materially increased their
incomes from private enterprises as a result of taking our
course. Hundreds of letters from students testifying to the
benefits they have derived from our training are here for
your inspection.

Remember that you do not need to study Chemistry with
the idea of actually practicing as a chemist, although a great
many of our students are taking our course with this object
in view. If you want to know more about what Chemistry
will do for you, if you want to know what our home study
course offers, sign and mail the coupon today for FREE
BOOK “Opportunities for Chemists.”

DR. T. O'CONOR SLOANE Will Teack You Prac-
tical Chemistry In Your Own Home

The Chemical Institute of New York, of which Dr. T.
O'Conor Sloane is Educational Director, was founded to fill
the need of ambitious, far-sighted men who realize and recog-
nize the splendid future Chemistry offers them, but who can-
not spare either the time or the money to attend college. Dr.
Sloane, a foremost authority on Chemistry, will teach you and
will give you all the individual help you require, He will
personally go over your papers, correct them, point out your
faults and teach you in a practical and interesting way. No
special education needed except the ability to read and write
English. One student has characterized our lessons as “The
course that takes the mystery out of Chemistry.”

Easy Monthly Payments

You do not have to have even the small price of the course
to start. You can pay for it in small monthly amounts—so
moderate that you won’t feel them. The cost is low, and
includes everything, even the Laboratory Equipment—there
are no extras to buy. Our plan of easy monthly payments
places a chemical education within the reach of everyone.

Laboratory Equipment Given To Every Student With-
out Additional Charge

We give to every student without additional charge his
chemical equipment, including forty-nine pieces of laboratory
apparatus and supplies, and forty different chemicals and
reagents. These comprise the apparatus and chemicals used
for the experimental work of the course.

Special 30-Day Offer

For a short period we are making a special offer that will
be worth your while to take advantage of. Write for particu-
lars, using the coupon below or simply a postal card. This
will not obligate you in the least. Do not wait until tomorrow.
Send the coupon now while you think of it.

The CHEMICAL INSTITUTE
of New York, Inc.
Home Extension Division 9

66-P W. Broadway, New York City

Sign and Mail this Coupon for FREE BOOK

CHEMICAL INSTITUTE OF NEW, YORK, Inc.

Home Extension Division 9

66-P—West Broadway, New York City.

Please send me at once without any obligation on my part,
your Free Book “Opportunities for Chemists,” and full par-
ticulars about the Laboratory Equipment furnished to every
student. Also please tell me about your plan of payment and
your special 30 day offer,

NAME ....cvvieiereananranes Ceeesestenstecncariinsians
ADDRESS .vvcetrreccsosrosssssessrassassscsessscannns
CITY uievenossecesssseassasscasassosensassnsssasscsssne
STATE tvcvseseescssocscssssscsscasossssseossscsosssance
P.E. 9-24
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Take This Short
Cut to Accomplish

Your Ambition

The field of Electrical Engineering offers wonder-
ful opportunities for trained men to direct and
carry out great industrial and commercial projects.
Get a thorough and practical training here in our
sourse of

ELECTRICAL ENGINEERING

with B. S. Degree in 3 Years
A faculty of specialists is leading hundreds of am-
bitious young men to sure success. Why not you?
If you are lacking some preparatory studies you
can make them up here as you go along. This is
an exceptional opportunity to become an electrical
engineer in the shortest possible time.,

ELECTROTECHNICS

From 1 to 2 years in this course makes you a com-
pletely trained electrotechnician—prepared to fill
such positions as general plant superintendent, di-
rector of construction, superintendent of mainte-
nance, chief draftsman, etc. The Electrotechnician
is the man between the Eleotrical Engineer and
the Electrician—a well-paid position and a step-
ping stone to higher executive work. A grade
school diploma or equivalent admits you without
examination. New terms open every 6 weeks

COMMERCIAL ELECTRICAL

ENGINEERING IN 1 YEAR

Unparalleled o, unities for brilliant, successful
in the unew d of Commercial Elecmw Engineering

'0 meet the extraordinary present-day demand for tnlned
electrical business men, eonsumnz and efliciency engineers,
we offer ﬂl. t.horouxh condensed and v practical train-
ing, especially adapted to high school graduates

PRACTICAL ELECTRICITY
‘I,:uthh complete 6 months” Electrical Course—8 houru

meter work, A.C . Armature Wind-
ing and ul NOCEBBATY MA
A 3 months’ course in A.C. a.n D C. Armature Winding
or 8 3 months’ Course in ht and Motor Wiring and

Testing is offered to those wlltflf limited time and means.
AUTOMOTIVE ELECTRICITY

Electrical who and locate

nut.o:;ﬂtl;:l elecmcal trou(xibtlg col??).gd_goodmxi?smlom ‘:lr:&
Command the big jo se in 8!

ing, lighting, 1gnition and storage batterles “od

“EARN WHILE YOU LEARN"
u you like, and attend classes ln.lf-dnys and secure, with
ur assistance, employment for half-days

ESTABLISHED 17 YEARS AGO
The 8. of E, stands absolutely alone in the fleld of thor-

ough, practical education and in electrical and commerelal
engineering.

NO NEED OF YOUR BEING WITHOUT
AN S. OF E. TRAINING

It does not matter how old gou are or what schooling you
Iuve lnd. Students from 16 years up to 50 are in attend-

SCHG)I. of ENGINEERING

of Milwaukee
Founded 1905

== —— TEAR OFF COUPON HERE — — —— |

Be sure to give your age and education.

SCHOOL OF ENGINEERING OF MILWAUKEE
Do&: P.E.—X924, 415 Marshall Street, Milwaukee,

Please send, without obligating me in any way,
n'ee Tllustrated Book “Electﬂclt.y and the One Best
to Learn It in All Ita Branch d_further partic
the course I have nurked wlt.h an “X."
.. Electrical Engineering.
. .Electrotechnics.
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..Practical Eleotricity.
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ment of the toe will close the circuit and
sound the alarm. It is so constructed that
resting the foot on the bar or a downward
pressure or a blow will have no effect
whatever on the closing mechanism.

Combined Key and Flashlight
Case
{Continued from page 62})

may be locked out a few hours’ search-
ing for the keyhole. Although some
doors are equipped with a small electric
lamp for illuminating the keyhole, which
lamp lights when we push a button, this
arrangement is unsatisfactory at times

door.

The illustration shows a combined key
and flashlight case. The construction is
very simple, the whole being formed from
one piece of sheet metal. The device is
designed so that it may be readily held
in a manner to direct the rays from the
flashlight to a lock, while in the act of
inserting the key into the keyhole.

The flashlight is of the conventional
| design and may be used for other pur-

poses as well. The key compartment holds
several keys as shown, each being securely
fastened by means of a small chain. This
device was recently patented by a Brook-
lyn inventor. It is so shaped that it
is easily carried in the pocket.

Making Small Generators
By Raymonp F. YATEs

(Continued from page 633)

consists of three-eighths pound of No. 18
single cotton covered wire, is then wound
over the first. After being shellacked, it
is covered with friction tape and the ma-
chine is assembled.

A very good universal generator can be
made by winding each one of the three
magnets furnished with the magneto.
One can be wound for a series dynamo,
one for shunt and one for compound. The
experimenter will then have a machine
of any type by using the corresponding
magnet over the armature. It is not nec-
essary to arrange any mechanical con-
trivance to hold the different magnets in
| place as they generally fit tightly over the

sheet iron frame that covers the armature.
| It will be necessary, of course, to use the
| proper connections for each different
magnet.

These small generators, if properly con-
structed, should deliver from 10 to 15
watts of energy. This will depend largely
upon the strength of the magnets.

Phone Relay
By JACK BRONT
(Continued from page 635)

original design is shown wherein solenoid
windings are attached to the horseshoe
magnet. When the secondary contacts
are closed, the secondary battery current
traverses the solenoid windings and thus
brings greater attraction to bear upon the
steel wire, drawing the wire down very
firmly, and assuring a most positive con-
tact of the electrodes, and a positive ac-
tion of the device. When the thrust is
withdrawn from the wire (steel), the wire
moves upward to its original position, sep-
arating the contacts and thus breaking
the “secondary” circuit.

Care must be exercised In regulating
the magnetic strength of the solenoid at-
traction, otherwise the relay may “stick.”

Excellent relay work with telegraphic

and requires a lamp and battery on each |

|

|

SPECIAL

INTRODUCTORY PRICE

For a limited time only, and to introduce this
new and superior Storage “B’’ Radio Battery to
the Public, we are selling it for $4.00. Regular
Retail Price is $6.00. Yousave $2.00 by ordering
NOW. A finer battery cannot be built than the

World Storage “B” Battery

(12 CELLS—24 VOLTS)
To ten million homes with Radio Sets—and to countless mil-
tHons of prospective buyers—this WORLD S&orua ‘B’ Bat-
tery brings a new col.ception of y economy and perform-
Here is a battery that p-y- for Iuell ina fcw weeks—
wlll Tast for nnn and can be re ed st & negligible cost.
nd you save $2.00

quipped With
A SupenorBattery Solid Rubber Case
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while Idle at con-unt voltage.
f'b. ttery m boon to long distance reception.

You will find
It do- s away with a great many nohc- #0 often biamed on
*Fstatic. ™ WAl your order today.

SEND NO MONEY

Just state number of batteries 'lnud and we will ship day

oIh'; I-SIPS'M"“l Em fm .bx.n.mlrnf&h‘ .::'r?:-mg

Eor St :lllscmgz for caah In fail with order. Sand your order
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WORLD BATI'ERY COMPANY
Makers of tha famous Worid Radio **A"* Storage Battery
1219 S, Wabash Ave., Dept. 85, Chicago, IlL

SAVE $2.00 BY ORDERING NOW!

ON ONE TUBE
Broadcasting from Atlantic Coast, Mexico, Hawaif,
Canada and Cuba heard in California by users of

CROSS COUNTRY CIRCUIT. Range due to
simplicity of set and only one tuning control.
Easily and cheaply built by any novice. Dry cell
tubes may be used. All instructions, blueprint
panel layout, sssembly photo, etc. Postpaid 25¢.
Stamps accepted.

VESB0 RADIO €0., BX. P.E. 117, OAKLAND, CAL,

Course for men of ambition
and limited time. Over 4000

E I e Ct r' c a I men tu‘Ianled Condensed

course in Theoretical and Practical Electri
the close-

Engineering =

b Math and Mech al Drawing taught by
experts, Students construet motors, install wiring, test elec-
trical machinery. Course complete 0

In One Year

Established In 1893. Prepare for yeur pro-
fession im the most Interesting eity in the
werld, Free catalog,

BLISS ELECTRICAL S8CHOOL
109 Takoma Ave. Washington, D. C,
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INVENTORS! Your Future

depends upon truthful and proper advice at the
right time. Our fmlldes to assist you in
securing patent ital, etc., and our
oompleu service to inventors will lntarelt you.
Information on Request

INVENTORS INTERNATIONAL INSTITUTE
15 Park Row, New York
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signals and time broadcasts has been done
with a carefully constructed device of this |

pe.

It is obvious that any mica or metal
diaphragm phone or many loud speaker |
units may be untilized in the construction
of the apparatus.

Different working materials at hand
will suggest new departures from the
rather crude type illustrated.

Frictional Plate Electric
Machine
By HANs KONWICZKA
(Continued from page 637)

the two sides. These teeth or points are
so long that they do not touch the glass
plate which turns between them, Fig. 13
(Z), yet they must be as near as possible
thereto. The other end of the straight
wire projecting from the prime conductor
has a small brass ball (D), Figs. 11, 12
and 13 upon it.

We now have to drill a hole in the
prime conductor at right angles to the
original one, to receive the glass rod which
has to carry the whole affair. The glass
rod must be so long that the fork will be
supported at the level of the shaft of the
dise, Fig. 11. It follows that if we insert
it five-eighths of an inch in the prime con-
ductor and the same depth in the base-
board it would have to be seven inches
long. We now cement around the wooden
balls crosswise two strips of tinfoll a little
over one-half inch wide, Fig. 14, and cover
the whole surface with aluminum bronze.
It will be better to cover the whole sur- |
face with tinfoil, but as this is quite diffi-
cult the simpler method will generally be
pursued. The surface of the ball must be
perfectly smooth. Finally, we glue to both
the outside boards of the cushion two
wings of stiff silk of the form shown in
Fig. 11. They are stitched together along
the edge; §. e., the glass dise, Fig. 11, turns |
between these two pieces; these wings
must reach from the friction-cushion al-
most all the way to the points of the con-
ductor. The machine must always be
turned in the direction from rubbing fric-
tion cushion to the points of the conductor
in the direction of the arrow, Fig. 11.

Cracked phonograph plates made of vul-
canized rubber or ebonite can be used in-
stead of the glass plate. Such plates can
sometimes be procured for little or noth-
ing. In this case, instead of the amalga-
mated felt cushions, cat skin with the hair
on must be used.

And finally the baseboard must not
stand fiat upon the table but must be pro-
vided with four short feet glued to it. All
the wood parts are gone over with a good
varnish., For exciting the machine there
is hung to the ball (C) or (D), Fig. 11,
a brass chain such as we find in Swiss
clocks, which is connected to a gas or
water pipe.
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USE “RAGECO” TOOLS TO BUILD
BETTER RADIO SETS

axc=Ey 7
RADIO

D B T T T T T
PSR ¢t of (00ls ever made
e ———— I Work by

cmniliassE=a (amous ‘' YANKEE'
Tools. It contains
_ the  following: 1

Rachet Screw-driver.
614 in. long, holding all attachments; 1 Blade, 515 x 3/18:
1 Blade, 3% x %; 1 Blade 2% x % 1 Countersink; 2
Socket Wrenches for all small nuts; 1 Reumer to enlarge
holes in panel from % x % 1 Wrench, one end 5/18”
square or hex. for jack, other %" hex., etc.

Price per set — $3.00
CP-303

Y HAND DRILL

The hardwood

handle is hollow

to store drills.

Iron frame, nick-

eled parts. ball

bearing three jawed chuck holding and centering accu-

rately round shank drills from 0 to 3/16. Length of
drill, 12 inches.
Price $2.25
CP-203 WIRE
BENDING TOOL

For making eyes, loops,
bends, and offsets on Bus
Bar wire.  With this de-

u vice any Radio Constructor
) can wire his set to compare
favorably with any factory made set. Easier to use and
more accurate than pllers. Full directions in box. Made of
heavy steel, blued and finished. $1.00

Price
CP-402 CIRCLE CUTTER

Especiat y designed for the
Radio Constructor. Made of the
finest material and equipped
with the highest grade high
steel cutting bits. It does three
things at once. It drills its own

pilot, cuts out plug and puts
bead or scroll around the hole

CR 4 maller
and ne

01. t 8
ot fitted lwlm bead or scroll

Especially designed for Radio Work by the makers of the

famous ‘‘Yankee'' Tools. A beautiful balanced, small,

powerful drill, with 4 to 1 ratio of gears for speed, Spe-
cial chuck 9/32” capacity, to take largest drill. mostly

'\rl\"rerﬂ;'l?tedliml‘bgﬂn or tool sets. Length over all, 9% in.
Price $2.75
201-A TYPE TUBES

PRICE $3.45 Each
Ya-Amp., 5-6 Volts

201-A Type Tubes in stock for imme-
dfate delivery. Tubes that give the best
results over the longest period of time and
at your call at all times. Quiet in opera-
tlon and highly sensitive. Note our spe-
cial low price.

Electro-Static Experiments
By FREDERICK VON LICHTENOW

(Continued from page 639)

the same elevation as the busy end of the
gap, with the latter squarely facing the
former. Therein rested the secret, evi-
dently. The oscillatory waves set up by
the spark were In this way forced upon
and recorded by the very sensitive instru-
ment, which latter fact proves that a
strong, unipolar factor predominated in |
the charge (Fig. 10).

The discharge rods of the spark gap,
being in a vertical position, are curved in
order to be capable of a wide range of
adjustments. The rods consist of heavy,
polished brass wire and carry at their
terminals one-inch solid brass balls, well

1}

Order by order numbers. Remit hy check, money order,
stamps or cash. All goods are shipped free of transpor-
tation charges to all parts of U. S. and possessions same
day as arder is received. If not satisfied, money will be
refunded upon return of goods.

The Radiogem Corp.

5 CP-702

(32| [PULE| Rrabo
HANDI-

x>, TOOL

Bends Bus Bar
or wire strips and
il ;erapes dwlre.
- ores and reams
.'/%-»'- holes, etc. Tool
consists of 4”7
black japanned handle, to which is attached wire bending
device, with nickeled ferrule and 3” long two sided
reamer,
Price 50¢

CP-703
TOOL CHEST

Set consists of ‘‘LOCK-

“ GRIP* master handle, 5”

long, black Rubberoid fin-

ish with steel chuck, nickel plated, buffed and with the
following 9 tools: Saw, bradawl, large screwdriver, flle,
scratch awl, gimlet, reamer, chisel, small screwdriver.
Each tool of fine steel, drop forged, tempered, hardened,
and nicely finished. Set comes in leatheroid box with tray,
Price $1.85

CP-304

(&2 SCREW STARTER
and DRIVER
Holds any screw by its slot with a firm grip.
makes it easy to_Dlace and start screws in
difficult places. Just the tool for the Radlo

Constructor. All parts heavily nickeled and polished.
Price $1

Wi

CP-305 RADIO
DRILL SET

mp&l‘lﬂ*l‘ﬂﬁ'.’

I‘ II l T T | composed of 10 straight shank
““ twist drills, fitting all hand
- __| and breast drills. The selec-
tion of these drills has been
especially made for Radio Constructors and consists of
the following sizes: 1-18, 5-64, 3-32, 7-64, 4, 9-84,
5-32, 11-84, 3-16, 17-64. Drills are mounted on white

Holland Linen with sizes clearly marked.
Price $1.25

CP-800

ELECTRIC SOLDERING IRON

A perfect tool for Radio Work. Operates either on 110-
volt A.C. or D.C. The heat element is Nichrome,
which prevents overheating and assures the desired even
temperature. e Iron, 10% in. long. A 4-foot cord
and plug §s furnished.

Price

THE
RADIOGEM

Complete Radio
Receiving Outfit

$2.50

This outfit {s abso-
Jutely complete. Noth-
ing more to buy—no
batteries or tubes
needed—no upkeep of

|

plest
made—you build 1t
yoursell. 8o simple
that anyone can con-
struet it. Complete
instruction book with
every outfit.

Complate Radiogem Outfit.......ccovacroneennees
The Radiogem only. .
The Gemphone only..
Aerial Outfit only...

WE CARRY A COMPL
NO MATTER WHAT Y

66-P-West B'way, N. Y. City
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STOCK. WRITE FOR

mmmm Inventions Developed

If you have an undeveloped invention, consult
us. We will prepare practical {designs for you,
also procure your patent rights, Write for

FREE BOOKLET
Manufacturers Patent Co, Inc.
= 70 Wall St, New York memm

OWN PICTURES
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Make Your Own

RADIO SET

All the Fun at Half
the Cost

One of the principal efforts of The Consrad Company has
been to publish in a convenient form all those practical
circuits that are developed from time to time as radio
progresses and is standardized.

There are now published by CONSRAD over 35 pub-
lications for the Radio Constructor. There are patterns
on the Neutrodyne, on the Cockaday, Reinartz, Ultra-
dyne, Reflex, etc., from a crystal detector circuit to the
most powerful 8-tube set.

These patterns are all complete so that the man who
builds a Radio Set will have no difficulty whatsoever.
Full sized blueprints for the panel drilling and of the
wiring diagrams go with each pattern.

By using CONSRAD patterns you get all the fun of a
Radio Set at half the cost.

CONSRAD PATTERNS ARE SOLD AT ALL
RELIABLE RADIO DEALERS AT 50c EACH
Consrad also publishes Radio books and literature of
every description.

If you cannot obtain the pattern you want at your dealer
write us direct.

THE CONSRAD COMPANY, Inc.
233 FULTON ST.  NEW YORK CITY
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25¢ Each

“THE RADIO CONSTRUCTOR”
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Radio Map of the U. S. on Cloth.
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How to Malke a Reflex Receiver.
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I'Iowl to Make a Short Wave Regenerative Re-
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How to Make One or Two Stage Amplifiers.

All About Aerials and Their Construction.

Twenty Radio Diagrams and Hook-ups.

Radio Amateurs’ Practical Design Data,

How to Make the Ultradyne Receiver.

How to Make a Five Tube Cockaday Receiver.

How ton Make a Portable Receiver.

S0c Each
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Radio News Amateur Handibook.......
Radio for All

Wireless Course in Twenty Lessons....... 2.00
Experimental Electricity Course in Twenty
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DO YOUR OWN WIRING!
AND SAVE 50%

448 PAGES

186 ILLUSTRATIONS

The 1924 Edition

Completely Revised to Date

Anyone can become an expert wireman
and secure a license by following the
simple rules given in *‘Standard Wiring"’

This latest edition contains over twice
the amount of useful information ever be-
fore published. The National Electrical
Code explained and illustrated. New illus-
trated chapters on Outside Wiring and In-
side Wiring for all systems for both direct
and alternating currents: House and Resi-
dence Wiring, Garage Wiring, Theatre and
Moving Picture House Wiring, Marine Wir-
ing, Electric Sign Wiring, Radio Wiring.

How to install, operate and care for Gen-
erators, Motors, Storage Batteries, Meters,
Electrie Ranges and every kind of wiring
device for light, heat and power.

250 electrical terms and their definition
and values; fifty-two of the latest tables
on wires and wiring; all dimensions,
weights and capacities of wires and cables
for copper, brass and iron; tables, showing
at a glance, and without any figuring, the
right size of wire for power or lighting jobs
for any capascity.

Leather Cover. Qiit Edges. Pocket Size. 33,00
Sent Post Paid on receipt of Price ¥V
H. C. CUSHING, Jr.

10 WEST 40th STREET, NEW YORK
—Over 500,000 Sold—

Portable Electric Drill

Capacity in
metal up to
14” or inhard-
wood up to N
84”. No load
speed 2,000
R.P.M. With
universal motor for 110
Volts, $28.00; 220 or 32
Volts, $32.00.
Bench Stand as illus-
trated, $12.00 extra.
Grinding attachment,
with 3” wheel, $3.00 extra.
A handy outfit for thou-
sands of uses. Only a
few seconds required to
convert the portable drill
into a first-class sensitive
drill press.
Send No Money
Pay Postmaster on
arrival, plus few
cents postage.
Satisfaction guaranteed or money promptly
refunded.

ACKERMAN BROTHERS
301 W. 4th Street, New York
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polished, as all the terminals on static in-
struments should be. All in all, the spark
gap is a “concoction” of my own, brought
about by the dire need for just such a
gap (Fig. 9). No sparks will occur be-

tween the Leyden jars in this connection. |

Lead Storage Cells
(Continued from August Issue)

I"urther, a statenient is mmade respecting
the voltage of an open circuit. This means
that the voltage is taken when the cell is
not discharging any appreciable current. It
is impossible, of course, to take such the-
oretically, because one must close the cir-
cuit through the voltmeter, which, in com-
mon with all galvanometers, must have
a current through it to actuate it. But
if it is a good voltmeter it will have a
high internal resistance, and will take so
small a current to actuate it that the re-
sultant voltage measured may be taken as

| equivalent to the open circuit voltage.
The closed circuit voltage is that taken |

from a cell when it is discharging an ap-
preciable current, approximating in value
the maximum current of which it is capa-
ble. Such voltage must be taken across
the terminals of the cell with the volt-
meter in shunt to the main circuit, that
is, in parallel to it. Never on any account
put a voltmeter in series with an active
circuit in order to measure the closed cir-

cuit voltage, because the resistance of the |

main circuit put in series with that of the
voltmeter will so reduce the current that
the voltage indicated will have no value
respecting the state of the cell or battery.
There are three useful voltage values to
be got from a lead battery. The first is
the closed circuit charging voltage taken
in shunt across the terminals of the cell
or battery while the charge is on. This is
generally the highest recorded. The next
is the open circuit voltage with the charge
switched off. In taking this it will be
found to have several values, due to the

fact that if taken immediately after cut- |

ting off the charge it is much higher than
if the cell is allowed to stand a little time.
It is better to take the open circuit voltage
at least ten or fifteen minutes after cut-
ting off the charge. Finally, the closed
circuit discharging voltage, which, as a
matter of course, is the lowest recorded,
and is, as a general thing, the most useful
to know to get a good idea of the capabil-
ities of a cell.

Further back the writer mentioned that
lead sulphate was formed superficially in-
side and out, and as the plate may appear
solid this seems absurd. The fact is that
the capacity of the plates of a battery is
proportionate to the actual area of the
lead or peroxide upon which the electro-
Iyte (the acid and water) can react. We
may neglect for the moment the negative
plates, because there are usually two to
each positive, but, taking the positive
plate, if the only surface on which the
action could take place was the outside,
one would have to use a very large plate
in a large containing vessel to get only a
moderate capacity in ampere hours. For
this reason both the positive and negative
plates are made cellular in the active ma-
terial, as will be described, so that the
acid and water go right into them, and
react upon all the inside surfaces of the
tiny channels or pores. This adds by far
a greater proportion of surface to the
plate than does just the outside, and
makes quite a small plate very effective,
and especially if it is proportionately
thick.

Returning now to the case of the
charged cell, and assuming that it has
been discharged at its normal current
rate, and has been superficially sulphated
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Become a
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Electrical
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In 1 Year at this Famous School

No calling offers such unbounded opportunities to the
modern ambitious young man as that of Commercial Elec-
trical Engineering. 1t is for this reason that this great
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thin recent years the Electrical fileld has become 80
wide and diversified that there has sprung up a great
demand for Electrically trained business men, con-
sulting and efficiency engineers, men who can handle
Commercial and Engineering problems. This special
course offers & thorough, condensed, and very
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—— Many men fail in build-

TIPS ing their Radic sets
RADIO AMATEDR because of some trivial
CONSTROCTOR error that could easily
have been corrected be-
fore it was too Ilate.
The E. I. Company has
compiled a book that
will help you avoid
all the common pit-
falls while buflding
your Radio sets.
PRICE 25c.

The man who wants to
build only those PRAC-
TICAL Radio Sets that
are guaranteed to glve
good results when prop-
erly constructed will
need this book. Gives
the principal successful
hookups of practical
Radio Construction.
PRICE 25c,

Question No. 1—What
is Radio? This Is the
nature of the questions
that this bcok answers.
Then it answers ques-
tlons on all the princi-
pal parts of a Radlo
Receiver, It is a handy
hook to keep in your
radio File. PRICE 25e¢.

Distance lends enchant-
ment—and its the Ra-
die Frequency Amplifi-
cation that brings in
3 the distance on your
o . Radio Recefver. If you
contemplate adding any
Radio Frequency to your
set you will want this
book at your side.
PRICE 235c.

} RADID FREQUENCY
§ AMPLIFICATION

Don't struggle in the
dark, looking for sta-
tions—here I8 an Inex-
pensive book that gives
¥y s u detailed instruc-
tions on just how to
handle your Radlo set.
You will be surprised
at the Increased results
that can be obtained
through proper tuning.
PRICE 25¢,

The complete set of E. 1. Company Books
shown on this page make up a llbrary that
covers practically every lmportant detail of
Radio Receiving Sets. The low cost of the
complete set as compared with the amount of
valuable information contained in it i8 the
Reason why many Radip Set bullders have a
complete library at home that is constantly
referred to. Size of each book 18 7% inches
by 534 inches, contains 52 pages and printed
with a handsome two-color cover. You ecan
obtain these books separately or all together
from your Radio Dealer or by writing to us
direct enclosing the price of each book.

Practical Electrics for September, 1924

Radio Broadcast
Bookof Inf

One Radio Book
Everybody Needs

The Instant Reference book

giving essential Radio Informa-
tion, List of Broadcast Stations,

Log Record, Etc.

No Radio Book on the market today is just like this
new book of the E. I. Company. It is not only a com-
plete, practical book of those essential Radio facts
that everyone who owns a radio should know, but it is
also a handy log record for those who want to keep
a record of the stations they receive.

The book is enclosed in a handsome two-color cover,

bound in Loose-leaf fashion, so that new pages can be

inserted if necessary. It contains 80 pages, each one

containing information more valuable than the last.

The following is a brief summary of the information

contained in this book :

Information for the Broadcast Listener:

Vacuum Tube Table: Meter wave lengths:

Radio Batteries: Wireless code chart:
Station log Chart:

Complete List of Broadcast Stations of the United States,

giving Power, wave length, and Time of Operation each

day of the week.

Log Sheets for tabulating the dial settings of the stations

you receive on your radio.

This book is the most valuable record ever prepared for

the Radio Set owner.

Copies can be obtained from your Radio Dealer or direct

from us on receipt of 50c.
Postage Paid

” PRICE

Y

Can you imagine a
better book for your
work bench? Gives dia-
grams, hookups, and de-
tails on Radlo Hook-
ups galsre. One of the
most complete hookup
books published. Au-
thentic, and up-to-date
in every respect.
PRICE 25c.

Everyone who constructs
2 radio set should
know, before he starts,
the simple fundamentals
of the varlous parts
that go to make up the
set. The E. I. Com-
pany has set these forth
in a compact little book
that is valuable at all
times. PRICE 25¢,

The Vacuum Tube 1s a
marvelous plece of ap-
paratus. A short study
of it as given in this
book gives you the prin-
cipal on which every
Vacuum Tube Radio
Receliver operates.
PRICE 23c.

Everybody knows the

famous Neutrodyne
hookup. One of the

finest Radio Receivers
in use today. This 54-
page E. 1. Company
book gives an explana-
tlon of evers detall of i
the Neutrodyne and jf
how 1t all works.
PRICE 25c.

Anyone with this handy
book as a guide can re-
pair and keep in order
his own radio set. Corv-
ers every detall of the
modern radio sets and
tells how to locate and
repair any trouble.
PRICE 25¢,
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both inside and out by the discharge, as
soon as the sulphating is complete, par-
ticularly in the positive, the closed circuit
voltage drops, and that fairly rapidly.
This indicates that the cell is discharged,
and although the open circuit voltage may
still be as much as 1.8 the cell is no longer
any use to maintain anything like a con-
stant current. What has taken place is
that the acid of the electrolyte has been
reacting with the lead and lead peroxide,
and has formed their surfaces, both inside
and out, into an extremely thin coating
of lead sulphate, which has the effect of
slightly darkening the lead or negative
plate, and has considerably lightened in
color the chocolate of the positive plate,
Imagine for a moment the appearance
of a new cake of plain chocolate taken
by the shopman from its air-tight packing-
case. It has a fine even dark color and a
more or less polished-looking surface. Let
him put this cake into a badly-sealed win-
dow fitment, where the air, moisture and
sun can get at it, and very shortly it will
lose its fresh surface and dark color and
become dull-looking, patchy and have
cocoa-colored patches on it. These two
appearances closely resemble those of a

lead cell, and it is the formation of the
sulphate that effects the change in this
case.

Recharging a Cell

Upon applying a voltage of about 2.5 or
2.6, the positive of the charging medium
being attached to the external positive or

tive to the lead cell of the exhausted bat-
tery, the cell will then be on charge. That
is to say, the peroxide plate wiil become
the inside positive, and the operation will
be that the water of the electrolyte will
be split up into its constituents of hydro-

gen and oxygen, the former going on to
the lead plate and reacting with the sul-

| phate, forming again sulphuric acid and

l1.23 or thereabouts.

leaving lead, while the oxygen will replace
with the lead similarly set free at the
positive plate, forming peroxide again and
free sulphuric acid. As soon as all the
sulphate is reduced the battery is again
in a charged state, the positive being an
even dark and glistening chocolate color,
and the lead plate lighter gray in color.
The above is not quite the exact cycle of
reactions, because the sulphuric acid
comes into it also, but the net result, it
will be seen, is that, on discharge, the
sulphuric acid is used up, and therefore

charged and discharged positive plate of a |

|

peroxide plate of the cell, and the nega- |

the specific gravity of the electrolyte goes !

down, and on charge it is again reformed,
apgl water is reduced; therefore, its spe-
cific gravity goes up again. Figures are
difficult things to uphold, but in a prop-
erly constituted cell the discharged Sp.G.
(specific gravity) should be about 1.17 or
1.18, and the charged Sp.G. about 1.21 to

however, differ for different makes of cell,

but as experimental quantities will not
prove far out.

(To be continued)

Useful Soldering Tips
By RayMonp B. WAILES
(Continued from page 649)

heating your iron. The tip of the inner
flame is the hottest. Place the rear and
not the tip of the iron above this inner
cone and let the outer flame cone (O)
play above it. Inside of the inner cone is
unburned cool gas, therefore do not sup-
port the iron in this flame. The heat at
the base will be conducted to the tip with-
out trouble, don't fear.

Bubblng the iron in sal ammoniac con-
tained in a tin candy mint box will work
wonders in keeping the iron bright,

These quantities, |

}
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Learn
Electricity

Student indin: a Stator in
The Great School of

COYNE

Earn $200 to
$800 a month!

New Enlarged Course

I train you on everything from door-bells to power-

lants—everything to make you a to $200 8 week
BJXPERT. You get complete PRACTICAL training in
Circuits, House Wiring, D. C., A.C., Armature and
Stator Winding. antmq. Auto, Truck and Tractor
Electricity, Battery Building and Repairing, and
Radio. Everything to make you a thoroughly trained,
BIG PAY, Electrical EXPERT.

CHICAGO

The Electrical Center
of the World

The whole world of electricity ia open to the COYNE
trained Electrical Expert. Come toChicago—the Elec-
trical Center of the World, I pay your fare. Get
your training at CO Y NE—theoldest, largest and best
school of practical electricity in the country-endo;

by Electrieal Industry. I do not offer a number of
individual courses — I give you just one complete
course so that you willbe an Electrical Expert capable
of commanding big pay. You can become an Ex rt
and get big money in ANY branch of electricity if you
come to COYNE.

Learnin 12 Weeks!
NOT A CORRESPONDENCE SCHOOL

Nobooks or useless theory. 1 train you on the greatest
outlay of electricala ?&':ratua of any institution inthe
country. I give you i Radio and Auto-
motive courses. 1 also give youFREE a Life Member-
ship which enables you to stay longer if you wantor
to come back at any time and take up any new work
which is constantly beinginstalled to keep my school
the most modern at all times.

You Don’'t Need Education
or Expeﬂence COYNE gives you educa-

tion lntf experience by
actual work—that’s why you don’t need education or
experience tostart with.

Earn While You Learn!

I help students to secure jobs to earn a good part of
their living expenses while studying.

Send Coupon Now

Don’tdelay a minute—send that coupon right now for
ng big free catalog and full put?c%lm of special
offer, ACT NOW!

Free R. R. Fare to Chicago

C to Chi. — the country’s test summer
rosort city—and beready for BIG MONEY in 12 weekst

Endorsed by Electrical Industry

1300-1310 W. Harrison St., Dept.6-157 Chicago
I I SO PN MM PN SN SN N SR S NN

I Coyne Electrical School, Dept. 6-157
1300-1310 W. Harrison St., Chicago
Mr. H. C. LEWIS, Pres. Dear Sir:—Please send me
free your big new catalog and full particulars on free
railroad fare offer and two free courses.
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Radio News has become the greatest and largest Radio Maga-
zine today because it is founded on the one idea of giving the
readers the most active, valuable news in the quickest time.
OSCILLATING CRYSTAL SENDS AnoREGEIVES Radio News was first in giving the complete details of the new

WA Solodyne circuit and first in the description of the Crystodyne,

; the new action of the crystal detector. Further details and
circuits will appear in the September issue of Radio News.

The SOLODYNE PRINCIPLE

The Solodyne Principle is the most startling development in
Radio in the past two years. It does away entirely with the
“B” Battery in Radio. The First description of it was printed
exclusively in the August Issue of Radio News.

SMIN OG5

How to Make
An Experimental Set
with the New

] CRYSTODYNE

SEX. PAGE
™

The CRYSTODYNE

The new development that widens the scope of the humble
crystal, putting it in a class with the Vacuum Tube in flexi-
, bility, is another of the “Firsts” of Radio News appearing in
RADIO’'S GREATEST MAGAZINE the September Issue.

Radio News is read by 300,000 people every month.
It carries more news and articles than any other

Radio Magazine. Every large Radio Manufacturer 1 1

siberics T Radio News, "Radio News amic tho Radio News is sold on all newsstands for 25c
as much advertising as any other radio publication.

Radio News is First and Greatest in every detail. the COpy.

cience and
Invention

IN PICTURES
The Continuous Review of the March of Science
FEATURES OF THE SEPTEMBER ISSUE
NOW ON SALE EVERYWHERE

Salvaging Ships Inventive Science. The idea in back of Science and Inven-

Flame Thrower to Protect Hunters tion is to tell clearly by many pictures and everyday lan-

Uses of V?cuum_ guage the marvelous developments of Science in which

Dunninger’s Magic Art everybody is interested. Every page is a revelation of the

Ritz Neutrodyne Receiver great and vital things that are constantly around us in

Dr. Hackensaw’s Secrets everyday life and of which we are usually entirely un-

Roman Aqueducts aware. Science and Invention delves into the great labora-

The Cause of the Aurora Borealis tories of the men of Science and of the great body of in-

. . . . ventors who are constantly designing and creating new

And then there are over 208 pictorially explained articles on things and places them before you in an interesting way
every conceivable phase of the most fascinating field of that keeps you marveling at the greatness of Science.

Published by

EXPERIMENTER PUBLISHING COMPANY
53 Park Place, New York City
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Agents Wanted

Big Money and Fast Sales. Every owner buys
Gold‘ Inid:l’u for his auto, You charge $1.50;
make $1.835. Ten orders daily easy. Write for
partioulars and free samples. American Mono-
gram Co., Dept. 226, East Orange, New Jersey.

We Want Salesmen and Agents, either whole or
side line, to sell our low priced radio books to
trade. [Excellent proposition for live wires.

E. 1. Company, Publishers, 233 Fulton St., New
York City.

Books (Continued)

Experimental Electricity Course in 20 Lessons.
By S. Gernsback and H. W, Secor, E.E. A course
of the theory and practice of Electricity for the
Experimenter. Every phase of experimental elec-
tricity is treated comprehensively in plain Eng-
lish. New experiments are described and ex-
plained and nearly every application of Electricity
in modern life is given. 160 pages—400 illustra-
tions. Flexible cloth cover, 75¢ postpaid. Stiff
cloth cover, $1.25 postpaid. Experimenter Pub-
ggzxying Co., Book Dept., 563 Park Place, New York

ity.

Bi
:old'lnit.hll for his auto. You charge $1.60, make
$1.44. Ten orders daily easy. Samples and in-
formation free. World Monogram Co., Dept. 84,
Newark, N. J.

Agents—Write for free samples. Sell Madison
“Better-Made” shirts for large manufacturer di-
rect to wearer. No capital or experience required.
Many earn $100 weekly and bonus. Madison Mills,
564 Broadway, New York.

Books

«Nature’s Finer Foroes”; Lights; Colors; Tones:
Vibrations ; Electromagnetons ; Odic-Auras; Radio ;
Coldlights; Coming Inventions; Wonderful Oppor-
tunities; Fifty Lessons; Marvelous Color Cures;
260 Pages; Satisfaction Guaranteed; $2.00; De-
Luxe Edition $3.00. Table contents free. P, E.
Stevens, 242 Powell, San Franciseo.

Learn Ventriloguism. Book of instructions 30c.
J. Tillberg, Proctor, Vermont.

How to Make Radio Frequency Amplifiers. This
book is for the more advanced amateur, showing
the construction of the Radio Frequency Amplify-
ing Transformer and giving complete construc-
tional data. It
Frequency to amplifying units that the amateur

Meney and Fast Sales. Every owner buys |

may already possess and gives 15 hook-ups show- |

ing practically every use Radio Frequency Ampli-
fying Transformers can be put to. 32 pages, 15
illustrations; bound in beautiful two-color cover.
Prepaid 25¢c. The E. I. Company, 233 Fulton St.,
New York City.

The How and Why of Radio Apparatas, by H.
W. Secor, E.E. This newest book on radio mat-
ters fulfills a distinct gap in wireless literature in
that, while the treatment is made as understand-

able and as free from mathematics as possible, it |

at the same time incorporates a weaith of tech-
nique and instruction for the Radio Amateur—the
Radio Operator—the Installation and Designing
as well as teachers and students of the
subject in general. A very broad field has been
ocovered by the author, at the same time giving a
great deal of information not found in other text
books. If you are engaged in any branch of the
Radio or allied arts at all, you will surely need
this latest contribution to radio literature, which
is destined to be found on every radio man's book
shelf before long. A glance at the following list
of chapters gives but a very scant idea of the ex-
tensive and useful radio knowledge provided in its
text: The Induction Coil; The Alternating Cur-
rent Transformer ; Radio-Transmitting Condensers ;
The Spark Gaps; Radio-Transmitting Inductances;
Radio Receiving Tuners; Radio Receiving Con-
densers; Detectors; Telephone Receivers; Radio
Amplifiers; Construction of a
av ter and D eter; Antenna Construo-
tion ; The Calculation and Measurement of Indue-
tances; Appendix ocontaining very useful tables,
covering all subjects treated in this very unusual
book. This newest of Radio Works, aloth bound
in Vellum de Luxe, Gold Stamped and Hand
Sewed, has 160 pages. Size of book 6x9 inches.
The How and Why of Radio Apparatus, Postpaid,
$1.75. Experimenter Publishing Co., Book Dept.,
63 Park Place, New York City.

How to Build a Portable Receiver. Get this
complete pattern for building a praectical, portable
Radio Receiving Outfit. Pattern eontains Instrue-
tion Sheet, 8 full-sized blueprints of Wiring Dia-
gram, Panel Drilling and Construotion of Cabinet.
Prioe 50c postpaid. The Consrad Company, Inc.,
283 Fulton St., New York City.

Direct Reeding |

|

| York City.
shows the application of Radio |

Chemistry

Learn Chemistry at Home—Dr. T. O’Conor

You are reading them mow—others will read yours.
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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 oollege or university. See our
ad on page 663 of this issue for special 30-day
offer. Chemical Institute of New York, 66 W.
Broadway, New York City.

Health

Diseases and Their Innate Healer. Treats on
anaemia, apoplexy, appendicitis, asthma, bronchi-
:ii:, caglecg}-lg.tycon:ﬁpation. :ondmmptlon, convul-

ns, ility, gallstones, he.

A. J. Stevens, Wauseon, O cadache. - Book  60c.

Help Wanted

We Want Salesmen and Agents, either whole or
side line, to sell our low priced radio books to the
trade. Exoellent proposition for live wires. The
E. 1. Company, Publishers, 2383 Fulton St., New

Detectives Barm Big Meney. Excel b
nity. Travel. Great d-:uneg celient opporty

ence unnecesary. Write Ameri tectd:
tem, 1968 Broadway, N. Y. can De T

Money—8ilvering mirrors, refinishi
autolights, radiators, ehandeliers, Ou:.‘gut..li}mora
free. Write C. Sprinkle, Dept. 87, Marion, Ind.

Miscellaneous

Hauntingly Weird music similar to steel gui .
played upon ordinary handsaw. No knowledggiﬂt‘::
music necessary. Mastered in three hours. Simple

instructions, $1.00. Grad.
Tenne:see," y McPherson, Belleview,

Models and Model Supplies

The Modelmaker. For those interested mak-
ing_working models. Send 10n cents, l:ddmu
P. E., 120 Liberty Street, New York.

Patent Attorneys

uPnte?‘,b—bfend for form
on"" signed and witnessed.

schedule, information free. L:.nmterF:::il' Alrl?
wine, 288 Ouray Bldg., Washington, D. C.

““Evidence of Conoep-

Patents—Trademarks. Write for f
Books and *“Record of Invention Blanli:e'? ﬁgz
disclosing inventions. Send model or sketch of
ty;;\;x; mventxorlxz lfotl;ri ouf Examination and Instruc-
nFa.‘reeble: ectrical cases a specialty. Terms

St., Washington, D, C

Personal

Exchange Cheery Letters with New F
I‘i‘Vﬂu Betty Lee, Ine., Box 820 City Hall Srt.i:t?l‘gn..
ew York City. Stamp appreciated. ’

Victor J. Evans & Co., 913 Ninth
]

671

IIIIIIIIIlIIIlHlllllIIIIIIIlIIIlIIIIIIIIlIIIIIIIIIIIIIIIIIIlIIlIIIIlIIIlIIIlIIIlIIIlIIIIIllIIIlIIIlIIIlIIIllIIllIIlIIIHIIIIIlIIIlIIIlIIIlIIIIIIIllIIIlIIIlIlIlllIIllIIIlIIIlIIllIIIlIIIlIIIlIIlIIlIIIlIIIlIIIIlIIIIIIIlIIIIIIIlllllIlllIIIIIIIIIIIIIIIIIIIIlIIIIIIIIlIIIIIIIllIIIIIIIIIIIIllIIlIIIIIIlIIlIIIIIIIIIIIIIIIIIII!llllllllIlIIIIIlIIIHIlCIIII\";

OPPORTUNITY AD-LETS

Yeou can place your ad in these columns for only 4c a word. It will pay yea to read and investigate the offerings made from month to month in these
columns, by reliable firms, dealers and individuais frem all ever the country.

Ad-lets for the October issue must reach us not later than August 20th.
The Circulation of Practical Electrics is more than 57,000
Practical Electrics Company, Inc., 53 Park Place, New York, N. Y.

T

;i

Radio

Experimental Electricity Course in 20 Lessons.
By S. Gernsback and H. W. Secor, E.E. A course
of the theory and practice of Electricity for the
Experimenter. Every phase of experimental elec-
tricity is treated comprehensively in plain Eng-
lish. New experiments are described and ex-
plained and nearly every application of Electricity
in modern life is given. 160 pages—400 illustra-
tions. Flexible cloth cover, 76c postpaid. Stiff
cloth cover, $1.26 postpaid. Experimenter Pub-
g:‘}:\;ng Co., Book Dept., 63 Park Place, New York

How to Make Radio Frequency Amplifiers. This
book is for the more advanced amateur, showing
the construction of the Radio Frequency Amplify-
ing Transformer and giving complete construc-
tional data. It shows the application of Radio
Frequency to amplifying units that the amateur
may already poseess and gives 15 hook-ups show-
ing practically every use Radio Frequency Ampli-
fying Transformers can be put to. 82 pages, 15
illustrations; bound in beautiful two-color cover.
Prepaid 25¢. The E. 1. Company, 233 Fulton St.,
New York City.

Salesmen Wanted

A Salesman Wanted in every town or city within
25 miles of a broadcasting station to sell Radio-
gem, the complete radio receiving set that retails
for $2.60. With Radiogem there is nothing elss
to buy—the outfit includes the Radiogem receiving

| apparatus, 1,000 ohm phone, and aerial outfit. The

{

|
|

cheapest radio outfit on the market—yet as prao-
tical as the most expensive. Big money to the
right men. Send $2.00 for sample outfit. The
Radiogem Corp., 66-R West Broadway, N. Y. City.

Tools

No Home is complete without a compact kit of
handy tools for odd jobs about the house. Write
for prices and information on “RAGECO” Tools,
finest quality, medium priced and built for heavy-
duty service. The Radiogem Corporation, 66-P,
West Broadway, New York City.

This Complete Radio
Receiving
Set

Consisting of
Radiogem
Gemphone
and Aerial

3 2.50

This outfit is ab-
solutely complete. It
includes everything
you need to hear the
Broadcast Programs,
market reports, time
signals, ship calls or
land etation mes-
sages. Nothing more
to buy—no batteries or tubes needed—no upkeep of
any kind.

The simplest radio outfit made—yet as practical as
the most expensive. A crystal receiving set that you
can operate and enjoy even though you know abso-
lutely nothing about radio. You receive the RADIO.
GEM unassembled, together with a clearly written in-
struction book, which shows you how to quickly and
easily construct the set, using only your hands and a
ecissors. The instruction book explains simply and

letely the principles of radio and its graphic
illustrations make the assembling of the RADIOGEM
real fun.

Complete Radiogem Outfit
The Radiogem, only................0000
The Gemphone, only.......
Aerial Outfit, only.........cocceeevnnns

The Radiogem Corp.

66-P W.B'way, N. Y.C,, N.Y.

I

e
£

- P~

1924)

(Patented Jan. 8,
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PRACTICAL ELECTRICS READERS’ BUREAU

Time and Postage Saver

N every issue of PRACTICAL If the advertiser requires any money
ELECTRICS you undoubtedly see or stamps to be sent to pay the mailing

numerous articles advertised about charges on his catalogue or descriptive
which you would like to have further literature, please be sure to enclose the
information, - correct amount with the coupon.
To sit down and write an individual We will transmit to the various adver-
letter to each of these respective con- tisers your request for information on
cerns, regarding the article on which their products.
you desire information, would be quite This service will appear regularly
a task. every month on this same page in
As a special service to our readers, we PRACTICAL ELECTRICS.
will write the letters for you, thus sav- If there is any Manufacturer not ad-
ing your time and money. vertising in this month’s issue of
Just write the names of the products PRACTICAL ELECTRICS from whem
about which you want information, and you would like to receive literature,
to avoid error the addresses of the man- write his name, address and the prod-

ufacturers, on the coupon below and uct in the special section of the cou-
mail it to us. pon below.

TEAR ALONG THis LINE

READERS’ SERVICE BUREAU
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product

as advertised in the ... —.issue of PRACTICAL ELECTRICS.
I Catalogue
List here specific article on O 0P “f
Iatatzf2 (St,e‘zg%ﬁﬁgm) which you wish literature. L‘;’e wi;
this column,

If you desire any special informatien from a manufacturer whose advertisement does not appear
in this month’s issue, use this space.

Your own name here

Address

If you are a dealer, . .
k here. City . State
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HAWKINS ELECTRICAL GUIDES oums

8500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH SEND NO MONEY—SEND ONLY THIS COUPON
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Know the facts in Electricity. They mean more money and better E-" ------ B o )

position for you. Hawkins Guides tell you all you need to know 1 THEO. AUDEL & CO,,

about Electrlicity. (llivery important ellectric(iil subject covered so E 72 Fifth Ave.,, New York City

you can understand it. Easy to study and apply. A complete, y ; s .

practical working course, in 10 volumes. Books are pocket size; | Eﬂéeg;}‘eRsllxct)lr\nll‘t &?1{5{1 f(r;%::;rpn:artﬁ):lbg)/\“gégN;

flexible covers. Order a set today to look over. once prepaid, the 10 numbers. If satisfactory, I agre:
LEARN ALL ABOUT to send you $1 within seven days and to further ma’

Magnetism—Induction—Experiments — Dynamos — Electric Ma- you $1 each month until paid.
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management Name
of Dynamos and Motors—Dist:bution Systems—Wiring—Wiring
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating
Currents and Alternators — Alternating Current Motors —Transformers —
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers —
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index Employed by ........coovvvioiin...

of the ten numbers.
SHIPPED FREE

Not a cent to pay until you see the books. No obligation to buy unless Home Address .......... 500aaaaaaa0a 5000000000003A0a4
you are satisfied. Send Coupon mnow—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.

OCCUPALION ..uvtvnianranioasaneaseaasonces sovavnans

Reference ......o0vvvvivnane. 50000 008000000000




The Sure Way to Big Pay

Hundreds of practical men have stepped into
big-pay jobs in the electrical world simply by
making good use of these five pay-raising books.

From the books they learned just what they
would be expected to know—they learned just
what had to be done and just how to do it. They $ »
found in the books the best methods of doing > S ‘
everything in the way of electrical maintenance - e R =g
and repaixi. hToday thley know their work as ex- E] T N “"*"‘—”
perts—and they are drawing experts’ pay. 3 YPrT : It Al

]The sur;e way tlo bi};{r paslr iis kn(;\\iledgi—]l(noz\'l- i F ;CTRIC\”? HECIRICAI ‘;LECTRI(‘M;: SCTRICA
edge of what to do—knowledge of how to do it— "\ \ i (T ! ANC TRV
knowledge of every side of your work. And that ’ NTENA TMCE TENAN WIEN

knowledge—every bit of it—is in these books. 1 AND . AND 1y 4Nk AND
ready to help you to a bigger and better job just ‘ R REPA]R Pu,PAIR REPAIR \EPAIR
as it has helped others. e AP T A

———— ~
—

Electrical Maintenance and Repair—

5 volumes — 1736 pages-— 1818 illustrations — library binding

——— -~ . —

These five volumes contain the largest col-
lection of practical methods for electrical re-
pair and maintenance men ever put together
in book form.

Every one of the books is jammed from
cover to cover with good, sound, how-to-do-it
information—the kind you have to have when

(secmve  “LECTRICAL

NOUCTION My
MoroRs. CHINERY

Dupey _ ANNETT
. ———— -

=N

anything goes wrong.

Practical, how-to-do-it information
that you can use on the job

They cover every phase of electrical repair
and maintenance work from armature winding
to the correction of brush troubles. And the
treatment is always from the practical man’s
standpoint.

Fundamental laws and rules are discussed
when necessary, but there is no hard-to-under-
stand theory or discussion of design. All of %
the material presented in these five books has Rt SeGRAwHILL
been obtained from actual experiences. The li- aeAN P ponmany
brary outlines the practical remedies that have > L Sae——t
been applied by repairmen all over the country
in the solving of puzzling electrical problems.

These Books Tell You Everything the Expert Maintenance
and Repair Man Must Know

The books discuss direct and alternating current windings—repair shop methods for rewinding armatures-
commutator connectlons—the. testing of armature windings—the testing of induction motors for faults—
practical ways of reconnecting induction motors—commutator repairs—correcting brush troubles, ete.

— AT

& They tell you how to inspect and repair motor starters and generators—how to diagnose motor and
. generator troubles—how to figure new windings for old cores on induction motors, They give you
McGraw-Hill scores of practical methods used by electrical repairmen to solve special problems.

Book Co., Inc.,

370 Seventh Ave. %, Kinks, Methods, Short-Cuts, Diagrams. The Most
R Cal Valuable Kind of Help For You

Gentlemen : k!

Send me the LIBRARY
OF ELECTRICAL

The books give you practically every kink, short-cut and help that is known to the most
expert electrical men. They tell you not only what to do when there’s trouble but they

%
“
“
>,
%,

MAINTENANCE AND RE-  », point out exactly how to do it. And you can be sure that when it's done, it's right.
‘: ,‘5'1:‘ ((shxplx:mj charges pre- %, Every chapter is written with the practical man’s needs in mind. Instead of telling you
paid). for 10 days’ free exam- ", a lot of high-sounding theory, the books get right down to brass tacks and cover actusl

ination. If satisfactory, I will

send $2 in ten days and $2 per "f,’
month until the special price of $14 =
has been paid. If not wanted, 1 will
write you for return shipping instruc- %,
tions. (Write plainly and fill in all lines.) “

repair problems from the how-to-do-it point of view.
Examine These Pay-Raising Books
For 10 Days FREE

8
\“‘
8

NAMC. .o ov ot “,  You can secure the use of these great books on electrical repair work for ten
days’ free examination. When you have seen for yourself what these books

Home Address ............................... 2 are and how much they can help you, send us your first remittance of $2.00.
O and Sl " The balance may be paid in monthly installments of $2.00 until the price of
y LLELEOoRAEn doo 0 Lo S3Raoer Lo UG SR 2 the library—$14.00— is paid. Send for the books today. Fill in and mail

Empioy®d BY) 55 5 femmb s A oenioerers W60 - o e s e the attached coupon.

T 4 9_1_24"2 McGraw-Hill Book Co., Inc. 370 Seventh Avenue, N. Y



