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THE HALL OF FAME

Will There Be A Niche For You?

Industries Need

Chemists—
Pay Them Good Salaries

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

—and Special
30-Day Offer!

Besides furnishing the student with his Experi-

mental Equipment, we are making an additional
special offer for a short while only. You owe
it to yourself to find out abenut it. Write today for
full information and free bcok. "Opportunities for
Chemists.” Send the coupon right now while it is
fresh in your mind. Or just write your name and
address on a postal and mail it to us. But what-
ever you do, act today. Signing the coupon may
prove the most important erert in your life—mail

it at once and let our buok give you the facts.

Act Now!

CHEMICAL INSTITUTE OF NEW YORK
Home Extension Division 6
66-B West Broadway, New York City

Please send me at once without any obligation
on my part. your free Book, “Gpportunities for
Chemists,”” and full particulars ahout the Experi-
mental Equipment given to every student. Also
tell me about your plan of pzyment and special
30-day offer.

NAME. ... toeereennennn Ceessenemasuvisiistiisne
ADDRESS...... O S S T S I
CITY ... Cereseseanns BE0IOH0O0.00 0000 000 0000
STATE...... Velssesieessiesesssani PR 6-23
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O man knows what is in store for him. Men now famous in business
and scientific worlds were obscure only yesterday. Men today unknown
may leave their names in the HALL OF FAME. Great discoveries have
been born over night — marvelous scientific deeds sometimes were the re-
sults of decades of labor, other times the outcome of a scant weeks
research. Truly, no man can tell what the future holds for him. But it is
within the power of each and everyone of us to control our own destinies,
by self-training and diligent study to fit ourselves to render a lasting ser-
vice to the world—a servize that will bring reward, perhaps in fame, per-
haps in riches. You contral your own future.

Great Growth of Chemistry
What It Means to YOU

It is the growth of chemistry that has made the past century the most
wonderful period in man’s history. In a few vears the chemist has changed
the industrial customs of tke world. In a little more than one century he
has advanced civilization by ten centuries. Do you knecw you can learn
chemistry at home in your leisure hours? You can—hundreds of othe:s
are learning now!

Dr. T. O’Conor Sloane
Will Teach You Chemistry

in Your Own Home

The Chemical Institute of New
York, of which Dr. T. O'Conor
Sloane is Ecucational Director. was
founded to fill the reed of amlhi-
tious, far-sizhted men who realize
and recognize the splendid future
chemistry ofters theni, but who can-
not spare the iime nor the money to
attend college. Dr. Sloane, a fore-
most authority on chemistry, will
teach you and will gire you any in-
dividual help you marx require. He
will personally go over your pape-s,
correct them, point out your faul's,
and place yom on the path which
bears foot-prints of many who have
trod it on to the HALL OF FAME.

Easy Monthly

Payments

You don’t have to have even the
small price of the ccurse to start.
You can pay for it in small montkly
payments—so small that you won't
feel them. The cost of our course is
very low, and includes everything,
even the Experimental Equipment—
there are nc extras t¢ buy with cur
course. Our plan of monthly pzy-
ments places a chemscal education
within the reach of eweryone.

Experimental Equipment
Furnished to Every Student

We give to every student withont additional charge
this chemical equipment, including forty-two pieces of
lzboratory apparatus and supplies, and seventeen dif-

ferent chemicals and reagents. These comprise the
apparatus and chemicals used for {he experimental
work of the course. The fitted heavy wooden box
serves not only as a case for the outfit but also as
a useful laboratory accessory for performing countless
experiments. Full particulars abcut this special fea-
ture of our course are contained in our free book,
‘*Opportunitics for Chemists.”

Chemical Institute of New York, Inc.

66-B West Broadway, New York City

Home Extension Division 6
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Would you like to
make $10 an hour?

Sounds like big pay, doesn’t it?

But thousands of men, when they have climbed the ladder and figured back,
have found that the time they spent in spare-hour reading and studying paid
them bigger than any wages they ever earned.

Let’s figure it. There are at least three evening hours a day that can be used
in putting practical knowledge into your head. Suppose you used just a fair por-
tion of these, putting in, say, 500 hours a year for two years—
1000 hours in all.

The well-informed man in any business can expect to earn
$2000 a year more than the uninformed one. In five years this
difference amounts to $10,000, or $10 for every hour of your two
years’ spare-time employment.

The\\\\ We are putting it conservatively.
CR

////// Many men have found their use of
.

spare time paid them as high as $25 to
1 ; $50 an hour. Spare-time investment is
— = the biggest thing you can undertake.

- LIBRARY OF PRACTICAL ELECTRICITY

/// / / l \'\\_\\\\‘ A combined reference library and home-study course

7 Reasons for Owning

The Croft Library of Practical Electricity the Croft Library
Paves the Way to Big ger Pay for You 1 By page of this 300G pase Libuy o tkes

only with the kind of problems you meet im

Thos. A. Edison, the great electrical inventor, writing to Terrell Croft, said: Souzfdailyfwork?
“Your method of explaining by analogy with things everyone knows, and 2 The author’s knowledge of electricity has been
the simple illustrations make your work one of the best that I have yet seen.” COHL] (U CT)| (OROs D) LSRR
In the Croft books you will find complete, detailed and up-to-the-minute information ﬁ,ii‘:;‘,l“fh,"v.‘ﬂof.'."’.';'f:ﬁ,f"?.'iﬂ'.'n. edr::tl:
on electricity, from the simplest principles to complete and economical operation of a man, cte., until he attained the position of
central station. You will be told the things you need to know about motors, generators, clsrtical chgineer with one of e 'l’li‘h;";_‘
armatures, commutators, transformers, circuits, currents, switchboards, distribution sys- his own consuliing compnre T 1e
tems—electrical machinery of every type, installation, operation and repair—wiring for 3 T
light and power—how to do it mechanically perfect in accordance with the National ,S,:Zefmf,"g:e.:rg're:‘:zb;:.;;.ml; “hem ::n'::ﬁ
Electrical Code—wiring of finished buildings—underwriters’ and municipal requirements find all the essentials of modern electrical
—how to do the complete job, from estimating it to completion—illumination in its every practice JgTheirfthoroughnescimakoajthomythe
standard electrical reference books of today.

phase—the latest and most improved methods of lighting—lamps and lighting effects, ete. . )

Send for your set of these pay-increasing books today and judge their value for 41)‘;:3::;"".{,;‘;".‘;“k‘:';“,nfpb:'; i
yourself. Don’t wait. You can make every evening hour worth $10 or more to you. periodical revisions by tne wuthor. Every elec.
trical worker will appreciate the value of this.

Free examination—No money down—Easy payments | 5evening in the volumes is clearly writtea—

clearly illustrated. Every man able to read
. We want you to test our Statements—we want you to compare the Croft books with others. Fill in and and write can understand and use them. Yet
mnl. the coupon attached and we will send you the entire set of eight volumes for ten days’ Free Exam- they are neither el tary or a rish
ination. We take all the risk—pay all charges. You assume no obligation—you pay nothing unless you -
The flexible keratol binding of the Croft

gggi?: t%hl;:el;li‘ﬂsl; books makes them ideal far either workshop

in ten days and or home library. They sre easy to handle—

the balance at the and they will last.
rate of $2 a month. 7 The worth of any set of books is usually indi-
. v - Send the ocoupon cated by its sale. Over 30,800 electrical work-
Yo 2 ol L ——— > l-:ig]‘(” fal;d gee E{lfe E"Tble)xinkne"'l.':d e_xpem—a;e now using l:i:
LIBRfARY UB-I}ARY LIBI}ARY LIB?RIAIU ]_|BRAR1 LlBg-ARY LIBW UB 8 for yours-lf. p;opullar?loy..‘ ere’s a sonnd reason for t
o 9 9 of of
PRACTICAL PRACTICAL PRACTICA PRACTICNl Pracrickl PRACTICAL PRACTICAL Al )
EuecTRic ELECTRC EecrRim ELECTRON Fyeerpan FLECTRIC Ercrmn Fuecrm [kl McGRAW.HILL BOOK CO., Inc.
—_— BT ———— p— ” - : Coupon 370 Seventh Avenue, New York City

r————.——-—————

Free Examination Coupon

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

Gentlemen—Please send me the CROFT LIBRARY OF I
PRACTICAL ELECTRICITY (shipping charges prepaid), for
10 days’ free examination. If satisfactory, I will send $1.60 l

PRACTICAL PRACTIGAL PRACTICA ELECTRICAL CENTRAL wlgng WIRING  PRACTICAL

2 ELECTRIC

o5 ELECTRICITY ELECTRICIY )y coomemy ¢ LIGHT«d FINISHED
MATHEA " PART 1  PARTH = STAT_‘_ON POWER  BUILDINGS '““9_“'“
PALMER _ CROFT CROFT  CROFT CROFT _ CROFT CROFT Cngﬁ

in ten days and $2 per month until $19.50 kas been paid. If
not wanted, I will write you for return shipping instructions.
(Write plainly and fill in all lines.)

SEEDS SNED JENED PUNNEE SENEN SEEES SN SN S —
4
o
3
[
—

Home Address.....cc.eiecectesesecssssossessssssusascans I
City and State.....ouiiiiieinriiiiiiieiieteriimmenacaesss :
‘ 3 Firm or EMDPIOYer. .ccceeaccecccstscoscsesocsauceacacscsansasn I
McGRAW- McGRAW: McORAW-  MGRAW  \ocume  necRAWe,  McORAW  McGRAW:
HILL HILL HILL HILL / Ly HILL HILL HILL Occupation
———— —— S————" APt OCCUDARLION ¢ tviiiiiiiiiiriirieiereieceeteoranmesciononnsnns
e & B e S I P.E. 6-23
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10,000 Trained Men
Wanted in the
Electrical Field

The World Technical Institute methods of training
men at home are a revelation. “l am amazed at the
manner in which you cover the most difficult subjects
in electricity without resort to higher mathematics,”
says one of the leading vocational educators of America.
O The highest salaries in the histo
Salarles Of $72 oNf thlg ellegctgi}s’c:lallsgn?lg%fylgre now spm?
. early one billion dollars per year is

bei spent extensions, terials,

to $200 Per Week teine sent on extensions, materiss

o There are 14,000,000 old houses and
The World Technical In- thousands of new ones under construc-

. 2 tion to be wired. Trained men are at
stitute agrees t.o.glve you a premium, Salary, bonus and over- %
a better training than time have brought about undreamed of =
s . .+ earnings.
any other similar Insti- Manufacturers of electrical machin-

tution or refund our ery are operating to their fullest ca-
: y pacity. Scores o at hydro-electric PRESIDENT
money. projects are plzmnegre WORLD TECHNICAL INSTITUTE

YO U ] Young man and old are you looking for
* independence? Are you helping yourself?

Now is your chance. The opportunity to make good, to do cradit to yourself and
family, is here. Don’t waste any more valuable time in thinking and
talking about what you want to do, what you would like to

do. Your success in the electrical game is sure.

As-In-Practice Training at Home

Take the short-cut to big pay. The World Technical Institute’s improved methods T 5 v
of training men of all ages are ten years ahead of anything of the kind. E LE C T

No Matter About Your Age, Experience,

The World Technical lnutitwe | OF  Previous Education

School Can Offer— If you can read and write, if you can add, subtract, M

. A . multiply and divide, we can make of you an expert. We

(1) Cﬁ:’:‘?ﬁ:’f&n Dir:cte's::_'y gm‘;‘e‘ﬂ%‘g will help you to make more money than you have ever
electricity, inecluding : dreamed of earning. Our course outclasses all others in T

(2) Power plant management, main- simplicity, accuracy, modernity and thoroughness. E

tenance, installation.

8) Wiring, armat winding, bat- o
T e Free Tools, Instruments, Material
(4) Illumination, signs, motion pic- You will be supplied with a real working outfit, con- /‘,,

ture operating. sisting of a motor and over eighteen standard articles.

(6) %gsc:?ptig:. ';‘:::iilf:r’ of every | Superior to the working outfit of any other school. It is

(6) Contracting, merchandijs- | Yours to keep. No strings attached to it. e—
A AE
1 g 1a 1 0 .
® xvetldr;n .:me":?n.i énﬁ"mr?fém.“ Free Employment Service
utomobile ignition, lighting This 56-
d starting. _We render a real employment ser- Ab l l F 1]
{9; égmplse?er instruction in wireless, | vice to students who wish to avail SO Ute y reeo Page Book
(10) Real working outfit, presented | themselves of the same. We give This book, which

free. real time and energy to placing 2 cost $2,600 to produce, is vours for the
511 A rea! employment service. students in. satisfactory positions. asking. It will tell you hundreds of vital facts about the world
12) Information which will enable of electricity which you should know. It also reveals the

you to become an expert drafts- startling truths about the latest thod
mar}.o nexp r Money-Back Guarantee big positions. et me of preparing men for
(13) I:!ee\ggv&logng&u;r?vork by an You run no risk whatever in en-

(14) Personal instruction by anelec- | Iolling with us. The risk is all ours.  Your Future Lies in This Coupon

trical engineer. We give you a Bond which guaran-

}g l&’;meyl-‘back guarantee lbond. tees satisfaction.

nsulting service until you are .

earning $100 per weeck. . WORLD TECHNICAL INSTITUTE,

an ﬁ:‘ée%h%:gt::mge' of our Key- Mall Free Coupon Now Fuller Bidg., Jersey City, N. J.

(18) Information which will enable . Gentlemen :—Send 10 me postpaid, and without obliga-
ysou to procure a }llicense iniaendv ‘nogzrgzeuﬁrzr?: :'m:idutlob?}?:'ml&(z }Il‘::ll. hytou!:' val\ﬁl-le ilh'x;tralt’ed ,book entitled, “Electrieity

am 1 tsattr% L mw}:i o ere requirec. | remarkable offers ever made by any o aid wy 2 Master eacder. also full particulars im
o aetion, wwhich will help YoU | school will be mailed to you free and are making 1o stedemes, “nd the remarkable offers yow
few weeks after you enroll. postpaid upon receipt of coupon. g to ente.

(20) A diploma which means that you

) have comfletedthemostprac cal WORLD TECHNICAL Name.. ..ottt e e

course of training in existence. INSTITUTE
(All explained in Free Book.) Address.. ..oiiuiiii ittt i e

Fuller Bldg., Jersey City, N. J. P.E.-6-23
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KNOW

WHO IS SENDING

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

4th EDITION OF THE

CONSOLIDATED RADIO
CALL BOOK '

7 Two-Color Radio Map\s;—

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

Ninety-five per cent of all Amateur Calls in the U. S. and Canada are
Listed Besides Other Valuable Information Contained in This Book

Amateur Radio Calls of the United States and and Changes in Various Governmental Reg-
Canada; Every Vessel, Coast Station, and ulations, How to Determine Charges on

Radio-Compass Station in the World; Radio- Radiograms, Free Medical Advice by Radio

phone Broadcasting Stations of the
United States; Every High-Power
Station in the World; Special Land
Stations of the United States; Time
Signals, Hydrographic and Weather
Reports of the United States and Prin-
cipal Foreign Countries; Interna-
tional Abbreviations; Assignment of
International Calls; Press Schedules; Radio-
gram Rates; Cable Rates; International
Morse Code and Continental Signals; and
Complete General Information covering Dis-
tress Calls, International Safety Signal, Use
of 800-Meter Wave Length, Amendments

$120

Prepaid

to Vessels, and much other useful
information.

And every vessel and land station in
the world is represented and listed
alphabetically, according both as to
name of vessel or land station, and
to call letters. The Consolidated
Radio Call Book is the only book in
print officially listing all the Radio calls as
issued by the Bureau of Commerce. And the
New Radiophone Broadcast Section is par-
ticularly complete and gives all available
information concerning calls, wave lengths,

PROGRAMS, etc.

Published by

Consolidated Radio Call Book Co., Inc.

96-98 Park Place, New York City

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




Practical Electrics for June, 1923 341

(Blgr?ﬁicated EleCtl'iCﬂl Expel't

You, Too, Can
Learn to Boss

E *3500 to *10000 a Year

Trained “Electrical Experts” are in great the most simple, thorough, and successful Electrical Materials and Measuring Instrnments absolutely
demand at the highest salaries, and the Coursein existence, and ofters every man, regard- FREE. I also furnish them with all supplies, in-

L g pd A less of age, education, or previous experience, the cluding examination paper, and many other things
opportunities for advancement and a big success in  chance to become, in a very short time, an “Elec-  that other schools don’t furnish.  You do PRA G

E!}; line are]tllm;e greate’s’t ever ;;Bwn.$200 " trichI‘ Expert,” able to maxe from $70 to $200 a TICAL rv‘vo.rk—fA‘I‘ rl;l()ﬁME rwith] this Outﬁt‘;V 0‘1{&2
ectrical Experts” earn to aweek, weel start right in after the first few lessons to
Fit .yoursel.ft.for omf of tht:se big I Give You a Real AT YOUR PROFESSION in a practical way.
paying positions. n my twenty
ears o? Electrical Engineering T :‘omec:‘“"n.;‘h:f Training Get Started Now—
have gathered some wonderful and y urse . K Mail C
interesting facts about this great Make SUCCESS As Chief Engineer of the a oupon
TR T L Certain Chicago Engineering Works, I want to send you the “Vital Facts” of the
) 1. PracticalMoney-Mak- I know exactly the kindof training  Electrical Industry including my Electrical
ing_Instruction—no aman needs to get the best posi-  Book, Proof Le<sons, and a sample of my guaraa-
useless, high-sound- tions at the highest salaries. Hun-  tee bond all FREE. These cost you nothing and
Learn at Home to ing theory. dreds of my students are now you'l enjoy them. Make the start today for a
Ea $12.00 t 2. Free Electrical Outfit. earning $3,500 to $10,000 a_year. pright future in Electricity. Send in the coupon
rn * o —Finest outfit ever Many are_successful ELECTRI- —_NoOw.
$30.00 a Day sent out for home CAL CONTRACTORS.

° experiment and L. L. COOKE, Chief Engineer
Todayeven theordinaryElec. | ; ppragieaivee. o Your Satisfaction Chicago Engineering Works
trician — the “screw driver vice. (Helps you get Dept. 21-A 2150 Lawrence Ave., Chicago
kind — is making money ~— big a good job.) Guaranteed
money. But it's the trained man 4. Free Consulting Ser- S
—the man who knows the whys vice. (No chance to So sure am I that you can [ROORIIIN 2L Oulﬁt COupon !
aﬁd._vglhex;eforfsEof Etl,gcflc“g-_— get stuck on any- learn Electricity—so sure am 2
ti::aked %uzlcio “’l‘)?)gs" or:lvinarl;" f,':g'g; a}‘(gfﬁ;ﬁ"?" I that after studying with me, you L. L. COOKE, Chief Engineer, [

lectricians — to boss Big Jobs—~— 5. Free E ngineer{ng too, can get into the “big money’’ I Chicago Engineering Works, Dept, 21-A |
the jobs that pay. You, too, can " " Magazine. class in electrical work, that I will 2150 Lawrence Ave., Chicago, Ill.
learn to fill one of these jobs— 6. Free use of my Elec- guarantee under bond to return Dear Sir:—Send at once the *'Vital Facts" I
spare-time only is needed. Be an " " trical Laboratory. every single penny paid me in containing Sample Lessons, your Big Book, !
*‘Electrical Expert’’—Earn $70 to 7. ExtraCourses Free— tuition if, when you have finished l and full particulars of your Free Outfit and
$§200 a week. Radio—Electrical my course, you are not satisfied it l Home Study Course—ali fully prepaid, with-
Drafting, was the best investment you ever out obligation on my part.
8. S%are_ Il‘ime Wolx;!(]— made. I |
pecial earn-while-
Age orLackof Expe' you-learn lessons, Name............ 00T000000000000 ceenesactoneans I
ri NoD back 9. Reduced prices on all FREE=—Electrical
iR AL Electrical Supplies. Worki Outsit Address....... 000000 500500000000GE000000000A0G [
You don’t have tobe a College 10, Cash Refund Guaran- orkKing Ou |
e i g tee Bond. —~FREE T, |
Man; you don’t havefto be a These features are | City and State................... 000000000000000
High School graduate, If you can all explained ia my 1 give each student a Splen- X
read and write English, my course . g g I—Occupatlo ....................... Age........ I
will make you a big success. It is blg Free Book did Outfit of Electrical Tools, — — — — —— —— ————

The Cooke Trained Man is the “Big Pay Man
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me your 64-page book.
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Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be

called upon to do later on. In other words, learn by daing.
That is the method of the New York Electrical School.

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

The Only Institution of the Kind

in America

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

Over 8,000 Graduates are Succe :ful Men
in the Electrical World |

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

The N. Y. E. S. gives a special Automobile Ignitiod Course as an
advanced training for Auto Mechanics, Garage Men anld Car Owners.
The course covers completely all Systems of Ignition, Sthrters, Lighting
and other electrical equipment on automobiles, motor Hoats, airplanes,
etc. '

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

New York

Electrical School
31 West 17th Street, New York

'World Radio Histo!
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Electrifying Airplanes

TROLLEY
WIRE

AIRPLANE
CABLE

=,
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gradually taking the place of gas

and steam propelled devices, as the
advantages of electricity as a motive
power over all other existing forms of
power are becoming more widely appre-
ciated.

Not so long ago electrically driven ve-
hicles were few in number, the gas en-
gines and steam engines being used almost
exclusively., Then the electrically driven
street car came into use, the electric mo-
tors in the car taking current through an
overhead wire. As electrical development
increased, the electrically driven motor
bus, or trackless trolley car, taking cur-
rent through an overhead wire, came into
use. This car has finally been developed
so that it may carry its own electric en-
ergy, stored up in storage batteries, Mo-
tor boats and submarines are other devices
employing electricity as a motive power.
One concern in New York operates electri-
cally driven taxicahs exclusively.

Electric battery trucks and cars are

I :LEC'I[‘]R][CA]LLY driven vehicles are

All have heard of the trackless trolley, but what to call this tethered aeroplane is a difficult question.

used extensively in many industrial plants,
and in some cases electric battery loco-
motives are used for hauling heavy freight
trains. Perhaps the most important appli-
cation of electricity is for electrifying the
steam railroads. Electric locomotives are
used exclusively in many cities in place
of the smoky and noisy steam locomotives.
They are also used in long tunnels where
the smoke and steam would be objection-
able, and in the near future we may ex-
pect all railroad companies to install elec-
tric locomotives in place of the crude
steam locomotives.

Perhaps the only:vehicle that has not
been electrified is the airplane. Why can-
not the airplane be electrified as well as
all other types of vehicles? Of course the
difficulties involved are enormous, espe-
cially if we desire to have the airplane
carry its own power, in the form of stor-
age batterles. This would be impossible
at the present stage of electric develop-
ment due to the excessive weight. Obvi-
ously some form of trolley wire is re-
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The illustration speaks for itself, and
the insert gives a suggestion for the trolley and insulating brackets for the wires. By using a high speed motor the weight may be kept down.

quired, such as the illustration shows. By
this method the direction and height of
the airplane’s course would be limitzd; it
would mean that the airplane route would
be limited to one or more places, or wher-
ever the trolley wires are strung. This,
of course, would prevent the electrically
driven plane from being used universally
in place of the gas driven plane, but for
some uses the electric plane would be de-
sirable, especially where safety and de-
pendability are of importance, such as in
mail planes and passenger planes. For
such needs an electric airplane rouse be-
tween the largest cities would be found
very useful.

The altitude at which the airplane flles
would be limited to perhaps 100 feet; in
case of an accident or of an Interruption
in the power supply, the plane would only
have a short distance to volplane to the
ground. The ground under the airplane
route would be leveled, so the plane could
alight and roll on the ground. This would
be taken advantage of probably when
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traveling over a steep hill. At night the
entire course would be illuminated by elec-
tric lamps, as a guide for the pilot.

Another condition that affects the elec-
tritying of airplanes is the weight of the
electric motors. The motor would require
the same careful attention to design as did
the gas engine. The present electric mo-
tors are four or five times as heavy for
the same power as the gas engines, so that
special light weight airplane motors would
be necessary. Due to the practically con-
stant speed of the propeller the motor
could be of the alternating current induc-
tion type, which is the most reliable motor
in existence. The use of alternating cur-
rent would greatly facilitate the transmis-
sion of power over the line.

The design of the trolley wire and trol-
ley would have to be carefully determined
and tested out experimentally. The illus-
tration shows one method, the current
from the trolley passing through a strong
cable, a small steel cable being used in
order to reduce the air resistance as much

- as possible. By using fairly high voltage
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the resistance of the trollgy contact and
the steel cable would have little effect.
Now that the airplane is electrified, next
comes the helicopter—a spedal type of air-
plane. By means of huge propellers this
device rises straight up, vertically. Recent
tests of experimental helicopters have
shown that they may yet be practical, but
in case of motor failure they crash to the

Possibilities of the electric helicopter. As it rises,
a double electric cable is carried along to drive its
motor. If the idea could be carried out in practice,
it would afford a most useful exploratory agent,
which could have extended use im peace as well as
in war.

ground. By electrifying them, using relia-
Dble electric motors in place of questionable
gas engines, this danger lq alleviated.
The illustration shows  an electrified
helicopter, with cables connecting the mo-
tors in the helicopter to “the source of
electricity on the ground. This device
would be found useful in army work for
aerial photography and for observations.

Loud SpeaKers for Street Cars

HE introduction of an electric railroad
in a community involves very heavy
capitaltzation, which of course includes
overhead charges and amortization. The
capital has to have interest paid upon it,
and a large part of the investment is de-
voted to introducing perhaps a conduit for
the conductors or to erecting an overhead
line of wire, with adequate supports, and
laying a track which is of very expensive
description and laid with very heavy rails.
To reduce the expense of running the
cars, which of course Is one way of meet-
ing the overhead, the cars are made very
large, so that the regulation two men, a
conductor and a motorman, take care of a
greater number of passengers.

As another way of meeting the emer-
gency, the one-man car has been intro-
duced. This is not a new idea, for in the
old days of horse-cars, one-man Cars were
used very extensively, the driver being

/L e
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responsible for the collection of fares,
often by a special fare box, in which the
passengers were supposed to put the coin
due for their ride.

The motorman on a one-man electric car
has much to do, and it is advisable that
all his energies be conserved as far as
possible. It is also desirable to have the
names of the streets called out to the pas-
sengers, and the motorman with his back
to the interior of the car is not well
placed for calling the street names in a
voice which will be effectual.

A speaker can talk into a microphone
in a low, clear voice, and the sound can
be reproduced through a loud talker so
as to be increased in volume and given a
proper orientation as regards the passen-
gers.

We illustrate a one-man trolley car, in
which the streets are announced to the

'World Radio Histo
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On the left is seen the front portlon of the interior of an electric car.
A microphone is carried
over the commutator, and below

on a projecting arm, which extends directly
is an enlarged view of the mlcrophone

on its bracket; the motorman uses it for calling the street names, which
are repeated by a loud speaker in the car.

passengers by a loud speaker. Immedi-
ately by the side and at fthe level of the
driver’s mouth, a microghone is carried
on an arm projecting fram the frame of
the car over the commutator. This con-
nects with one or more loud talkers within
the car, so that all the driver has to do is
in an ordinary, distinct voice, not too
strong, to announce the street, and the
loud speaker repeats it te the passengers
in clear and distinct tones.

It will be seen that while the driver
naturally talks with his face away from
the passengers, the loud talkers face the
passengers as they repeat the words. The
apparatus is a very nice addition to the
equipment of the car, and one which would
naturally be supposed to increase the pop-
ularity of the line. Althcugh we speak of
it with reference to a ong-man car, it ob-
viously can be applied [Just as well to
others.
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Glim-Lamps

The Neon lamp is being exploited to a considerable extent in Germany and the illustrations given here

show what it is.
it supplies a glowing figure or letter acting as a luminous sign at night, or in dark places.

It is really an advertising or signal lamp, as the illuminating power is but slight, but

The utility of

such a device is very obvious, and the three illustrations reproducing the lamps from photographs show
their construction clearly; one photograph shows the effect when lighted.

who

VERY  experimenter has
worked with a spark coil is famil-
iar with the beautiful light effects
obtainable from Geissler tubes.

These are evacuated glass tubes of fanci-
ful shape, with a shert wire electrode
sealed in at each end of the tube, and the
tube filled with a rarified atmosphere of
different gases, hydrogen, nitrogen, oxygen,
carbon dioxide, ete., each gas having its
characteristic color as the electric dis-
charge passes through it.

The voltage on the secondary of a spark
coil is usually 30,000 volts or more, so
that the electrode distance of some five
inches is easily bridged in the very low
pressure gas. It will be also remembered
that the two ends of a Geissler tube ap-
pear differently in operation, and that this
difflerence may be reversed by reversing
the flow of the primary current. The ex-
planation of this is that the electric dis-
charging phenomenon is distinctly differ-
ent for the positive pole (anode) and for
the negative pole (cathode). Near the
former will appear a bright halo of a color
depending upon the gas used there, while
the immediate vicinity of the cathede will
remain practically dark.

A comparatively new lamp, perfected
recently in Europe and available on all
markets abroad, the so-called Neon Glim-
Lamp, is nothing but such a Geissler tube
modified in several respects.

Instead of using a glass tube the con-
ventional pear-shaped incandescent lamp
bulb was retained. To reduce the operat-
ing voltage from several thousand volts
dawn {o a more convenient and less
troublesome value the distance between
the two electrodes was reduced from some
five or more inches down to about one-
sixteenth inch. It was also found that
the minimum operating voltage required
could be greatly reduced by using a gas
within the bulb, which has a specially low
electrical break-down coefficient. Contin-
ued research resulted finally in the choice
of neon gas as best suited for the purpose.

Neon is one of the so-called rare gases,
like helium, krypton or xenon. One mil-
lion cubic feet of our air contain about 15
cubic feet of neon. Uy liquefying air and
a very complicated separation process of

all its other constituents. neon is obtained
by a subtractive method.

In the Geissler tubes it was the shape
of the glass, its fluorescence and the color
of the electric discharge between the two
sealed-in electrodes which constituted the
purpose of the device. The new neon lamp
is built with a different point in view.
The shape of the electrodes and maximum
luminosity are here the main factors, If.

“How to Make It”
issue of
“Science and Invention”

The June issue of “Science and
Invention” will be the great “How
to Make It” number. In this issue
will appear about 50 articles, all
“How to Make It” of every descrip-
tion.

It will be simply “chock-full” of
all sorts of articles so dear to the
heart of every experimenter and
every dabbler in the various arts.
Don’t miss this issue!

In the June number, also, the fol-
lowing important electrical articles
will appear:

“Photos Show Tracks of Atoms.”
By Prof. William D. Harkins,
University of Chicago.

“The Pay-as-You-Leave Trolld®
Car—New York’s Latest.”

“X-Ray Movies.”

“The Electric One-Man Orchestra—
For the Theatre of Tomorrow.”
By H. Gernsback.

“Photographing Sound Waves in
the Home Laboratory.”

“Experimental Electro-Chemistry.”
By Raymond B. Wailes.

“The de Forest Talking Movie.”

“Hunting Trouble in Radio Sets.”
By H. Winfield Secor.

“Reflex Sets Save Tubes—How to
Build Them.” By A. P. Peck.

for example, from a thin sheet of alumi-
num or any other metal we cut two pieces,
shaped in the form of. say, a letter “A.”
and mount these two pieces parallel to

each other, about one-sixteenth inch apart,
and enclose these fixed letters in a glass
bulb filled wih low pressure neon gas, with
an electrode connection for each plate, a
luminous letter “A” will appear upon ap-
plying a voltage of about 200 volts to the
two electrodes.

If the voltage applied is giving direct
current, one of the two opposing letter
electrades will remain dark, while the
other one will glow with a pinkish-orange
eolor, giving a very pleasing and penetrit-
ing hue. Reversing the current will cause
the previously dark electrode to glow, and
vice versa. If alternating current is used
the glow will change from one electrode to
the other at the rate of the frequency of
fhe alternating cenrrent. With commerecial
frequencies of 25 to 60 cycles per second
the change will be so rapid that both elee-
trodes will appear evenly aglow at all
times. DBut this is only an illusion, be-
cause the human eye cannot follow these
rapid changes. As a matter of fact, with
25 eycles this constant change causes quite
a pronounced flicker.

A very remarkable property of these
lamps is the extremely smnall power con-
sumption, which is between 2 and 5 watts,
or only some 10 to 20 milliamperes at 220
volts per lamp. A small toy transformer,
such as used to operate electric toy trains,
if wound with a ratio of 110-220 volts, has
ample power to supply a dozen of these
neon lamps. Of course it is not to be ex-
pected that such a small amount of elec-
trical energy can produce a large amount
of light; the average neon lamp will give
only about one candlepower. But general
illumination is not at all the purpose of
these lamps. They are being built and
used as signal lamps. showing luminous
letters or figures, or as fancy decoration
lamps.

In a row of sockets. arranged closely one
next to the other, may be fastened a num-
ber of neon lamps to spell out names,
words or sentences for advertising pur-
poses. Think of “EXIT” signs in theaters,
of house numbers. of physiciang’ names
over their house doors, of street names,
and of safety signs in mines, A host of
other possibilities nffer a fietd for these
new lamps. The low wattage is in all
cases i great hoon. Take, as an example,
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the word “EXIT”; its four
lamps will consume on an
average 4 times 3 watts, At
10 cents per kilowatt-hour the
operation of this sign will cost
about one cent for ten hours,

It is further possible to com-
bine several letters or- figures
into one common glass tube,
This reduces the price and
simplifies the mounting of the
lamp considerably. Such mul-
tiletter lamps are being made
to order.

But there is another impor-
tant use for these lamps, as
switch position indicators in
power houses or switching sta-
tions. By connecting a neon
lamp in parallel with a switch
on a circuit of 200 or more
volts this lamp will light up
when the switch is in open po-
sition, thereby indicating
whether the circuit is closed
(dark) or open (glowing). Be-
cause of the extremely high in-
ternal resistance of the lamp
as compared with the relative-
ly low resistance of current-
consuming apparatus, such as
motors, a light circuit, etc., the
lamp will burn at practically
its full rated luminosity re-
gardless of the resistance of
the circuit. Placed in parallel
with a fuse, the glowing of the
lamp will signal a blown fuse
to the attendant. In direct
current circuits of more than
200 volts the lamp can be used
as a very simple polarity indi-
cator.

For the present it is impos-
sible to manufacture neon

HE Westinghouse Elec-

tric & Manufacturing

Company has just com-
pleted six of the largest sin-
gle-phase auto-transformers
ever built.

The transformers are of the
water-cooled type and are for
outdoor service to form a part
of the largest 220,000-volt pow-
er system in existence. Each
unit is rated at 36,700 kv-a, 50
cycles, giving a bank capacity
of over 100,000 kv-a, and is
adapted for star primary and
secondary connections with
solidly grounded neutral, step-
ping down from 220,000 to
150,000 line voltages. A ter-
tlary winding, connected in
delta, is supplied for suppres-
sing third harmonies in the
voltage wave. The transform-
ers are of the shell type and
are designed to withstand
without injury mechanical
stresses due to short circuits,
when unlimited power is sup-
plied at the terminals. The
tested efficiency was over 99
per cent.

The new transformers are to
be used for changing the volt-
age of the two 150,000-volt
lines now running between the
Big Creek stations and the

Eagle Rock sub-station to 220,000 volts. At
present the city of 1.os Angeles is supplied
with power through the Eagle Rock sub-
station, the power being transmitted to
Eagle Rock over two 50-cycle transmission
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Various designs of the glim lamps, showing how well adapted they are
for display. The sign at the bottom gives the German word for “Ticket
Office” or the like.

Largest Transformers

Gigantic transformer recently constructed for one of the western develop-
ments in California. The man at the side gives an idea of its startling dimen-
sions. Interesting figures are given in the article,

lines from the great hydraulic development
on the Kern River. These transmission
lines are now operated at 150,000 volts, but
the growth of the hydraulic development
has made it necessary to change them to

glim-lamps for voltages of less
than 200 volts. This is the
minimum critical voltage at
which a discharge takes place
through the gas. For Ameri-
can conditions, where 110 volts
have been standard for most
distribution systems, this is no
doubt a very great disadvan-
tage, requiring a 110 to 220
volt step-up transformer in al-
ternating systems, and elimi-
nating the lamps entirely in
110-volt, two-wire, direct cur-
rent networks. But in Europe,
where these lamps are on sale
now, this is no handicap, as
practically all the systems op-
erate on 220 volts, both for
direct and alternating current.
A life ot at least 1,000 hours is
guaranteed for the lamps.

One other unique property
of the lamps may be men-
tioned. With incandescent
lamps a “flashing” effect must
be produced by some form of
electromagnetic or thermal in-
terrupter, which opens and
closes the circuit at regular in-
tervals. Such devices have a
limited range, and are liable
to get out of|order. But if a
neon lamp is; shunted with a
condenser anii with a resist-
ance in series with the combi-
nation, regular blinking on al-
ternating cirapits without any
moving mechanism, is auto-
matically produced. By adjust-
ing the condenser and resist-
ance the frequency of blinks
may be altered from one every
ten minutes th 15,000 per sec-
ond.

220,000 volts in order to eco-
nomically carry the increased
amount of power.

In additiom to being the
largest auto-transformers ever
built, these units are also the
largest units in existence for
stepping down from a 220,000-
volt line. An idea of their size
will be given by the following
figures: The tank, which has
flat sides and half round ends,
is 10 feet 3 inches wide and 14
feet 3 inches long, and approx-
imately 15 feet high. In order
that it may be shipped, the
side walls are divided near the
middle so that the top portion
can be lifted off. The height
from the ground to the tip of
the condenser bushings is
about 27 feet.

Ten thousand pounds of cop-
per and about 45,000 pounds of
iron laminations were required
for each tramsformer. Over
one-quarter mile of copper tub-
ing was required for the cool-
ing colls, and, at normal rat-
Ing, 75 gallons of cooling water
per minute must be circulated
through them. The total weight
of the complete transformer is
over 90 tons. Two standard
flat cars were required to ship
each tank and transformer

without oi], and a tank car was needed to
carry the 9,050 gallons of oil required for
each transformer.
about 30 toms, according to its specific
gravity, which is variable.

The oil alone weighs
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New Thg

Electri

Electric Pneumonia Cure

NEW development in

electro-therapy, called
4 the diathermine treat-
ment, which promises to be of
great benefit to mankind, has
been recently introduced in
Hoboken by Dr. H. V. Broeser,
X-ray specialist of St. Mary's
Hospital. This is a new proc-
ess for treating pneumoniu,
and was first conceived by Dr.
Harry E. Stewart of Yale, a
well known coach and athletic
leader. Dr. Stewart treated
twenty cases in the United
States Marine Hospital on
Staten Island, with remark-
able results; in fact several,
who seemed to have little
chance of recovery, improved
greatly under the application.
The method is applied only in
extreme cases, and so far not
a case has been lost.

The patient undergoing treat-
ment is first prepared by being
lathered on chest and back
with ordinary shaving soap
and water, after which a metal
electrode, four inches by seven inches, is
placed over the lathered portions and held
in place with Turkish toweling. The illus-

ration shows one of the electrodes on the

chest of the patient, the towel being pulled
aside to show the application. A circuit
from a high frequency current apparatus
is then connected to the electrodes, the ex-
citation penetrating deep into the body of
the patient and raising the temperature of
the lungs. The soap is applied so that the
gkin is not directly in contact with the
electrodes and it tends to prevent blister-
ing, although an ocecasional spark jumps
from the electrode to the skin and raises a
slight blister.

The treatments last 20 minutes and are
applied twice a day. For the first five
minutes the current is gradually increased
tp the maximum, which is about 2,000
milli-amperes. The current remains at this
value for ten minutes and is then gradu-
ally decreased. The patient receives no
electrical shock; he sometimes complains
af the sensation of heat, so that it is
recessary to regulate the amount of cur-
rent according to the different types of
patients. Usually four treatments are suf-

the lungs.

"'* REAT agitation has been caused dur-
ing the last year by Mr. Edison’s
questionnaire, evolved by him for determ-
faing the availability of candidates for
employment in the great Edison labora-
tories. Mr. Edison took what must be
recognized as a very sensible standpoint
—that availability in a man may be de-
termined by his general information—so
his questions covered a wide range of his-
tory and many subjects outside of technol-
ogy, even going so far as to ask how a
certain hand in poker would be played.

In spite of all criticism there is a great
deal of common-sense in Mr. Edison’s
method and it is understood that he per-
sonally is quite satisfied with his question-
raire.

A new cure for pneumonia.

ficient, although some patients require as
many as eight.

The benefit derived from this treatment
is presumably due to the heat generated
in the body of the patient by the action of

XPERIMENTERS and amateurs,

we want your ideas. Tell us
about that new electrical stunt you
have meant to write up right along,
but never got to. Perhaps you have
a ncw idea, perhaps you have seen
some new clectrically arranged “do-
funny’—ice want these ideas, all of
them. For all such contributed arti-
cles that are accepted we will pay
one cent a word upon publication.
The shorter the article, and the bet-
ter the illustration—whether it is a
sketch or photograph—the better we
like it. Why not get busy at once?f
Write legibly, in ink, and on one side
of the paper only. EDITOR.

the electric oscillations. This action di-
rectly or indirectly introduces heat deep
into the lungs without burning the skin,

Efficiency Tester

The illustration shows the application of
electricity for determinating the eapacity

New electric questionnaire; a registering appa-
ratus tells how a typist is affected by her work
from the standpoint of efficiency.

World Radio Histo

Instead of the pneumonia jacket we have
a heating system based on passing a current through the body for protecting

and seems to soften or other-
wise break up congestion, and
a few treatments seem to cause
rapid clearing up of the trou-
ble. The temperature on the
surface of the body is about
100 degrees, and the tempera-
ture within the lungs is from
104 to 106 degrees. In some
experiments on dogs the tem-
perature within the lungs was
found to be 115 degrees,

In patients treated ip this
way the fever gradually sub-
sides; heavy breathing stops;
cyanosis or blueness disap-
pears, indicating that the lungs
are able to absorb greater
(quantities of oxygen. There is
no sudden drop in temperature,
as is the case sometimes with
pneumonia treated in the usual
fashion. There seems to be a
dilation of the blood vessels
of the lungs, with the relief
from congestion.

The use of heat In the treat-
ment of pneumonia is very old,
and many people have been
saved by the simple application of a mus-
tard plaster; but this superficial treatment
is very ineficient in getting heat into the
lungs.

Klectrical experimenters will be inter-
ested in noting that although two amperes
of electricity act upon the chest and the
back of the patient, there is no electrical
shock. It has been known for years that
a high frequency electric current will give
no shock, and two theories have been ad-
vanced to explain the reason. One theory
is that the high frequency current travels
on the surface of the skin, and does not
penetrate deep enough to effect the nerves,
hence is not felt or produces no sensation
of shock. The other theory is that the
rapidly changing ‘current reverses before
the nerves have time to transmit the sen-
sation of pain to the brain, and each re-
verse of current annuls the effect of the
previous cycle of current. The rezsults
obtained from curing pneumonia by elec-
tricity would indicate that the high fre-
quency current penetrated deep Into the
body of the patient, and this fact seems to
support the latter theory, a sort of race
hetween nerves and currents.

of clerical workers. The personal elements
involved in the operation of a typewriter
are being recorded electrically, a system
adopted by the Prussian Ministry of the
Interior and by the municipality of Eerlin.

The apparatus is here shown testing the
work of a typist for determining fatigue
points and special inaptitudes and apti-
tudes. The apparatus can be connected so
as to record pulse beats, which give a
clue to steadiness of nerve of the operator.
There would be a suggestion, at least, that
the mere 1dea of being subjected to such
test would materially disturb the equanim-
ity of the subject of examination, but per-
haps to no greater degree than beinz con-
fronted by Mr. Edison’s formidable ques-
tionnaire.
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Odd Uses for Electrical Appliances

By J. E. Bullard

Tmate L aTa

OMIE morning one is confronted by
the faet that there seems to be no
draft to the chimney. It is alinost
impossible to make the furnace fire

burn as usual. Some sort of forced draft
is essential if the house is to be kept
warm.

An electric fan would answer the pur-
pose admirably but the cord on the fan is
not long enough to reach the nearest lamp
socket and permit the fan to be placed
close up to the ash pit door. DBesides, ex-
perience has shown that when a fan is
placed close to the door it soon becones
covered with fine ashes, which get into
the moving parts and do serious damage
to the fan.

Under such conditions the vacuum
cleaner can he brought into service. This
appliance has a cord long enough to be
connected to the lamp socket, even though
that socket bhe some distance from the
furnace. If the air hose is connected to
the blower part of the cleaner and the
open end of the hose is placed just below
the grate, when the current is turned on,
all the air that is needed will be blown
into the body of fuel,

The vacuum cleaner also has another
advantage over the fan; it can be placed
far enough away from the furnace, so
that there is no danger of damage by the
fine grit of the ashes set in motion by the
stream of air. The end of the hose can
he placed far enough away from the
crite so that the heat will do no harm.
Tt is better, however. to use one of the
fiber tubes in the end of the hose, or even
make a tin tube by cutting up a tin ean.
rolling the tin around a piece of round
wood of the right diameter, tying it in
place with wire and soldering the edge.

This makes an air-tight tube which will
answer the purpose admirably: the ecost
is very moderate, so that if damaged it
does not matter so much.

If the tube made from one tin can is.

not long enonch, more cans may he used.
Cut up the cans, press the tin out flat,
and solder one sheet to the other until a
strip long enough has heen formed. Tt
is well to have the different pieces over-
lap each other about a quarter of an inch,
The overlaps should be the same size on
all the pleces and only one side need he
soldered.

I T Bl o

Left—Heading pad as
chicken brooder, two
views.

Right—(Upper) Christ-
mas tree lighting outfit
for decoration. (Lower)
Blowing furnace.
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Below—Flatiron as a
stove. It is inverted on
an extemporized support
and the current turned
on.
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Next, roll the sheet thus formed around
the wooden cylinder with the soldering on
the outside, fasten the tin in place with
wire wound around it, and solder along
the edge. An overlap is to be made at
the edge in order to make the work of
soldering easier. When this tube is used
see that the overlaps of the sections on
the inside of the tube point in the same
direction as the stream of air. When
they point in this direction a few small
leaks at the spots where the soldering
was done will not be dangerous.

On the other hand, if the overlaps point
against the stream of air, air will be
forced through the smallest leaks, and in
addition these laps offer resistance to the
flow of air, with the result that not as
much is blown into the fire bed.

Should there happen to be some tin cans
around, of just the right diameter to fit
into the end of the air hose. miking the
tube becomes still simpler. Then all that
is necessary is to cut off the tops and the
bottoms of the cans, cut a short gash into
one end of each with a pair of tinsmith’s
shears, force the cut end into the end of
another can, and solder.

There will be less danger of damaging
the air hose when this tube is inserted,
if the end that goes in has its edges ham-
mered in all the way around, forming a
smooth rim free from all sharp edges or
points. This hammering can hest he ac-
complished by placing the tube over the
piece of wood on which it was first
formed. with the end of the tube to be
hammered projeeting about a quarter of
an inch from the end of the wood, fasten-
ine the tube in place hy means of a couple
of tacks or nails driven in close to either
end, and hammering the edge of the tube
over with a wooden mallet. The wooden
mallet will give a smoother edge than the
use of a hammer.

After the edge has heen hammered down
flush with the end of the wood har remove
the wood through the other end and with
a smaller hammer, a round nosed one is
hest, hammer this turned-in edge down
flat acainst the inside of the tube.

A tube made in this manner will last a
long time, will not damage the air hose,
and can be placed quite close to the grate.
Usually the air blowing through the tube
will keep it cool enouch. so that there is
no danger of the solder melting even
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though the end of the tube is placed very
close to the grate.

The vacuum cleaner, however, is not
the only household appliance that can be
used for various purposes. If a small
quantity of hot water is desired in the
morning for shaving purposes, the electric
flatiron can be utilized to provide it.

A small stand is first made, of wire or
wood. If made of wood, only three pieces
are needed. Pieces of board seven-
eighths of an inch thick are excellent for
the purpose. One piece five by seven
inches in size serves as the base of the
stand. Two other pieces seven inches
long and either four or five inches wide
are nailed to this base.

Thesé should be nailed with the five-
inch edge nearest the center of the base,
just touching lines that have been drawn
134 inch from the outer edges of the base,
or in other words just far enough from
the center of the hase so that the handle
of the flatiron will fit in between them
when they are nailed in place.

Now by placing the flatiron upside down
with the handle in the space between
these two vertical pieces, there is a very
serviceable electric stove upon which a
cup of water may be heated, a slice of
bread toasted, a small quantity of cocoa
made, or any other heating or cooking
done that is possible with a small electric
stove. .

One of the reflector type room heaters
may not appear of much service during
the hot weather in the summer. How-
ever, if the guard is removed and in
place of the heating coil a large clear
glass lamp is inserted. it will be found
to serve very nicely for lighting up the
hack yard, if necessary to enter it after
dark. perhaps working an a car at night.

If one has just purchased some young
chickens which need to be kept warm and
comfortable, the heating pad may be Just
the thing to supply the heat in a home-
made brooder. A little experimenting
will show Just which heat will keep the
brooder at the right temperature. The
pad may he placed on a shelf just above
the chickens and screened in so that it
will not be damaged by the occupants' of
the brooder.

Christmas tree lights are usually packed
away just after Christmas and not used
again until the followimg Christmas, yet
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there are many other ways in which they
can be of use. Perhaps a Hallowe'en
party is to be held: Jack-o-lanterns fit
in very nicely with the decorations, but
as most of these are made of paper it is
dangerous to illuminate them with
candles.

If a couple of 16-light Christmas tree
lighting outfits are available, eight lan-
terns can be hung on each of four strings
or wires running from the center fixture
of the room to the corners of the room,

with a Christmas tree light concealed- in
eaclhh of these lanterns. It is then safe
to use practically any other decorations
desired and the room is made much more
attractive than would have been the case
had the Christmas tree outfits not been
used. In addition, the fire hazard has”
been reduced to the minimum.

In using these lights, however, it should
be borne in mind that they do generate
a good deal of heat and light fluffy paper
should not be brought into direct contact
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with them or be bunched directly above
them.

These lights may also be used for other
decorative purposes. Ior exaniple, if
some special decorations are desired for
Fourth of July one might use card-board
tubes covered with red paper to resemble
fire crackers. The cord of the light is
drawn through this tube and fastened so
that the tamp will burn just at the top
of the tube., Red carbon tamps used in
this manner give quite a novel effect.

Traffic Dome Signal

_An_automohile running against a traffic dome
signal, constructed to sink under its weight.

I have before now illustrated illu-
minated safety domes to be placed
on roads as traffic guides or warning.
The idea has been to produce a light
under heavy grating, which grating
would he so ltow that a car which by
any accident struck the deme, would
run over it without disagreeable jar.
The objection to this arrangement
was that the light was at too low a
level and could not be seen with suffi-
cient distinetness, The one we illustrate
overcomes this difficulty. It comprises
as before a heavy iron or sieel gruting,
almost cone shaped, and carried within
a beavy casing whose top is level with
the ground. The cone projects ecight
inches above the street level. and within
the cone are two 50-watt incandescent
launps. The cone is perforated to let the
light show out, in two or three different
designs; the cone is so high that the
light is vixible for a considerable dis-

I'l‘ is often found to be a defeet in electrie will

cooking vessels that the heating ele-
ment is a part of the appliance and is
irremovable therefrom,

In the small immersion heaters which
are so mich used a separation of the heat-
ing element from the container is accom-
plished. Another solution is given by the
apparatus we illustrate, of German origin.

What muay be termed a heating band,
with a spring to draw the ends together,
is made of such size as to fit around the
vessel to be heated. The heating element
is made of chrome nickel and is covered
on its outer circumference with a layer of
ashestos to prevent loss of heat. The
inrer side is insulated by miea which,
while affording electric insulation from
the metal of the pot, is <o thin that it does
not cut off the heat noticeably.

There is a protective envelope which
may be made of nickel steel, and some-
times an inner strip of copper also. To
apply, the band is sprung around the pot,
and here, as will be seen, it is necessary
for the vess<el 1o be of proper diameter, so
where several vessels are to he heated in
suceession by one of these appliances it

. " N Details of the telescopic construction and lig
tance, and there is no mistuking the ment of the traflic dome in cross-section.

sigmal, The part of the structure, in-
clnding the cone with cylindrical base
which carries the lamps, is telescoped into
a second eylinder, within which it moves
vertically up and down. To hold the cone
in place, helical springs are provided;
these hold it in the highest position. If a
car strikes it Dby accident, the springs
vield, and the cone with supporting cylin-
der is forced down into the containing
cylinder, so that the ecar rolls along almost
as if on the level.

The removable conical dome projecting
nearly a foot above the pavement is at
quite an effectual height, to give the light
zood range and visibility. The cone is ap-

proximately 22 inches in diameter at the

Heating Band

be necessary to have the requisite
muuber of vessels of identical size.

The helieal spring draws the ends to-
gother so as to bring the miea in close
contact with the side of the vessel. The
band is about 1% inches high and is made

A heating band. When this is sprung around a
vessel it heats it very effectually, and the heater
docs not come in contact with the contents of the
vessel. It is intended for household use,
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Traffic dome sinking under the weight of an
automobile running against and over it.

base. In one design colored bull's-eye
lenses are introduced in the openings
of the dome. In others the light emit-
ted is the natural light of the incan-
descent lamp.

1f a city erveets a heavy warning sig-
nal in a roadway, which will injure
any atomobile striking it, there is al-
ways a suggestion of a damage suit by
the owner whose car is injured. The
idea of these low level, roadway signals
is to warn passinz cars, and to direct
their conrses, without any danger of
injury.

Tt is recorded, we believe, that dam-
ages have bheen recovered Ly an auto-
mobhilist who ran into a fixed signal
post placed in the middle of the road.
The traffic dome, while just as useful as
the every-day type, can do no harm to
automobile or wazon and they cannot

. harm it. This is more than can be said
for the traflic signal post, which will
destroy a mud guard.

in a aumber of different sizes for diam-
eters ranging from 4 to 10 inches. There
is a certain amount of difticulty in chang-
ing the heating element, replacing an old
defective one with a new one, but this is
not often necessary, as the life of the
coil is very long. "The connection with
the circuit is very carefully carried out,
s0 that there is no possible chance of
burning out. The small sized bands with
an expenditure of H00 to 700 watts will
bring a quart of water to the boil in about
eight minutes. The largest band takes
about 1,100 watts.

It will be seen that it is a very simple
matter to distend the ring a little, so as to
receive thie vessel to be heated., It is, of
course, quite essential that the contact be-
tween hand and vessel should be good, and
naturally the circular contour of the band
must not be disturbed, although of course
the spring will do much to draw it into
shape. The ideal system would seem to be
to keep it as permanently as possible on
the saucepan or other vessel on which it is
to be used. As shown in the drawing, the
vessel is to he ceylindrical, not conieal, in
shape.
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Rail Grinder

A convenient machine for grinding the surface of
trolley rails by an electrically driven emery wheel, the
power being taken from the trolley wire proper.
end of the machine are seen two small wheels, so that
the machine can be pushed off to one side like a wheel-

barrow.

On the right, a double decked, six-wheeled, railless

trolley of English construction.

A.\ almost disastrous element of ex-
pense incident to trolley lines is the
track. The rails are extremely heavy and
are laid on a very expensive foundation.
They have a double purpose to fulfill;
they must carry the car and carry it
smoothly, and have to act as a conductor
of current for its return to the generators
in the distant power house.

The illustration shows a grinder for
surfacing off and cleaning the rail tops.
The current that goes through the car
motors has to pass from car wheel to rail,
so it is an object to have the surface of
the rail clean; the trolley car runs so fast
that any irregularities in the track pro-
duce considerable irregular movements in
the car, small imperfections in the track
seeming to be magnified as far as affecting
the car is concerned. The emery wheel
grinds many of these away.

The grinder is simply a little car in it-
self, carrying a motor to drive an emery
wheel. The power is derived from the
trolley wire, and the grader is, of course,
fitted with all the required feeds and ad-
Justments for doing its work, which is
grinding the surface of the rails by a
rapidly rotating emery wheel.

Two wheels will be seen carried on an

\/ E show in our {llustration what is

termed a unit washer. The opera-
tion of washer and wringer is effected by
a niotor, which is carried on a three-
legzed wheeled stand, so that it can be
moved about and made to do all sorts of
things.

Here the unit is shown geared to a
shaft, which drives a washing machine
and a wringer, the coupling to the shaft
of the wringer holding it in place, as the
wheeled base gives no firm support. All
sorts of attachments are supplied to he
operated by the conveniently mounted
motor. Any electrie light socket supplies
suflicient power. All the household ap-
pliances, washing machines, dish washers,
fce cream freezers, an emery wheel for
grinding knives and scissors, dough mix-
ers, can be run by its aid, while in the
garage it will pump automobile tires and
recharge storage batteries.

There fs little to be said about the
apparatus, as the view we present show-

On one
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Six-Wheeled Railless Trolley

axis parallel to the rails, which wheels are
on the right hand, as the illustration
shows the apparatus. If a workman lifts
up the other end of the machine, these
wheels rest upon the ground and the ma-
chine is eompletely lifted from the rails,
and can be pushed away to one side, out
of the course of the regular running trol-
ley ecars. Power can be taken from an
overhead wire by a pole carrying a wire,
with its own little overhead trolley to rest
upon the upper surface of the wire, rather
than to pass upward against the lower
surface.

Directly over the motor will be seen the
vertical feed, operated by a hand wheel
and feed screw.

HE trolley-bus, or electric railless
vehicle, operated from an overhead
trolley wire, is growing in popularity in
thickly populated districts in England,
where electric current is easily obtained.
For interurban traffic the trolley-bus is
showing economies in operation as com-
pared with the petrol vehicle, where it Is
impossible owing to high costs to lay down
tramway tracks.
The Tramways Department of the Brad-

Service Unit
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ford City Council has shown much enter-
prise in experimenting 'with trolley-buses
of varied types, and ¢ne of the latest
vehicles on the road is a six-wheeled car
with a capacity of over 60 passengers.
All four front wheels stieer, and the drive
from a 70-horsepower lelectric niotor is
taken through a counter-shaft to the rear
axle. The rear wheel has twin tires and
consequently the load ip distributed over
eight tires.

Without passengers the vehicle weighs
seven tons, the load 'being distributed
evenly between the twqg rear wheels and
the four front ones. Tle front wheels
steer independently from cone steering col-
umn, being mounted autpmobile fashion on
stub axles and not cardied bogie fashion.
The capacity of the vehirle is almost equal
to that of a tramway car, but the running
costs are much lower as only the overhead
equipment is to be provided at the cutset.

In England the street cars not only lay
their own track when a new service is be-
gun, but they must maintain the road
between the rails and 18 inches on each
side so long as the servi¢e is run, although
the ordinary street traffic contributes its
share of damage to the surface.

Contribuied by G. CEOWTEHER.

ing one of Its utilities gives the basis for
the whole story. It is suggestively named
by the manufacturer§ *“The Electric
IHousehold Servant.”

A most convenient little motor mounted on a
wheeled tripod, so that it tan be pushed about
wherever its services are fequired, and can be
made to do all sorts of woitk in the house.

If a house is fitted up with electrical
appliances, each witk ‘s own motor and
connections, the expesse will be very
large. But by such an appliance as this,
if one is content to opetate ¢ne appliance
at a time, the expense af installation will
be greatly reduced, fc? this motor will
operate anywhere withih reach of a base
socket or burner socket, As regards the
variety of work which 't can do, it may
be taken as represen*ing a number of
electrically driven madhines, if circum-
stances permit of theic being operated
singly.

|



Practical Electrics for June, 1923

351

Lilliputian Fan

MONG the peculiarities of automobiles

is their faculty of producing drafts
when not desired, and of being decidedly
warm in summner when standing, the
drefts which may verge upon being obnox-
ious being really missed by the occupants
of a motionless car,

The illustration shows a little electric
far which is designed for use in limousine
cars especially. This is arranged to be
attached to the ceiling or side and has a
double adjusting bracket so that it can
be twisted about to produce currents of
air in any desired direction. Mosquitoes
and flies are banished by operating this
fan, and one very obvious suggestion is
made that it be used in ambulances for
the sick.

1t is constructed for the voltage of an
automobile starting battery, six volts, and
is available for use wherever such a cir-
cuit can be drawn upon. liven small cabin

A small fan mounted on an adjustable bracket
for use in motor hoats, automobiles and‘ similar
places where the space to be operated on is small.

Storage Battery Filler

ONSIDERABLE time and labor in fill-

ing storage battery cells is saved by
the semi-automatic filler, a new device of
extreme simplicity, illustrated here.

A most convenient apparatus for filling storage
batteries which lights a lamp when the battery is
full, so that the water can be turned off by hand.

By means of this the exact amount of
water is permitted to flow into the cells
without overflowing or causing the elec-
trolyte to spill over. In addition to saving
time, the use of this device will materially
aid in keeping the battery tops dry and
will be equally useful where one battery
is kept or where a fleet is maintained.

The filler is connected with a supply of
distilled water by a hose. A compression
pinch-cock cnts off the water or lets it pass
as desired.

The bharrel end or handle of the filler is
grasped with the index finger resting upon

A

N one of our forthcoming issues we will

begin to give a series of prizes for let-
ters giving odd and unusual electrical
experiences.

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

We are certain that this department
will prove of much interest and instruc-
ticn, and until further notice we shall
pay the following prizes:

the trigezer on the lower side. The nozzle
end is inserted in the filling vent, the trig-
wer is then pressed, onening the pinch-cock,
and the water flows through the hose into
the cell.

~ As soon as the level of the liquid reaches
the proper height it causes a contact to be
made and a small electric bulb signal
lights. The trigger is then released, shut-
ting off the water, and the operation is re-
peated in the next cell.

HE basis of this motor is an old bell
mechanism, and the illustration is so
clear that a description is hardly needed.
A board or metal plate is mounted ver-
tically on a base as shown and to it the
magnet from an old bell is attached, with
armature and contact, The armature with
its wire prolongation constitutes the strik-
ing arm of the bell, and when current
is turned on this arm will vibrate up and
down very rapidly.

By means of a cannecting rod connec-
tion is made with the crank on the end
of the axle of a flywheel, As the armature
of the striking arm gZoes up and down, it
will turn the flywheel, whose inertia will
reduce the rapidity of motion, so as to
make the device practical.

As shown, the armature is attached to
a vertical spring back of the magnet; it
may be pivoted or carried by a horizontal
spring: of course all such details are af-
fected by the construction of the hell. The
end of the wire projecting from the arma-
ture is bent into an eye to receive the up-

boats, we are told, find such an apparatus
a welcome addition to their cabin luxuries.

After the automobile has been used with
sashes closed, as ‘during a storm, the fan
can be turned on when returning to the
carage, so as to drive out the exhausted
air, and it even may be used to circulate
the air when the windows are closed,
which after all is sometimes an allevia-
tion, although not a strictly logical pro-
cedure,

It thus appears that in this Liliputian
fan a most useful accessory for the auto-
mobile, motor boat and the like is pro-
vided. In the automobile it may even
operate to break up the drafts wtich
sometimes are found to be so very annoy-
ing, in alleged closed cars, which are
really, in many cases, unclosed, at least
to the extent that gaps are provided for
the most obnoxious kind of unexpected and
disagreeable drafts.

Toy Motor

Connecting Rod

Striking Armm, Fiywheel ;
s /

— — ———

Brass Spring
(

N gll2)

Angie Straps

-—

To Battery Shaft Beérinq

A well designed, reciprocating toy motor, con-
structed from an old elgctric bell, really giving
some interesting results.

per end of the connecling rod, which is
properly bent to correspond. A neater
way would be to flatten both ends, to drill
them and to insert a rivet, but this little
engine is supposed to be constructed along
the simplest possible lines.

A wooden wheel or roller, 3 inches in
dimmeter, will answer for the flywheel. A
grooved pulley can be placed in the center
of the shaft to receive a thread or string
to represent the belt. But little power is
necessary for operation.

Contributed by HHENRY RUFALL, JR.

New Prize Contest

The more unusual the experience, the
more chance you have to win a prize.
INustrations are not necessary, but the

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

letter should be either typewritten or writ-

ten in ink. No penciled matter can he
considered. Write only on one side of the
paper.

'World Radio Histo!

If two contestants should send in the
same winning experience, both will receive
the same prize. In the event of two or
more persons sending in the same as best,
second bhest, 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 giving the oddest or most
unusual experience. The second prize to
the one considered next best, and so on.

Communfeations to this department
should be addressed “Editor, Odd Electri-
cal IExperiences, ¢/0 PRACTICAL ELECTRICS,
53 Park Place, New York City.



Practical Electrics for June, 1923

il
3

Radiator Alarm

ANY automobiles are not equipped
M with motometers for indicating
the temperature of the water
within the radiator. A large number of

those so equipped, have no facilities for
lighting the gage at night. Therefore, at
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Location and connections of a thermostat bar on
the upper part of an automobile radiator, for
giving an alarm when the temperature rises.

night, on a mujority of cars, there isx no
way of telling from the driver's seat just
how hot the water becomes. Under these
conditions a radiator may freeze, the wa-
ter circulation may bhecome impaired, or
serious damage result.

The accompanying iltustrations show a
home-made contrivance which closes u
circuit and causes a small electric light
bulb, which is located in the dash, to
light up. The operation of this alarm,
which is really a heat-affected switch, is
obtained by a strip of brass and iron riv-
eted together, with one end stationary.
Brass has an expansion coefficient nearly
50 per cent greater than that of iron.
When the strip lies flat at, say, 60 deg.,
it will assume a slight curve at, say 100
deg. Thus it is casy to assemble this
switch so that it will close at any desired
temperature. The apparatus is housed in
an asbestos-lined metal box, which is
soldered to the back of the radiator, just
under the hood. A special thumb nut
operating an eccentric, enables the oper-
ator to vary the temperature at which
the light will burn. Thus, because of

radiation, it will be set to close .at a
higher temperature in winter, than in
summer,
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Top view of the thermostat bar as installed by
the filling pipe of the radiator on the top.

Procure a heavy metal hox about three
and one-half inches in diameter and one
inch deep, which is provided with a
serew-on cover,  Cut two strips of iron
and brass, each three inches long and one-
half ineh wide.  These should be not
thicker than 1G-pound bond paper. The
rivets used must be of rather soft metal
to prevent buckling the strips, but they
should be set solid. ¢

One end of this strip is Ilaid upon a
raised-up area of solder placed at one side
of the hox, and then covered with more

ikt

solder, formiing the stationary end. The
brass strip lies next to the box bottom,
but with a clearance of at least one-six-
teenth of an inch. If possible, the strip
should be riveted at a relatively low tem-
perature, not exceeding 80 degrees.

Drill a hole through the opposite side
of the box, directly over the free end of
the strip, large enough for a small fiber
bushing. This hole should be squared
slightly, and the bushing cut to fit, to
lessen the possibility of its turning with
the nut when in use.

Prepare a knurled nut of brass and
mount it on a small brass shaft which
fits the bushing rather snugly. On the
inner end of this shaft, mount a small
eccentric of brass or copper. Use a good
cement to secure the bushing in place.
For ease in connecting up the circuit, the
thumb nut should also be provided with
a small knob terminal. This takes the
ungrounded wire,

Cut a piece of sheet asbestos to fit in-
side the box cover, and other pieces to fit
in the bottom and ulong the sides, por-
tions being cut away where necessary to
prevent interference with the mechanism.

Ungrounded wire to
dash lampy

Lamp

General layout and partial view of the switch-
board of the heat alarm, which notifies the driver
when his radiator is getting too hot.

This box is then soldered to the radi-
ator as shown, and the circuit wired up,
taking current from the storage battery
and running through a switch, also
mounted on the dash. The ground wire
may be fastened to any metal part of the
machine, insuring a good ground.

If dexired. a two-way switch can be
installed, so that either the light can be
made to show at night when the circuit is
closed, or a buzzer, located beneath the
dash, can be made to give the warning by
day.

The thumb nut adjuster can be oper-
ated by lifting the hood. If the bushing
fit is tight enough, an adjustment will not
jar when the car is driven over rough
roads.  Though the two-metal strip is
very thin, it is reasonably accurate be-
cause it stands on edge, immune to most
up-and-down motions.

Contributed by DALE R. VAN HoRNE.

Flashing Automobile Accessory
Display

As flushers are quite expensive to buy,
some of your many readers might be inter-
ested in this one. A small fan motor is
the means of operation. 'The automobile
accessories connected 1o this machine are
a  stoplight, flashlight, two spotlights,
backing-light, tail-light and horn. The two
spotlights are on the same contact, the

stoplights and horn on another contact.
The parts required are:

2 pieces of 34 % 12 x 12 inch wood.

1 disc 10 inches in diameter 34 inch
thick of wood.

1 piece strap iron 5% ¢ 14 inch thick.

Tolights troutor

E e ng]}, (();m/;r\‘/rg Brass Plale

=

contact \
Fmger‘ b

:G o Back Bearing
Tension /' L
Bolt
G 7 TolLine or Battery

Belt-driven electric light fRasher, designed by the
writer for a window display of automobile acces-
sories, but applicable to show windows in general.

1 piece round rod ¥4 X 6 inches long,

1 piece brass 1/32 X 1% X 8 inches long.

4 copper strips 1/32 x 1 X 4 inches
long.

1 brass plate 3 inches in diameter, 1/32
inch thick.

1 bolt 5 X 1 inch,

1 bolt 3/16 x 214 inch.

4 small screws.

1 spring ¥4 inch.

The two 12 x 12 inch pieces are nailed
together as shown in Figure 1. A %-inch
hole is drilled 5 inches from the top and
6 inches from each side. A piece of 14-
inch copper tubing is pressed in this hole
for bearing. The 10-inch disc isx drilled
in the center with a 7/32-inch drill.

It is then placed on the end board with
the holes centered, and a circle is drawn
on the hoard around the disc. The-copper
strips are then beveled at each end and
tacked to the edge of tais line.

A 3/16-inch hole is drilled through the
top corner of each copper strip for lead
wires. The 3-inch brass plate is centered
on the disc and tacked in place, the
tacks being kept close to the edge. The
distributor arm is bolted to the opposite
side of the disc, the bolts coming through
at the edge of the brass plate. A 14-inch
shaft is forced through the central hole

Brass Plate  £opper Segmenis

G 3

FIG 2

Disposition of the eclectric contacts on the two
faces of the belt-driven pulley used in constructinz
this very effective window display.

of the disc. 'This is then placed in the

bearing, several washers being used to
keep the dixe from rubbing on the end
picce.

The back bearing is then constructed as
shown in Figure 1, the 85 X l4-inch strap
iron being used. 'The spring is placed be-
tween bearing and disc. The contact
finger ix made from the %-ineh brass as
shown in IFigure 1. The tension bolt is
fastened to the contaet finger with the
wire, a small hole heing drilled through
the finger for this.

Contributed by J. 13. BURNETT.
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Incandescent Lamp Experiments

] HI conduction of electricity through
a vacnum by means of the electron
flow from a hot ftilament to the
plate, is @ branch of science still in

By Clyde J. Fitch

foil coating on the outside of the bulb to
the filmment. The tin foil coating ilso pre-
vents, to a great extent, radiation of heat
and light from the lamp, and thus tends to

keep the glass at a fairly high tempera-
ture.

It is necessary, in order to perform these
experiments, to use a large size type B

A 250 W.Lamp ®illiammeter
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In these illustrations are shown the connections for various experi

ments with incandescent lamps which are coated with tin foil as indicated, in

some the tin foil being divided into two disconnected areas, in others the tin foil being all in one piece, or at least connected all the way around the

bulb.

its infancy and affords scope for consid-
erable research.

Many experimenters have been barred
from working along these lines on account
of the difficulty of constructing electron
tubes, and consequently practically all of
the discoveries and theories in clectron
emission have been niade and advanced by
research engineers, who have a large,
well-equipped laboratory at their disposal.
1t is safe to say that if all experimenters
had adequate facilities for experimenting
in thermionic emission, the art would ad-
vance much more rapidly. However, many
experiments based on this phenomenon
may be made with the ordinary incandes-
cent lamp.

It is well known that the specific resis-
tance of glass is lowered a considerable
amount by the application of heat—as will
be demonstrated later in one of our ex-
periments. Now, if we tuke an ordinary
incandescent lamp and coat the outside of
the bulb with tin foil, we have an excecl-
lent experimental electron tube, compris-
ing a filament, which ix made incandescent
by the passage of current. and a plate. the
tin foil coating on the outside of the bulb.
The hot filament acéts as a source of elec-
trons and also heats the glass of the bulb,
thus lowering the specific resistance of the
glass to such a value that a considerable
current c¢an be made to pass from the tin

The article describes in detail what each experiment is.

4 STARS

Tn' the June issue of “Radio
News” will be found articles by the
following famous radio scientists:
Sir Oliver Lodge, F.R.S., LL.D.

J. A. Fleming, M.A,, D.Sc., F.R.S.

John Scott Taggart, . Inst. P.

Professor W. Palmer Powers.

Do you know “Pigs Is Pigs” But-
ler, one of America’s leading
humorists? Mr. Ellis Parker But-
ler is contributing a monthly story
to “Radio News.” Don’t miss any
of these excruciatingly humorous
stories!

Look for these articles in the
June issue of “Radio News”:
“Vast Range of Ether Vibrations.”

By Sir Oliver Lodge.

“Some New Dual Amplification
Circuits.” By John Scott-Tag-
cart, I, Inst. P.

“Llectrons, Electric Waves, and
Wireless Telephony.” By J. A.
Fleming, M.A,, D.Sc., F.R.S.

“Matching Impedances.” By Pro-
fessor W. Palmer Powers.

“Construction of D-Shaped Vari-
ometers.,” By D. R. Clemons.

Mazda lamp. The type B Mazda lamps, in
capacities over 100 watts, have been su-
perseded by the type C Mazda lamps,
which are filled with gas, and may not
work properly, although experiments with
the gas filled bulbs may reveal other new
and interesting phenomena. There are a
few type B Mazda lamps of over 100 watts
capacity now on the market, and if possi-
ble a lamnp of at least 250 watts should be
obtained. This is the type and size of bulb
used in the following experiments. Differ-
ent bulbs of the same capacity and type
have different. characteristics, and the re-
sults obtained below will vary consider-
ably with different bulbs.

The 250 watt Mazda I3 bulb was coated
with tin foil, as shown in the diagrams.
The tin foil strip, 5 inchesx wide, was
wrapped around and sxhellacked to the
class ax shown, After lighting the lamp
the heat generated by the ignited filiiment
thoroughly dried and buaked the shellac
and tin foil to the glass.

I'ig. 1 shows the arrangement for the
first experiment. The lamp wis connected
to the 110 volt dirveet current lighting cir-
cuit, with a dry battery and milliam-
meter in the civenit as shown. The nega-
tive terminal of the battery was connected
to the positive side of the filament, and
the poxitive terminal of the hattery was
connected to one terminal of the milliam-
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meter. The other terminal of the milliam-
neter was connected to the tin foil coating
“on the bulb.

About one minute elapsed before the
milliammeter registered any current flow-
ing through the bulb; as the giass becaine
warmer the current increased, in jumps,
until in about five minutes the flow be-
came steady. A curve was plotted, with
the voltages of the coating as abscissas
and the currents as ordinates.

Hereafter we shall speak of the tin foil
coating as the plate, for it aects as such
in these experiments. We now return to
the curve which is shown at (A), below.
It will be noted that with no battery volt-
age the plate current was 2.2 milliam-
peres; the current in this case passed
from the positive side of the filament
through the meter to the plate, and then
through the bulb to the negative side of
the filament.

There is nothing unusual in this phe-
nomenon, which is just a special produc-
tion of the “Iidison effect,” and the results
obtained were as expected. Practieally
every electron tube will behave in the
same manner. If higher plate voltages
were available and the curve continued, it
would probably flatten out at the top, as
the supply of electrons from the hot flla-
ment is limited, and the current could not
increase unless the filament temperature
were increased.

A most peculiar action of the bulb was
observed in the experiment shown at Iig.
2. Here the battery was reversed, and the
positive terminal of the battery was con-
nected to the negative terminal of the
filament. According to all theories and
expectations, no current should flow
through the meter. But a current did flow
through the meter, and flowed through the
bulb from the filament to the plate, the
opposite direction of the current-flow
through any ordinary electron tube. A
curve of this current was plotted, which
curve is shown at (IB3) below. With no
battery wvoltage, a current of 1.2 milli-
amperes passed from the filament to the
plate. The current gradually increased
when the battery voltage was applied, un-
til at 135 volts the maximum current was
flowing. The next reading was taken at
157.5 volts, and the plate current was
zero. At this voltage the bulb was a per-
fect. rectitier, that is, current would flow
from the plate to the filament, but not
from the filament to the plate. At 180
volts the current was .05 milliamperes,
and increased as higher voltage was estab-
lished.

Another peculiar action observed was
that when first taking the reading with
no battery voltage the current was about
5 milliamperes, and was very unsteady.
In about two minutes the current settlied
down to 1.2 milliamperes and became
steady.

The explanation of these peculiar phe-
nomena is not known. It may be the re-
sult of some secondary electron emission
due to bombardment on the glass wall by
the electrons from the filament, but it
seems that with a negative charge on the
tin foil coating, no electrons would strike
the glass. Then again it may be due to
ionization of the residual gas in the bulb
due to an electron flow from the negative
side of the hot filament in the bulb to the
positive side of the filament in the bulb.
Whatever the action may be, it is not due
to leakage through the hot glass wall from
the tin foil coating to the bulb socket, as
the current drops instantly on opening
the filament circuit before the glass cools.
If it were due to leakage what, then,
is the cause of the strange dip in the
curve?

A voltmeter was connected between the
plate and the positive side of the filament,
and indicated a difference of potential of
28 volts, about one-fourth the voltage

across the filament. The plate was nega-
tive with respect to the positive side of
the filament. The voltmeter was then con-
pected between the plate and the negative
side of the tilament, and also indicated 28
volts. The plate was positive with respect
to the negative side of the filament.

Fig. 3 shows a circuit in which the
lamp reproduced, very faintly, words
spoken into the microphone. The sound
emitted from the lamp was probably due
to a condenser effect of the tin foil coat-
ing, although the lamp reproduced no
sound when extinguished. Probably the
space within the bulb hecame conductive,

Reproduction of a photograph of the apparatus
used in the experiments described in this article.
This is the apparatus shown in diagram in the
various illustrations of the preceding page.

due to the electron flow from the filament,
and this space acted as one side of the
condenser, of which the tin foil coating
was the other side: the hot glass acted as
uan imperfect dielectrie. The lamp would
talk with the plate either positive or
negative with respect to the middle polnt
of the filament.

In trying to make the lamp generate
high frequency oscillations by taking ad-
vantage of the dip in the curve (I3), the
circuit shown in Fig. 4 was used. A 1250-
turn honeycomb coil was shunted by a
variable condenser and connected in the
plate circuit. The plate was kept negative
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with respect to the filament by means of
the battery. Current was flowing from
the fllament to the plate in this case. Sure
enough, a high pitched squeal could be
heard with the ear held close to the lamp,
but later investigations showed that the
variable condenser had no effect on the
frequency of the oscillations, and that the
lamp would sing either with or without
the battery, but would not sing with a
battery of over 135 volts.

An iron core choke coil was connected
to the lamp in place of the honeycomb
coil and condenser. This also made the
lamnp sing at the same frequency. Start-

World Radio History
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ing with a cold lamp, five minutes elapsed
before the lamp would sing. The frequency
of the singing note was later found to de-
pend upon the area of the tin foll coating.
With a smaller coating the frequency was
much higher.

A smaller lamp, one of 60 watts rating,
was coated with tin foll, but this lamp
would not sing, and would not pass cur-
rent from the filament to the tin foil
plate, as did the larger lamp. One pecu-
liar phenomenon observed in the smaller
lump was that the lower part of the glass
which was uncovered by the tin foil, became
couted on the inside with a silvery deposit,
which gave it the appearance of a wmirror.
The glass covered by the tin foil had no
deposit.

A loud speaker was connected to the
lamp as shown in Fig. 5, and reproduced
the singing note with great intensity. On
fouching the free termjnal (T) with the
finger, the intensity wa greatly increased,
due to the capacity of the body. The neg-
ative side of the tilament in all of these
experiments was grounded. A variable
condenser was connected between the neg-
ative side of the filament and terminal
(T) and the result was the same as when
touching (T) with the finger. On short-
ing the condenser there was no change in
the singing note. A battery connected be-
tween the negative side of the filament
and terminal (7T), with the negative side
of the battery connected to terminal (T),
increased the intensity of the singing note
slightly. A large permament magnet held
in the vicinity of the kEump modiied the
singing note considerably.

The experiment shown in Fig. 6 proved
that glass is a fuir conduetor of electricity
when hot. The tin foil coating was re-
moved from the glass| in two longitu-
dinal strips, thus leaving two separate tin
foil plates on the bulb, A battery of 180
volts was connected to one plate and one
side of the milliammeter. The other side
of the milliamineter was connected to the
other plate, and the lamp was then con-
nected to the 110 volt line. In about five
minutes, which was the time required to
leat the glass, a current of two milli-
amperes passed through the meter. On
opening the filament ecircuit, the current
gradually died down to zero as the glass
cooled.

Fiz. 7 shows a popular vacuum tube
amplifier hook-up. One tn foil plate was
used as a grid, and the other tin foil
plate was used as a plate. The plate and
grid were, of course, on opposite sides of
the filament, as in the eold DeForest au-
dions. Words spoken inte the microphone
were clearly reproduced in the loud
speaker, but with very little or no ampli-
fication. Different values of plate and
grid voltages changed the character and
amplification of the speech.

IFig. 8 shows another circuit used for
reproducing speech in the loud talker. In
this case a coil of wire was wound around
the lamp through which the speech cur-
rents in the microphone circuit passed.
The words were clearly reproduced in the
loud talker, but with no amplifieation.

Another 250 watt Mazla B lamp was
coated with tin foil and subjected to the
above tests. This lamp acted more pecu-
Harly than did the first. The lamp would
sing at a much higher piteh, and the sing-
ing note would gradually grow louder un-
til it would suddenly stop, and a few sec-
onds later start in singing ngain. Some-
times the bulb would emit a bhlue zlow,
due, of course, to fonization of the residual
zas in the bulb. The lamp would emit
this blue glow with no battery voltage
applied to the tin foil plate,

These experiments have proved most in-
teresting to the author and some unex-
pected resnlts were obtained. The Edison
effect which is involved is pne of the great
fundamental discoveries illl eleetricity,
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Motor Starting Solenoid

automatic starter does not attract
its iron plunger when the current
in the solenoid is greater than a certain
value, but it does attract the plunger when
the current is less than this certain value.

In Figure 2 we have illustrated an iron
fraimework (1°¥), built rectangularly, with
an opening on the bottom. A soft iron
plunger (I’), narrower at the bottom than
at the top, fits into this framework. There
are three important air gaps in this ar-
rengement. 'Two air gaps (DD, Fig. 2)
are between the plunger (P) and the bot-
tcm of the framework (FF), and one air
gap (U) exists between the top of the
plunger and top of framework.

Figures 3, 4 and 5 illustrate this ar-
rangement with the addition of a coil
which has been wound around the plunger
(P) ; the Dblack circles represent the cross
sections of the coil wires (CC). Now
suppose that a large current is passed
through the coils (CC). According to elec-
tromagnetic principles the iron becomes
magnetized and magnetic lines of force
flow through the plunger (P) and the

CONTRARY to the usual course, this

Fig. 3.—Effect of a strong current on the so-
lenoid, the lines of force filling the air gaps, pull-
ing the armature down.

framework (FF) as shown in Figure 3.
1t will be observed that the lines of force
pass from framework to the plunger
directly and also by way of the air gaps
(DD) at the bottom. The reason for it
is that since the plunger Is narrow at the
bottom it is more easily saturated than at
the top, and hence c¢an carry fewer lines
of magnetic force. The excess above those
which it can carry flows through the air
gaps (DD) into the wider portion of the
plunger. The lines of force also pass from
plunger to framework via the air gap (U)
at the top.

As a result of this current in the coll
and the magnetic field thus set up there
is an attraction, or an upward pull, on the
plunger, by the lines of force in the air
gap (U). However, this upward pull is
opposed by two forces: (1) the weight of
the plunger and (2) the attraction or
downward pull on the plunger by the lines
of force in the two air gaps (DD). Both
these forces pull the plunger down and
overcome the upward pull of the force at
air gap (U).

Suppose, now, that the current in the
coils (CC) decreases. As a result the
lines of magnetic force flowing throngh
the coll are less, and this condition is illus-
trated in Plgure 4, which has fewer lines
than Figure 3. Since there are fewer lines
of force passing from the framework (F1°)
to the plunger (P) at the hottom, most of
these lines can pass through the narrow

By Jesse Marsten

portion of the plunger without saturating
it. However, there will still be a few lines
passing through the air gaps (DD), these
few being the slight excess over the sat-
uration amnount in the narrow portion of
the plunger. Since there are now fewer
lines of force in the air gaps (DD) than

D1 o

L

_Fig. 2.—A diagram, giving the features of de-
sign and relations of the solenoid and its plunger
or armature.

Interesting Articles to Appear
in July Issue of Practical
Electrics

Electric Fountain of Youth,
By Clyde J. Fitch.
Ford Coil Buzzer.

My Wakeful Bedfellow,
By M. McCabe.

Motor Driven Furnace Control.
Electric Thread Gauge.
Repairman’s Test Panel.

Determining Moisture.
By George G. McVicker.

there were before, the force of attraction
at these gaps pulling the plunger down-
ward is less also, but since there are also
fewer llnes of force in the upper air gap
(U), due to the decreased current, the
force of attraction there pulling the
plunger up is also less. As a result the
welght of the plunger and the downward
pull at (DD) are still great enough to
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Fig. 4.—A medium current, which does not pull
the armature upwards.

hold the plunger down against the upward
pull at air gap (U).

If the current now decreases still fur-
ther, the new state of affairs will be as
depicted in Figure 5. Since the current in
the coils has decreased, the lines of force

have also decreased. This time the lines
of force are few enough for all of them
practically to pass through the narrow
portion of the plunger without passing
through the air gaps (DD). Since there
are practically no lines of force threugh
the air gaps (DD), there is practically no
downward pull on the plunger, but there
is still a heavy upward pull on the
plunger. The plunger is therefore now
pulled up to its new position shown in
Iigure 5.

It is thus seen that for such a cons:ruc-
tion of an electromagnet as is here given
the plunger is not pulled up by heavy cur-
rents, but is pulled up when the current
has decreased below a certain value. ‘This
is the principle of the automatic starter
here described, and its construction is
based on that shown in the illustrations.

Figure 6 illustrates the cross section of
the automatic motor starter based on this
principle. It is shown mounted on a slate
panel. It has the iron framework (I'F)
and a plunger (P). It will be observed
that the plunger (P) is narrower at the
bottomn than at the top and forms two air

Fig. 5.—Effect of a weak current with resulting
weak field force on the solenoid, and raising the
armature.

gaps (DD) with the iron framawork
(FF). The plunger (P) forms the air gap
(U) with the upper portion of the tframe-
work (FI'). To the plunger (P) on the
top is attached by means of a link rod a
contact plate (CP). Its function will be
explained later. The action of this ar-
rangement is exactly as explained in the
theory. When the current is reduced to a
certain value the plunger is pulled up by
the magnetic force at the air gap (U).

By shortening the air gaps (DD) we de-
crease the value of the current at which
the plunger is lifted. On the other hand,
if the air gaps (DD) are very long the
opposite effect takes place. As a result, by
increasing the length of the air gaps (DD)
we increase the value of the current at
which the plunger is lifted.

I3y adjusting the size of the air gaps
(DD) we can set the value of the current
at which we desire the plunger to be lifted.
These adjustments are effected by means
of an adjusting plug (AP) at the bottom
of the framework, seen in Flgure 6. This
plug is seen to be threaded and hollow, the
plunger (P) fitting inside it loosely. By
screwing the adjusting plug (AP) ap, the
hollow iron tube moves upward and thus
decreases the air gaps (DD). DBy screw-
ing it downward, the air gaps (DD) are
inereased in size. In this way the device
can be adjusted to operate at any particu-
lar current value desired, which current
value can he read by an ammeter placed
in series with the coils (CC).
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The manner in which this device is used
as an automatic motor starter is illus-
trated in Figure 7. We have here desig-
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motor starting solenoid

Section of a
showing the cylindrical case, coil, armature, and
contacts.

Fig. 6.

nated three of these electromagnets
schematically. Ileferring back to Figure
6, we see that the plunger carries a con-
tact plate (CP). Directly above the con-
tact plate will be seen two laminated
brushes (BBB), more obvious in the photo-
graph of Figure 8. When the plunger is
lifted the contact plate connects these
brushes and short circuits the coils above
each solenoid, The starting resistances are
designated by (R,), (R,) and (R,) and
are connected across the brushes and mag-
net coils as shown. It will be observed
that the last magnet has a small shunt
coil (SHC), the purpose of which will
appear later., The manner in which this
starter operates is now as follows:

The llne switch (S) is closed and the
main current flows through three paths:
(1) through the shunt field, (2) through
the shunt coil (SHC) by way of the auxil-
iary switch contact (AC), and (3) the
main current through the motor. This
last current flows from positive of the
main through the motor armature;

through the entire starting resistance
(R, (R,), (IR,;); through magnet coil
(C,) to the negative of the main. Thus
the motor starts up with minimum current
since all the starting resistances are in ecir-
cuit. As the motor picks up speed its cur-
rent decreases until, depending upon the
adjustment of magnet (1), the current has
been reduced to a certain amount at which
the plunger of the first magnet is pulled
up and its contact plate (CP,) makes con-
tact with its brushes (B,), and thus short
circuits its resistance coil (R,). The cur-
rent now flows as follows: From positive
of mains through motor; through starting
resistances (R,) and (R,); through mag-
net coil (C,) ; through brushes and contact
plate (B;) and (CP,); through coil (C,)
to negative of mains.

The motor now continues to gain speed

Fig. 8. The complcte solenoid in its case with
its contacts to operate in starting a motor,
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and the motor current decreases still fur-
ther. When again this current is reduced
to a certain low value, depending upon
the adjustment of the plunger in magnet
(2), the plunger is lifted and contact plate
(CP,) short circuits its brushes (B,), thus
sl;{)rt circuiting second starting resistance
(R,).

Fig. 7.
The onc on the right is
carry out the operation.

Wiring diagram of starting solenoids.
specially connected to
|

|

The motor still continues to gain speed
and the current in motor decreases until a
value is reached, depending upon the ad-
justment of the plunger in magnet (3),
when the last plunger is lifted and the
contact plate (CP;) short circuits the
brushes (13,), thereby short circuiting the
last of the starting resistances (R;). Thus
all of the starting resistance has been
automatically eliminated and the motor is
now getting full line voltage.

It will be noted that since the last re-
sistance is cut out there Is no current flow-
ing through any of the magnet coils (C),
and both plungers (P,) .and (P,) of the
first two magnets are released. In order
to prevent this last plunger from dropping
when the current in its coil (C;) is elim-
inated, a small shunt holding coil (SHC)
Is included which, althongh not powerful
enough to lift the plunger itself, is suffi-
ciently powerful to hol@ the plunger up
once it has been lifted by the series coil
(GC;). This shunt holding coil is therefore
used on the last step of all these starters.

The number of magnets used in starting
a motor depends upon the size of the
motor. Thus a very small motor of one-
quarter horsepower may require only one
coil, since it can be started in one step.
Larger motors requnire more steps, some
of them requiring 5 or €.

Static Discharge Plug for Gasoline Tanks

UTOMOBILISTS or those connected

with gasoline supply stations, have
observed that sparks indicating a dis-
charge of static electricity sometimes oc-
cur when gasoline is being poured into an
automobile tank.

Numerous conflagrations have occurred
which have been attributed to static elec-
tricity.

A general principle is that before intro-
ducing oil into the tank. whose friction
might generate o sparking potential, a
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Filling-pipes showing the ground connection.
The arrow (A) points at the wire connccted to the
grounded metal.

It will be evident that an automobile on
Insulating rubber tires, might become
charged, Leyden-jar fashion with static
electricity, and when sparks occur in the
presence of air and gasoline vapor there
is great probability of explosion and con-
tlagration.

In the case of storage tanks, pumping
stations, and trucks, the fact is recognized
that there is a distinct danger of fire.

S —————————

This grounding prevents sparks, and the
tank can now be filled in safety. If the
ground connection is merely a temporarily
extemporized one, as where a truck lIs
drawn up alongside the road to be filled,
i chain may be used to give the ground.

The discharging plug in position on the top of
an oil tank, inscrted in thc side of the filling
neck, showing the cap wide open.

plug is inserted into the side of the filling
nozzle, which plug is made of metal, and
by a heavy wire or chain, connects with
the ground. It will be observed in the cen-
tral and right hand pictures, where the
arrow (A) points at the plug, which has a
handle for the operator, and it will be
noted that the cover of the filling neck is
open. Insertion of the plug opens the cap
automatically.
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The operator is preparing to fill the tank which
has bcen protected by the insertion of the anti-
static plug. It will be noted the cap is wide open.

Where this apparatus is used on a truck
or automobile, the occupants can feel that
if they are riding upon an insulated Ley-
den jar, at all events it is not a charged
one,

In this connection 1t will be noted that
the dragging of an iron chain upon the
ground behind an automobile has been sug-
gested as a means of keeping it safely
discharged.
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The Three-Brush Automobile Generator

T has been the writer’'s experience,

that to the ordinary car owner, and

a majority of garage men, the theory

and operation of the three-brush
automobile generator is clothed in deep
and impenetrable mystery.

In reality, the manner of operation of
-he third-brush controlled generator Is
quite as simple as the proverbial A BGC,
to anyone with a fair knowledge of elec-
tricity and electro-magnetism, as it is
hoped the following discourse will show:

It goes without saying, of course, that
an ordinary generator is entirely unsuit-
able for supplying the electrical system of
an automobile with current; this is be-
cause the voltage and consequent supply
of current would continually fluctuate
over a wide range, according to the va-
ried speeds of the engine.

The three-brush generator entirely
overcomes this defect, supplying the bat-

l

Diagram of a two pole generator with three
brushes, but with the third one disconnected;
%htll:lving the relations of the different parts of the
eld.

tery, lamps, and other apparatus with a
steady current at all specds of its arma-
ture. As the name implies, three brushes
are used, two being placed in the usual
position of neutral field, and a third,
generally movable, located hetween them,
its position being determined by the
amount of current desired.

Before entering upon the explanation
of its action let us go over a certain
phase of operation of direct current gen-
erators not generally taken up in text-
books or schools. Above is shown an
ordinary direct current generator, of the
two-pole variety, and the direction of flow
through its windings, considering it to be
rotating in a clock-wise direction. A ring
wound armature is shown for convenience,
the action being identical on the ordinary
drum wound kind, and is divided into the
four 90 degree sectors, (M, N, O, P), to
clarify the description.

Suppose the armature to be revolving
at a certain speed, and supplying current
to some device. Applying the “Rule of
the Right Hand” to the direction of cur-
rent flow in the armature, it can be seen
that two south poles are formed on the
armature in the sectors (M) and (N),
and two north poles in the sectors (O)
and (P), as diagrammed.

The opposition of the south pole on the
armature coils in sector (M) and the
south pole of the main field magnetism
causes a weakening of the flux in this
portion, while a strengthening action oc-
curs in sector (0O) due to the cumulative,
or helping action of the north pole on the
armature with the south field pole. On
the opposite side the action is similar, ex-
cept that the portion where the maximum

By H. Highstone

density of magnetism occurs is in sector
(N) aud the point of minimum density is
in sector (P). It appears, then, that in-
stead of flowing directly across the arma-
ture from field pole to tield pole, the mag-
netism runs diagonally from sector (O)
to sector (N). The effect, however, is
of a field of uniform strength, as the de-
crease of magnetism in sectors (M) and
(I’) is balanced by the increase in sec-
tors (O) and (N).

Now let us examine the next drawing—a
conventional diagram of a three-brush
generator is shown. As can be seen, all
the current supplied to the field windings
is taken from the coils in the portion
designated as sector (M), or where the
magnetic field is weakest. Suppose now
the armature to be revolving at a certain
constaut speed, supplying current to the
battery, lights, etc., of the car.

If the speed is increased, as it will be
if the engine is accelerated, the voltage
and current supplied naturally tend to
increase also. The increased current
through the coils will cause the south
pole on the armature in sector (M) to
increase in strength, thereby increasing
its opposition with the south field pole
of the machine, and lessening the amount
of magnetism cut by the armature coils
at this point.

The voltage of the armature coils, which
supply the field windings with current,
will drop, and also the current, causing a
decrease in the main magnetism across
the entire armature. The subsequent drop
of voltage across the main brushes will,
in a properly designed machine, cause the
current supplied to the apparatus to re-
turn to its original value. In an ordi-
nary generator, the decrease in field den-
sity at this point is compensated for by
the increased strength of field in sector
(0), thus allowing a rise in voltage, but
this machine cannot take advantage of
such balancing effect, due to the fact that
the field windings are not connected
across the main brushes.

The higher the speed, which the arma-
ture attains, the greater becomes the cur-
rent which attempts to flow through it,
and the greater hecomes the “bucking”
action in sector (M), causing the current
through the field coils to drop lower and
lower, decreasing the field magnetism to
compensate for the increased speed of
the armature.

It is necessary, of course, that an ab-
normal current shall flow through the
system for the regulating action to take
place, but this excess current is so small,
and flows for such a brief instant of time,
that it is not to be taken into account.

When the speed of the armature drops
helow what might be termed normal, as it
does when the engine is idling, the voltage
across the main brushes would tend to
drop, and likewise the current. The drop
of current in the armature causes the
south pole on the armature in sector (M)
to weaken, the bucking effect between it
and the south field pole of the machine
is lessened, causing a strengthening of the
main field magnetism at this point. This
would cause the coils supplying the field
windings with current to move across
more magnetic lines of force per second,
the voltage and current supplied to the
field is increased, and thereby the main
magnetic fleld. The increase in density
of the main magnetic field causes an in-
crease in voltage across the main brushes,
bringing the current supplied to the ap-
paratus of the car back to normal.

The reason why the moving of the third
brush will increase or decrease the current
supplied, is due to the fact that less cofls
supplying the field windings are in action
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as the third brush is moved nearer the
bottom main brush, and so less current is
sent through the field windings at a given
speed. Therefore, a lesser current flow
through the armature is required to cause
a balance in the “bucking” flelds in sector
(M) for a given speed, than when the
pbrush is higher up. The exact reverse is
true when the brush is moved nearer the
top main brush, It is by this means that
the current supplied to the battery for
charging is regulated.

The three-brush generator is one of the
most freakish machines in the electrical
world, and will run contrary to almost
every conclusion, which might be made by
an observer unacquainted with its vagar-
ies. TFor instance, if a resistance develops
in the battery circuit of the car, which is
in parallel with the lamp and other cir-
cuits, the headlights will increase in
brilliancy, and may even burn out, if the
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Diagram showing the operation of a two pole
generator with the third brush connected: the two
diagrams illustrate the reactions of thie type of
machine.

resistunce is of sufficient value, This is
cuaused by the generator increasing its
main voltage in an attempt to bring back
the current to normal, from which it has
fallen due to the resistance in the battery
circuit, In order that the reader may
not be here confused, I will repeat that
this device controls the current anly, not
the voltage. This may seem still more
confusing, and in direct defiance c¢f Ohm’s
law, but a review of the last few 1'nes and
a little reflection may make the matter
clear.

If all the load is suddenly disconnected
from one of these machines, the voltage
will rise to an incredible height, some-
times four or five hundred volts, and will
almost instantly ruin the windings. This
is caused by the opposition of the two
south poles in sector (M) becoming prac-
tieally zero, as only the current consumed
by the field is flowing through the arma-
ture, and this is fur from normal. There
will ensue a stern chase of the current in
the armature attempting to generate
enough magnetism to stop the rise of
field current, but naturally without suc-
cess, as the greater the tlow of current
through the armature becomes, just so
does the current through the field increase,
and likewise the main magnetism, which
in turn causes an inerease of current in
the armature—and so on, round aad round
in a vicious circle ending only when the
machine goes up in smoke. It is for this
reason that some manufacturers place a
fuse in the field circuit to protect the gen-
erator should the main circuit be sud-
denly opened. It is well to remember this
“act when searching for trouble n a gen-
erator which has suddenly “gone dead.”
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New Theory of Magnetism

T is scarcely necessary to |

point out to the readers

of PRAcTICAL ELECTRICS

that although we have had ‘
many notable treatises on
magnetism since the first great
work published In the year
1600 by Dr. Gilbert, of Col-
chester, physician to Queen
Elizabeth, yet in all these
modern treatises not a single
explanation worthy of the
name has been offered on the
cause of magnetism! The re-
sult is a great need for a
working theory of magnetism
which will enable us to see
what is going on in the fleld
about a magnet.

The theory herein set forth
was developed by the writer !
in 1916, and first published in a 1.
work entitled Electrodynamic
Wave-Theory of Physical
Forces, Vol. 1, 170 pages, Boston, London
and Paris, 1917; but has recently been ex-
tended in a series of papers on the New

N

Y

B

Enlarged view of one of the magnets assumed to
be in the field of force, shown in the upper illus-
tration immediately above the field.

Theory of Ather just appearing in the
Astronomische Nachrichten, the interna-
tional journal of astronomy at Kiel, which
is now in its hundredth year and 212th
volume. As the New Theory of the Zther
is a very extensive work of highly mathe-
matical character, we are obliged to re-
strict the discussion to very
simple outlines which will con-
vey clear ideas to our ninds.
For a long time it has been
known that all matter sends out
a peculiar influence or fluz of
energy, which acts on other
bodles; and ever since the pub-
lication of Sir Isaac Newton’s
Principia, 1687, it has been
shown that all actions are mu-

The magnetic field of force and its effect upon,
it and magnets adjacent to it.
and increased attraction in the right hand one.

By T. J. J. See, Ph. D.

Professor of Mathematics, U. S. Navy.
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and light. Accordingly, why may not
these short waves correspond to parts of
the longer waves of magnetism and of
gravitation? Such was the question which
has at length led to the very remarkable
new theory of the ether, with simple and
direct explanation of magnetism and elec-
trodynamic action.

In the accompanying figure 1 we have
outlined the body of a simple bar magnet,
and also traced In detail the type of
waves supposed to recede away from the
mmagnet in the equatorial plane. It will
be remembered that although the great
mathematical physicist J. Clerk Maxwell
was able to show that certain stresses are
at work in the ether ahout a magnet, by
which the lines of force tend to shorten
themselves, he was unable to conceive of
any physical cause for the action. Max-
well had not thought of waves of the
type here imagined,.

It is easily shown (cf. Astron. Nachr.,
No. 5044, p. 54, May, 1920) that the am-
plitude of the waves follows the law here
indicated,

and the reaction between
Decreased attraction in the left hand magnet,

This is the formula for gravi-
tation, magnetsm and similar
forces which follow the law of
the inverse squares,

Now it is very remarkable
that the chief forces in nature
vary Inversely as the square
of the distance, From this fact
we know that if waves be the
cause of the farces, the waves
have to have amplitudes vary-
ing inversely as the distance,
as shown In equation 1 above,

To deduce the law of the
wave amplitude (1) in tridi-
mensijonal space we proceed
as follows: The displacement
of any partlcl? of a medium
due to wave 'motion, of a
given wave length, is indepen-
dent of the perlodic time; and
since the oscillatory orbits of
the particles are described in
equal times, under continuous
flow of the waves, these orbits will be
proportional to the displacements or other
homologous lines pertaining to the peri-

The other magnet on an enlarged scale, as shown
to the right in the upper illustration.

odic paths of the particles. Let the veloc-
ities of the moving particles be v, and m
their mass; then their Kkinetic energies
will be represented by 1/2 mv®. In the
spherical expansion of the ether waves
there will be no loss of energy in free
space; hence on two successive sphere sur-
faces of thickness dr, the ener-
gies are equal, so that we have:

4rridmrt = 4rrtimv’ Y (3)
or

viv/2 =r2r? 1)

The kinetic energy of the vi-
brating molecules varies In-
versely as the square of the
distance. But the velocity va-

tual. Thus any influence exerted
by one body on another will be
based on the Interactions of the

ries also as the amplitude, in
simple harmonic motion ; there-
fore, for the amplitudes A’ and
A”, ecorresponding to the radii

two bodies, through the Ithe-
rial Medium enveloping both
masses.

About 1850 it was discovered
by the celebrated English elec-
trician, Faraday, that all bodies
are magnetic, but in varying de-
grees, Iron, steel and nickel are
typical metals with strongly
magnetic properties, and as far
back as 1822 the celebrated
French physicist, Ampére, ex-
plained magnetism by elementary electric
currents circulating about the atoms. In
the year 1917 the writer was able to show
that this Ampére theory is identical with
the modern wave-theory, in which the
atoms are supposed to be vibrating and
incessantly sending out waves through the
surrounding aether.

When agitated violently the atoms are
heated up and made to emit waves of heat

2. The field of force surro
giving in diagram the cffect upon the ether.

k

r

or varies inversely as the distance.
And it Is proved in works on physics

that the energy of the waves is propor-

tional to the square of the amplitude, and

thus the force they exert becomes simply :

k2
f=A? =<3 (2)

A= (N

r’ and r”, we have by taking
the square root in equation (4)
AA =r" (3)

A'rt k¥ o
r =, (6)

PASI= r,

Accordingly the amplitude or
side displacement becomes

unding a wire through which a current is passing, A= l_(_ )

as shown in the accompanying figure 1.
To understand the mechanism of mag-
netism, imagine waves receding away
from the larger magnet, as shown in the
diagram, and let the smaller magnet (B)
present opposite poles. This corresponds
to the case of attraction. The waves from
the small magnet (B) rotate in the oppo-
site sense to those from the large magnet
(A) ; and when the two sets of waves in-
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terpenetrate, they undo one another as far
as possible at every point of the wave-
field.

Thus the larger waves tend to collapse
when the smaller waves run through
them; and this collapse or contraction
zives rise to pulling. Such a contraction
of the ether between the bodies is what
we cull attraction. The action when the
aether contracts is like that of a stretched
mass of India rubber—it pulls the bodies
together, by forces depending on the two
niagnets, their size and power, or degree
of perfection of magnetization.

It is shown in the Wave-Theory (A. N.
5044, p. 55) that the light travels 904,000
times faster than sound, from which it
follows that the aether is 689,321,-
600,000 times more elastic than air
in proportion to its demsity. This
number is enormous, and as the
waves travel in free space with the
velocity of light, and accumulate
power by mere superposition, in pro-
portion to the mass, or the number
of atoms from which the waves pro-
ceed, we perceive that the action
will depend directly on the mass, as
in Newton’s law of gravitation.
Moreover, the intensity of the force
will vary inversely as the square of
the distance. This gives, therefore,
a perfect explanation of the attrac-
tion of magnets which present oppo-
site poles.

Let us now consider the cause of
repulsion, when like poles are pre-
sented, which is exhibited in the
second case on the right, in the same
diagram. In this second case the
waves from (B) rotate in the same
sense as those from the larger mag-
net (A). When such waves inter-
penetrate, with the superposed rota-
tions at every peoint in the same direction,
one set of waves adds to the amplitudes
of the other set; and the result is in-
creased agitation of the wther, which thus
tends to expand this medium between the
two bodies. This expansive tendency of
the ether thus gives rise to repulsion, and
the magnets tend to push one another
away. Thus we have a simple explanation
of repulsion when like poles are presented.

Accordingly, we have a simple explana-
tion of both attraction and repulsion,
which no one has been able to devise
heretofore. An explanation based on
waves which is simple and direct has so
much to commend it that we may pro-
nounce It the trne cause of the phenom-

Triplex Table-Tap

6 RIPLEX TABLE-TAP” is the name

given to a new electrical appliance.
The manufacturer claims that with this
device any householder can wire his own
furniture in a few minutes, It consists
of a bloek of strong, black, fireproof com-
position, and carries three beveled tee-

Triple connection-block for use apon a table, s0
that by placing such block upon the table or fas-
tening it to any part thereof, connections are sup-
plied for three different articles.

slot outlets arranged multiple, as well as
a hlade connection for the motor plug.
This latest idea may be fastened to the
under side of a table top, or upon a wall
surface, by means of two screws through

enon. It thus appears as If we have at
last discovered the cause of magnetisin,
and tinally of electrodynamic action and
universal gravitation.

An experiment by Dolbear (Matter,
Bther and Motion, Boston, 1894, p. 95)
throws great light on the tendency of
Faraday's lines of force to shorten them-
gelves.

“If a dozen disks five or six inches in
diameter are set loosely an inch apart
upon a spindle a foot long, so that they
may be rotated fast, yet left free to move
longitudinally upon the spindle, they will
all crowd up close together as the pres-
sure is less between them than outside.
If one can imagine the spindle to be flex-
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3. Magnetic field of the earth, showing how exactly it com-
pares with the ether waves already illustrated and described

ible and the ends brought opposite each
other while rotating, it will be seen that
the ends would exhibit an apparent at-
traction for each other, and, if free to
approach, would close up, thus making a
vortex ring, with the sections of the disks.
It the axis of the disks were shrinkable,
the whole thing would contract to a mini-
mum size that would be determined by
the rapidity of the rotary movement, in
which case not only would it be plain
why the ring form was maintained, but
why the diameter of the ring as a whole
should shrink. So long as it is rotated it
would keep up a stress in the air about
it. So far as the experimental evidence
goes, it appears that a vortex ring in the
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air exliibits the phenomenon in ques-
tion.”

Now, according to the wave-theory,
every line of force about a magnet is an
axis of a rotating filament or ether vor-
tex, and thus the lines of force tend to
shorten themselves, as in Dolbear’s experi-
ment. The lines of force in the form of
circles surround a wire bearing a cur-
rent, which means that the wave rota-
tions are flat in the planes passing
through the axis of the wire. This ar-
rangement is shown in figure 2. And as
the magnet also sends out waves fiat in
the equatorial plane, at right angles to
the magnetic axis, we see why & mag-
netic needle sets itself at right angles to
the axis of the wire bearing the
current, as first noticed by Oersted
in 1819.

If we examine figure 2 we notice
that the rotations in the waves
above are opposite to the ones be-
low. Hence, when two currents
fiow in the same direction the col-
lapse of the ether waves Letween
the wires causes the wires to at-
tract, which conforms to observa-
tion. When the currents flow in
opposite direction the rotations of
the waves between the wires are in
the same direction, and by the in-
crease of amplitude thus arising,
the ether expands itself, so that
the wires repel, in accordance with
ohservation.

Accordingly, waves are the cause
of electrodynamic action. It only
remalns to add figure 3, to illus-
trate the wave field of the earth’s
magnetism. It should be noted, as
shown by Gauss, 1838, that the
waves receding from the earth de-
pend on 1/1380th part of the atoms
of our globe. These atoms are lined up in
parallel planes—the other 1379,/1380ths
being arranged with their planes lying
haphazard, and producing the central ac-
tion of gravitation.

With the rotations of their waves di-
rected so as to harmonize mutually, the
compass needle lies in the hollow of the
receding earth waves, and thus pointing
steadily to the Pole, guides the mariner
safely over the trackless sea. This gives
a very direct and simple explanation of
the earth’s magnetic field. The wave field
ahout the globe is so very beautiful to be-
hold that we cannot but regret it was not
made known to us long ago. But who
will show it to us?

Economical Fuse Cutout

By Docteur E. DEBATZ, Bordeaux, France

countersunk holes at the ends. The device
is sold, completely wired, with eight feet
of silk covered cord, a motor plug, and
a separable attachment plug which fits
any lamp socket or convenience outlet.

This Triplex Table-Tap is backed with
green baize and may also be used as a
portable outlet, on tea wagons, side-boards
and serving tables; or on the work bench,
around the car, or wherever a convenient
tee-stot electrical connection might be re-
quired.

AKE an old discarded switch (A).

Remove the shaft and the contact
spring. With strong scissors cut two strips
of thin sheet hrass and bend these with
pliers as shown.

Insert these curved springs between the
porcelain base and brass contact, and
finally an automobile fuse is sprung in be-
tween the two springs. These automobile
fuses were picked up from the United
States War Departinent surplus for one
franc the parcel of ten.

World Radio Histo

(A) is the old switch; (B) is the fuse
when finished ; (C) is the porcelain cover.

Utilizing a discarded switch for making s plug
fuse—an interesting contribution from our distin-
guished French contributor.

»
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Awards in the $50 Special Prize Contest

For Junior Electricians and Electrical Experimenters

First Prize, $25
Mr. Harold Jackson,
R. No. 4, Box 141,
Kankakee, I11.

Second Prize, $15

Mr. Amedeo Giolitto,
836 Illinois Avenue,
Rockford, I11.

Third Prize, $10

Mr. Harry Cole,
Box 285,
Evanston, Wyo.

Hon. Mention

Mr. J. Leo Vanderheyden
Buckingham,

Hon. Mention
Mr. Leo J. Coley,
General Del.,

Iowa Glen Falls, N. Y.

First Prize
Dynamo Field Made from Pulley

By IaroLp Jacxsox
VERY satisfactory tield for a small
experimental dynamo or motor can
be made of an old cast iron pulley, which
may be about 12 inches in diameter with
a face of about 4 inches.

The hub and inner end of the spokes
are cut away, as shown by the dotted
lines in the sketch. This is accomplished
by sawing off the spokes with a hack
saw, the exact length of the remaining
portion of the spoke heing determined by
the size of the armature to be used.

Drill a 3%-inch hole through the rim
and down lengthwise through each spoke
to receive the bolt which holds the field

Old cast rran

Portion to
be cvt away
A discarded belt-pulley used as a field for a
multi-polar dynamo or motor. Each spoke is the

core for one of the poles and carries its own pole
piece.

coil and pole picce in place. This ar-
rangement is clearly shown in the sketch.
The pole pieces are small castings about
three inches square, the inner surface of
which is curved to conform with the cylin-
drical surfuce of the armature. The field
coils are form-wonnd, and properly placed
upon the cores to produce alternate north
and south poles. 'This makes a very rigid
and satisfactory field.

Second Prize
Double Action Vibrator

Iy AMEDEO GiorirTo

ITH this vibrator it is possible to

interrupt the primary circnit of a
spark coil with twice the frequency as
is possible with the ordinary vibrator. As
the voltage developed in the secondary
of a spark coil depends a great deal on
the speed at which the primary current
is interrupted, this vibrator would greatly
increase the secondary voltage. It con-
sists of a pair of electromagnets mounted
on a bhase and arranged to vibrate the
steel reed (R). This reed, as it moves
towards the magnets, breaks contact with
(B) and makes contact with (C) and then
in moving back to its normal position
breaks contact with (C) and makes con-
tact with (B),

Binding posts (A) are connected in

$50 IN PRIZES

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

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

Total $50.00 in gold

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

There arve 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.

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

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

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

series with the primary of the spark coil
and some bhatteries. The dry cell con-
nected as shown in the diagram supplies
the current consumed by the magnets,
Now it ean be easily seen that for every
hack-and-forth movement of the steel reed
the primary circuit of the spark coil would

A special buzzer connection to be used to make
and break an induction coil primary, so as to give
double the frequency that would be attained by the
regular connection.

be 1nade and broken twice, whereus it
would only be made and broken once with
the ordinary vibrator. The double action
vibrator has the disadvantage of requir-
ing an extra dry cell, but the results ob-
tained are worth while.

Sparking at the contacts (B) and )
is prevented by connecting a one miecro-
farad condenser (D) acrdss the binding
posts (A).

If this vibrator is to be used in con-
nection with a spark coil which already
has a vibrator, then the vibrator on the
spark coil would have to be blocked so
that it will not interfere with the action
of this one.

Third Prize
Wheatstone Bridge
By Harry Corx
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A Wheqtstone bridge, which with two elements
for changing resistance on one of the arms, gives
exceedingly accurate results.

HTS base of the bridge may be made

of a piece of wood seven inches square.
The rheostat, a long helical coil bent in
the arc of a cirele, muay be wound on a
metal rod which has heen well insulated.
(ierman silver wire about Ne. 22 B. and
N. gauge is used for the rheostat. The
length of each turn should be measured
and marked around the circumference of
the rheostat.

A piece of wood taken from a yard
stick or rnle is cut off about three inches
long and marked in sixteenths of an inch.
One side is cut at an angle as shown at
(N) below the large diagram, so that the
key (K) will not come off egsily,

A piece of resistance wire (A, B) is
stretched over the piece of wood. The
wire is of the same gauge as that used
on the rheostat. The end (B) is con-
nected to one end of the rheostat and
the end (A) is left free.

The wooden part of the key is about
three-quarters of an inch lang and as
wide as the rule (N). A piece of brass
is used at the contact (Y, N); they key
80 as to make contact with (A, B). A
plece of copper wire coiled as a spring
is connected from the key to the binding
post Just below (A),
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(D, E and I) are pieces of sheet copper
about a quarter of an inch wide,

The galvanometer may be any sensitive
one,

T'o use the Wheatstone bridge. a known
resistance is connected at (R) and the
unknown at (x). Then the key (K) and
the rheostat are varied until there is no
deflection. Then ihe length of wire from
key to index and from index to (C C) form
a proportion as follows:

KI:IX :: I :€C.
If (R) is two ohms and (K.T) six
inches and (I X) fifteen inches, 2:x::6:15
2 6
or — — — and (x) would equal five ohms.
b4 15

Honorable Mention
Dry Cell Potential Changer

By J. LEo VANDERHEYDEN

A potential changer, using five dry cells and
making a most convenient connection employing
such cclls for general laboratory purposes.

HE editorial staff is pleased to dis-

I close the results of the Title Prize

Contest, announced in our issue of
March, 1923.

If this contest is to be judged solely
by the number of replies that were re-
ceived, it may properly be considered a
“howling success.” If it is to be judged
by the merit of some of the entries, we
would feel justified in stating that it was
disappointing. No great amount of in-
genuity was evinced in many of the titles
submitted, and the judges were hard
pressed to award the prizes as shown.

Most of the suggestions were somewhat
irrelevant, and not § per cent of the ¢n-
tire number were descriptive, which, under
the rules of the contest, was one of the
deciding factors. Ilere are a few oex-
amples of the “brilliant” outbursts:

“Studying His Job.”

“Let the DBall (Bawl) Wait.”

“When Tears Avail Not.”

“Cause for Delay.”

“Parting \Ways.”

“Broken Promises.”

“The Inventor's Wife.”

“Business Before Pleasure.”

“Impractical Ilectrics.”

“Practical Electrics,”
these.)

“Tears Versus EFlectricity.”

“Separated by Klectricity.”

“The Power of Ilectricity.”

“An Flectrical Shock.”

“The Radio Widow.” (Several thou-
sand of these, although it is difficult to
say where Radio entered Into this cover
at all, there being no such intination.

In awarding the prizes, the judges have
chosen the titles not only descriptive but
with some measure of cleverness as well.
The prize winning titles follow :

(About 2.000 of

N some of my experiments with sole-

noids and coils I wuas only able to se-
cure variable voltage after connecting five
dry cells with two 6-point switches, as
shown in the illustration. I soon discov-
ered several other advantages in this plan.
First, I amn able to secure the voltage of
any one cell of the five, any two cells of
the five, and so on; almost any combina-
tion I could want, providing the cells
wiunted stand side by side.

Another advantage is that it is possible
to reverse the flow of current coming from
any cell or any combination of cells,

The following is a table for the proper
use of the 6-point switches. The first
column of figures denotes the cell or cells
wanted. The second and third coluimns
refer to the contact points on the switches

(A) and (B):
Travel of current : ordinary Reverse
Switches— A B A B
Cell 1 1 2 > 1
Sy 2 3 3 2
3 3 4 4 3
4 4 b1 5 4
“ 5 ‘ 5 6 6 5
I [ 1 3 3 1
“1,2,8 1 4 4 1
“1,2,3,4 1 b 5 1
“1,2,3,4,5 1 6 6 1
0 9 n 2 4 4 2
¢34 "3 5 5 3
“o45 4 6 6 4
“2,3,4 2 & 5 2
“ 3405 3 6 6 3

Homnorable Mention
Domestic Water Heater
3v Leo J. CoLEY
TS following deseribed appliance gives
hot water at a moment’s notice and
coxts very little to make up. The mate-
rials required are:

FIRST PRIZE, $25
“An Electrical Interrupter”

I'REpD D. VERCELLINO,
239 3rd St., East, Dickinson, N. D.

SECOND PRIZE, $15

“Practical Neglectrics”

ALLEN BURKE,
106 County St., Monett, Mo.

THIRD PRIZE, $5

“A Loose Connection”

B. HALPERN,
80 Corona Ave., Elmhurst, L. I., N. Y.

also Roy S, Jonres, Bethel, Me.
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A piece of #-inch iron pipe, 24 inches
long, threaded at both ends.  Several
sheets of mica, such as is used for stove
doors. One spiral coil of resistance wire,
such as is used for the heating element
of an electric stove. Some usbestos
powder mixed with plaster of Paris, and
some asbestos sheeting.

Cover the pipe with sheet mica for a
distance of 18 inches. IBind the ends with
stovepipe wire. Over this wind resistance
wire, which should have previously been
straightened out. The turns are spaced
one-eighth inch apart.

Over the completed winding spread a
paste made of the mixture of asbestos
powder and plaster of Paris with water.
After being allowed to dry, the whole thing
is wrapped with thin asbestos sheeting.

The finished pipe is installed before the
faucet, and wires are run from the ends
of the windings to a double pole fused
switch. After connecting the switch to
the lighting circuit, close the switch and
open the faucet to get hot water.

This is a simple contrivance to make

ced W@" SUpPlY  Nica Sheet

Wire

,,:;»——Fouc et

Simply constructed appliance for heating water
as it is drawn from the faucet.

and can easily he adapted for a bath or
wish basin if required.

ur $50 Title Prize Contest

FOURTH PRIZE, $3
*A Non-Conduct-Her”

JAck Bowen,
1239 20th St., Detroit, Mich.
also Roy S. JoxEs, Dethel, Me.

FIFTH PRIZE, $2
“The Experimental Widow”

CHARLES T. SaGE.
18 East Main St., Gowanda, N. Y.

HONORABLE MENTIONS

“A Loose-Coupler”
. HaLreers,
80 Corona Ave., Klmhurst, 1.. I, N. Y.

“Shocking Revolt, Eh Watt?”
Wirniax R. WesTwoon,
45 Union Terrace, Jamaica Plain 30, Mass.

“Technical Grounds for Desertion”
MorLrLy Jacoss,
31 West 110th St., New York City.

“Electrical Interference
BEATRICE WEATHERS,
102 North 15th St., Frederick, Okla.

“The Crucible Test”
2 W. L. Dysarnr,
Box 1515, Harlowton, Montana.,

“His Bitter Half”
R. L. SANDERS,
1839 Logan Ave., Des Moines, Iowa.

“A Hubby With a Hobby”
E. D. Hoory,
1306 West 58th St., Los Angeles, Calif.

In clever as in prize winning answers,
the East was in the minority.

All in all, the contest, we believe, was
very satisfactory, and the results have
been so encouraging that we shall stage
another one in a coming issue.
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Junior Electrician
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Thief Catcher

N our Decemher issue we showed a bhoy
who received a shock when he pulled

A bunch of bananas in this illustration is made
a terminal of the secondary of an induction coil,
so as to shock any enterprising youth who at-
temptas to steal one of the fruit.

or tried to pull a door-bell surreptitiously.
The present illustration shows a similar
system of preventing the theft of bananas
by the younger element,

A hoard (A) has one end supported by
springs, so that when depressed by the
welght of anyone stepping on it, it closes
an electrie contact as shown. This hoard
is covered with a metal sheet, which is
connected also to the metal contact block
(C). A round-headed brass screw will
answer for the contact (D); when the
board is stepped upon the circuit will be
closed at (C D)), the battery will operate
the spark coil as shown, which is pro-
vided with a spark gap at (E), and which
need not be much more than one-sixteenth
inch long.

One of the secondary wires Is carried
to the bunch of bananas, and may be
thrust through one or more of the fruit,
or deep down into the stems. The pilferer
Is supposed to recelve a warning shock,
when he steps upon the board and tries
to make off with a banana.

Contributed by PauL STUCK.

Double Solenoid Engine

WO solenoids (A) and (B), are
wound upon two ordinary three-inch

£ o5
g/

7

/// T {l/é

4
’y
7

Very nicely designed electric motor of the re-
ciprocating oider, using two solennids: it i1epre-
sents in a sense a two-cylinder reciprocaling sieam
engine.

R

porcelain tubes (P Q), using 150 feet of
wire.

IFour flanges are made from stout card-
board and secured with sealing wax to
the ends of the tubes, as shown by the
dotted lines in the diagram. 7Then the
wire, wliich may be ordinary bell-circuit
or magnet wire, is wound on, 75 feet to
einch tube, and the coils are covered with
paper or other material in order to im-
prove the appearance.

Two armatures (M and N), composed
of two 16-penny wire nails with tin strips
soldered to their upper ends as shown,
are constructed and fastened by pins to
the oscillating cross-beam (1), which is
mounted on a wooden pillar rising from
the base.

The automatic switeh is made in the
following manner: A strip of stout brass
(S), about 2 inches long and 34 Inch wide,
is pivoted on a wooden Dblock about 1%
by 214 Inches in surface dimension. The
plvot passes through a sheet of brass
(Y). to which one of the wires is soldered.

The contacts (C) and (D)) are thin
pleces of brass fastened to the wood hlock
by screws and set far enough apart so
that the switch will neot short-circuit
them.

The wiring is arranged as shown in the
flHustration. When a battery Is connected
to the terminals (T) and (T'), and the
switeh (S) touches (D), the current flows
through the right-hand solenoid; the
armature (N) is drawn down, causing the
cam-noteh (G') to strike the switch (S),
and set it on (C), which changes the flow
of current to the left-hand solenoid; the
armature (M) 1s drawn down, which
causes the cam-notch (G) to strike the
switch, setting it again on (D). Thus,
the lever (S), fastened to the cross-beam
(W), alternates back and forth with
great speed, turning the flywheel! (F) hy
means of the connecting rod (R). The
flywheel can be taken from an old toy
steam engine, and an 8-penny naill can be
used for the connecting rod (S).

The signs 4 and — are used at the
terminals (T) and (T') for simplicity in
explaining.

Contributed by E. H. STIVENDER.

Multiple Fuse

N cases where fuses are likely to blow
I out frequently the multiple fuse here

described will be found most con-
venient. The simple turning of a knob
brings another fuse into cirenit, until a
set of eight fuses have been burned out;
the necessity of inserting a new fuse each
time one is blown is thus obviated.

A multiple fuse can be made by anyone
and will prove economical both as to time
and expense. Any slze fuse wire can he
utilized and is easily renewed.

The box is 6 inches by 4 inches by 11
inches, inside measure. It may be con-
structed of almost any kind of wood, is
about 14 inch thick and any desired finish
may be applied.

Two disks 316 inches in diameter are
made of some kind of insulating and vir-
tually ftireproof material, such as slate,
formica, ete. A circle 3 inches in diameter
is seribed upon each disk, and 8 14-inch
holes are drilled equidistant around each
circle. A 14-inch hole is drilled in the cen-
ters of the disks. A brass bolt % inch
long i{s placed in the holes on the circles
and a thin brass nut is screwed on each.
The fuse wire is wound around the circle,
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touching all the bolts just above the nut.
A second nut taken from an old dry cell

is screwed down against the wire, If de-
Brusn Fuse wire
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Multiple fuse system by which turning a handle
or knob brings a new fuse into circuit when an old
one blows out, saving a great deal of troumble in
replacements.

sired, contact points may be used in place
of these,

Two 14-inch brass shafts with a small
wooden knob on one end of each come
next. One is 34 inch in length and the
other 1% inches. A line is drawn length-
wise on the top of the hox, and two 9/32-
inch holes are bored on the line, 2 inches
from each end. The shaft, 34 inch long,
is passed through the hole on the right
and a washer is slipped on from the other
side. One of the disks is put in place
with the bolt to hold it, with the fuse
underneath, and a nut is screwed on. The
other shaft passes through the left hole
and a washer, thep a tube or bushing
slightly larger than the shaft, is slipped
on. This bushing is 1 inch long. Another
washer is placed on the shaft and the
other disk is aftixed like the first one.

A piece of wood % inch square is se-
cured in each corner of the box for the
brushes to be aftixed to. 'The brushes are
made of spring brass 14 Inch wide, and
are bent and mounted as shown. Copper
wires are soldered to the brushes and
connected to binding posts tn the sides.

The disks are numbered from 1 to 9,
under the center of each fuse, and two
3g-inch holes are bored so a8 to be in line
with the numbers as the disk rotates,
which will indicate what fuses are In use.

Coniributed by Roy C. HUNTER.

Combination Switch

G | <RES 62

Combination switch, utilizing as its basis two
push-buttons specially arranged so that both can
be pushed and held down.
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11K switch illustrated is made out of

two push buttons of the double contact
type. These buttons are mounted on a
wooden base and by the arrangement
shown it is possible to press both at once
by simply turning the knob in the right
direction.

Round picces of wood have been sub-
stituted for the buttons, that is, for the
part which is pushed by the finger. These
round pieces of wood (A) are mechan-
ically connected together by screwing a
length of brass strap (13) to them. The
part (C) is also made from a piece of
brass and is bent as shown. On the top
of this picce a hole is drilled and then
tapped to fit the screw on the knob. The
switch is now ready to be connected up
to the circuit; it may be connected in
many ways and used for various purposes.

It can be used in any place where a
small double pole, double throw, switch is
required, as it is practically such. Figure
(1) shows lhow the different contacts are
connected together, when it is desired to
use the switch as a reversing switch.
Tigure (2) shows the scheme of connec-
tions when used as a change-over switch.
It will be noted that the lower contacts
are connected to a D. C. circuit, while the
upper contacts are connected to an A. C.
circuit; the movable ones (D) are con-
nected to some apparatus which is to be
tested on both A. C. and D. C. circuits.

Then to change over from A. C. to D. C.
it would be merely necessary to turn the
knob, as this would cause the movable
contacts to make contact with the lower
ones. If now the knob is turned In the
other direction, the movable contacts will
be allowed to return to their former posi-
tion, and they touch the upper contacts.
It will also be seen that, if the knob is
turned slightly, the contacts (D) will be
moved to a position between the lower and
upper contacts; when in such a position
they would not touch either set of con-
tacts and the switch would be in an off
position and both circuits would be open.

By using ordinary push buttons instead
of those of the double contact type it
would be possible to construct a double
pole, single throw switch in the manner
described above.

Contributed by AMEDEO GIOLITTO.

Simple Electric Heater
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A very nice electric stove of home construction,
utilizing the simplest materials, which will give
really efficient results.

A VERY simple electric heater, inexpen-
sive and easily constructed, Is made of
ordinary tin of the kind used for lining
boxes, or which is found in a five gallon
ofl can,

Unsolder the ends, bottom and top.
Mark off, as shown above, a piece 24
inches long by 12 inches wlde. This pro-

vides material for a heater of 1.6 kilowatt
capacity ; it will take 15 amperes on a 110
volt circuit.

The tin is cut into strips 4 inch wide.
The element 1s now ready to be placed on
a piece of asbestos hoard to which have
been attached telephone Insulators or a
couple of porcelain insulators. Two pleces
of asbestos board about 1 Inch wide are
used as spreaders.

As a heater of this type does not acquire
red heat, the warmth will last indefinite-
ly; and its comparatively large radiation
surface renders It more desirable to use
than one that consunmes more current and
attains a red hot temperature.

Door Lock Tell-Tale

Push buttor

Bell ringing”

| Tran‘s/'or‘mer‘

-F’Jg 2 Basement r

Figure 1 shows how locking a door may be made
to close a tell-tale circuit, and figure 2 shows the
circuit proper. When one button is pushed it tells
if the door is locked, as it is to be connected for
all doors and windows of the house. The other
push-button simply rings the visitors’ bell.

SIMPLE scheme for a door lock indi-

cator is illustrated here. The con-
nection is intended to conveniently indi-
cate upon retiring that all doors in the
house are locked.

The arrangement consists of simply
constructed switches, one for each door,
placed in series with a push-button located
in some convenient place, say, the upper
hall, and the whole in parallel with the
doorbell circult already in use.

If the doors are all locked the lock
switches will give a complete circuit ex-
cept for the main switch. Upon pressing
the latter, the doorbell will ring, indicat-
ing that no door is left unclosed or un-
locked.

The construction of the lock switches,
if such are to be used, is very simple; such
a switch consists of two small phosphor
bronze springs, fastened to a fiber strip.

The switches, being small enough, will
fit into the lock mortise of the door jamb.
The whole can be neatly connected with
bell wire.

Contributed by A. F. BEGIN.

Lamp Chimney Battery

ANY of our readers are interested in
small sized home-nade electric bat-
teries, and from our contemporary, La
Nature of Paris, we take a description of
the Lampetaz battery.
The battery constructed by M. Lam-
petaz, a citizen of Lyons, is a gravity bat-
tery. It is composed of four elements, as
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he describes it, though of course any nuni-
ber can be used. The battery jars are
cylindrical lamp chimneys, such as used
for Argand gas burners, cylindrical tubes
of about 134 inches in diameter anc¢ 7 or 8
inches long.

The tubes are placed upon a wooden
base and they may be surrounded by a
frame of wood nearly % inch high. which
is to be filled with melted sealing wax.
Care must be taken that the sealing wax
is not put in so hot as to crack the glass.

Another way is to bore holes in the
wooden base, using perhaps a thicker
piece, into which the chimneys will fit,
and here quite an insignificant amount of
wax will make them completely water-
tight.

The container is now complete; & heavy
copper wire, wound into a spiral, is in-
serted in each chimney, the straight wire
rising from it over the top. Four or five
turns should be in the bottom of each
chimney. The straight plece of wire ris-
ing through the chimney may be bent
down over its top.

On the upper edge of each chimney a
hit of zinc is bent over hook fashion so as
to hang upon the edge, or it may be at-
tached by a copper wire if it Is of such
thickness as to be unbendable. It is sug-
gested that all sorts of scraps of zine may
be used for this purpose. It should de-
scend about two inches from the top of
the chimney and should be amalgamated
by preference. A teaspoonful of copper
sulphate is placed in each vessel, and
water is poured in until the level reaches
within an inch or less of the top. The
water should be poured in very gently.

This gives us the gravity battery; it has
ccnsiderable resistance, which is an ob-
jection, but possesses the advantage of
great constancy as regards voltage. The
originator employs this little battery for
the charging of accumulators. The con-
struction is considered not only simple but
extremely economical, as no expensive
parts are used. A suggestion is made that
it may be provided with a box to cover it,
keeping out all dust, and the box may, of
course, carry binding posts if desired.

A battery using Argand lamp chimnevs as the
eontainers. They are set in holes in a board
and secured by scaling-wax or other cement

Gas Stove Lighter
HIE gas lighter for the kitchen range
L can be built by any amateur handy
with tools, who has a few odds and ends
around his shop.

The coil can be any kind of a coil with
a vibrator, such as a Iford coil. From four
to six dry cells should be enough to oper-
ate this lighter. The hook switch can be
taken from an old telephone, or one can
be made very easily; it is instalied in a
small box on the wall near the stove.

The lighter can be made from any kind
of a handle, such as a screwdriver handle.
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I used a handle from an old electric sol-
dering iron. The handle should have a
long ferrule with a ring on the side to
hang it on the hook. The wire from the
box to the handle should be flexible, and

LIghter ook switen
5

“DrycCells

Safety Gap/‘
® o
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Stove -lighting apparatus; the lighter proper,
when not in use is carried on a hook switch like
a telephonc receiver, opening the eircuit and sav-
ing the battery. The eircuit is only closed for
the few seconds used in lighting the stove.

should end in a small rod which passes
through the handle,

The coil is equipped with a safety gap,
that is, a %-inch gap, so when taking the
handle from the hook the spark will jump
this gap until the lighter is placed on the
burner, then the spark will jump from
the lighter to the burner, and light the
gas. One side of the secondary terminals
must be grounded to the gas pipe.

Such an outfit may be installed in the
basement, and the three wires taken up
through the floor to the switch box nearby
the stove.

Contributed by A. Guy CHRISTY.

Dry Cell Connector

NEW and interesting method of quick-

ly changing dry cell connections has

been developed. The value of the method

lies in the fact that all the cells are in

constant use, giving longer life, and pro-

viding a convenient system of varying the

voltage, within certain limits. This is ob-

tained by changing the connections of the

various groups of cells from multiple to
series, and vice versa.

In this method, three double-pole, double-
throw switches are connected as shown in
the illustration. The connections for cell
groups (any number in a group) are
brought out on a panel as shown at the
right of the illustration. Two binding posts,
shown at the left, form the outlet. More
switches may be added as may be neces-
sary, controlling more groups of cells.

Switches “A” and *“C” euch control the
connections between two groups of cells,
(A) 1 and 2, and (B) 3 and 4 respec-
tively. Switeh “13” controls the connec-
tions between the outputs of switches “A”
and “C.” Any switch thrown to the right
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Connection of eight dry cells, with three switches,
s0 as to give a varying voltage according to how
the switches are thrown.

connects the groups it controls in series.
Any switch thrown to the left connects
the groups it controls in multiple. Ap-

proximate voltages of 3, 8 10 and 12 may
he obtained, using two dry cells to each
group.

Contributed by C. W. BUTLER.

Electric Draught Control

HE apparatus illustrated operates as

an electrically controlled weight-re-
leasing device. In its construction an old
bell is used; as shown, it opens the
draughts of a furnace. A push button
placed near the bedside is pressed at 5:30
A. M.; this opens the draughts, so that
by 7:00 A. M. two pounds of steam will
be gcnerated in a low-pressure heating
boiler,

The gong is removed from a bell and
the stem of the bell hammer is cut off
about a half inch from the end of the
armature. The remaining stub is bent at
right angles to form a catch, as shown
in the diagram, to receive the end of the
trigger.

The interrupter is short-circuited by
connecting a wire from the interrupter
regulating screw to the grounded binding
post, as shown in the illustration, The
triggrer is made from about three inches
of fairly stiff wire. One end is twisted
to receive the screw on which it is piv-
oted, and the other end is flattened out
to engage the catch at the end of the
armature, The end of a rope or chain
holding up a weight is hooked to the
trigger about one-half inch from the bolt
or screw, on which the trigger is pivoted.

The button may be located anywhere,
and two dry cells are sufficient to operate
the device. When the circuit is closed,
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A furnaece draft-opener. When the eurrent is
turned on, a suspended weight is released which
opens the drafts. It can be made to open as many
as desired by proper connections.

the armature is drawn to the magnets, re-
leasing the trigger, which in turn releases
the weight opening the draughts of the
furnace.

Contridbuted by Davip M. ARTHUR.

Automatic Arc Lamp

N automatic are lamp is described
A here, which is operated by two in-

dependent electromagnets. The ma-
terials required are:

One piece of wood for a base: one
wooden block about 2 inches by 3 inches
by 13% inches; two small carbon rods:
an old 2,000-ohm telephone ringer : a small
iron rod about eight inches long; a small
weight, and a small iron strip.

Near the middle of the base secure the
wooden block so that it will be 2 inches
high, 3 inches long and 11 inches wide.
The small iron strip is affixed to this, and
bent so that it comes up from the block
about three inches and forms a bend as
indicated, giving a support for the iron
rod.

Then take the coils from the ringer,
remove the wire from one of them and
rewind it with larger wire (about No. 20
D. C. C.). Mount them on the ends of
the block, as shown here. The one with the
large wire is the coil to be used in series
with the are, and the one with the small
wire is to be shunted across it. On the
end nearest the shunt coil mount one car-
bon as shown; fix the other carbon on one
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end of the iron rod. Then by means of a
small pin and holes drilled in the rod and
the standard, fix the rod so that it is
free to swing up and down. The small
sliding weight is put on and adjusted so
that it is almost balanced, but the car-

A suggestive are lamp emplaying two electro-
magnets, one in series and one in shunt, for its
operation. This system is susceptible of other
applications,

bons will barely touch each other, Wire
up as shown and it is ready adjusted for
use,

The arc is self-starting as the current
comes through the carbons, then through
the series coil, which pulls the lever down
and opens the carbon points. If the car-
hous become too far apart the current
through the series coil is smaller and that
through the shunt is larger. This regu-
lates the points again.

Contributed by WoobSON MATTHEWS.

Automatic Window Closer

1118 device closes and opens a window
in case of rain without disturbing the
sleeper as do many kinds ef rain alarms.
The funnel fills with rain water, closing
the circuit between the metal plate and
the metal of the funnel. The plunger of
the solenoid is drawn back, releasing the
catch. A metal roller is used as shown to
minimize friction. As the solenoid arma-
ture releases the catch the window falls
and the circuit is broken between the
roller and the armature, thus breaking
the circuit.

A weight may be placed on the window
=0 that it will be certain tp fall; or else
i spring may be arranged to pull it down,
by attaching one end of the spring to the
sill and the other to the window,

A plece of felt may be fastened to the
sash bottom, which will prevent noise
when the window drops.

Contributed by CeciL CooK.

Window closing apparatuns operated by a rain-
fall; which wetting salt and clmrging a funnel
closes the circuit, withdraws a latch and causes
the window to descend.
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Electric Fire Lighter

N rural sections where it is the custom

to let fires go out during the night, and
where wood is depended upon entirely for
fuel, an apparatus of the following de-
scription will be found very useful during
the winter time. When residing in the
country the writer made one which worked
perfectly.

A fire lighter, which ignites a sheet of paper so
as to sct kindling wood on fire and start a coal
stove.

The apparatus is constructed of the fol-
lowing materials: Three binding posts,
one %-inch induction coil, four dry cells,
a block of wood 4” x 6” x 146”, a matceh,
a switch, and the necessary wire to make
the connections.

Mount two of the binding posts on the
block opposite each other, and with the
aid of two pieces of short wire make a
spark gap. The third post is mounted
about two inches back from the center of
these two. Through the hole of this post a
match is placed and securely clamped so
that its head will fall in the spark gap
between the other two binding posts. Make
all the necessary connections to the coil
and battery.

Before retiring at night kindling and
wood are placed in the fire box of the
stove. A piece of paper is trailed from the
grate to the learth, where the lighter
rests, and arranged so that an edge of it
will he adjacent to the match head.

When the current is turned on the spark
will ignite the match and thus the paper
will eatch fire and trail up to the kindling
in the stove. The result is o nice warm
kitchen when the family comes down.

Contributed by Howaxp M. Harris.

Storage Battery Convenience

e
T~ Steel -Domes —

Mounting a storage battery on a platform car-
ried by four “domes of silence” with a rubber
mat to protect the wood, so that the battery can
be conveniently pushed under the table and thus
be easily disposed of.

ERE is a little idea which was worked
out in a few hours and has proved
to be a great help.

My storage battery is under the table
and as is customary when necessary to
test the battery, or fill it. I had to either
crawl under the table or lift out the heavy
bhattery.

I overcome the difticulty by building a
very simple cart for it. First an automo-
bile running board rubber pad was se-
cured. This was fastened to a hardwood
board of the same size. As for the size,
get one about 1 or 1% inch larger than the
battery base, Cleats were fastened to
the board to give it strength. To the
cleats “domes of silence” were fastened,
two domes to each cleat.

The rubber protects the floor from the
acid, and the domes prevent the floor
from being marred, and slide with a mini-
mum of friction.

Contributed by W. I'. Arp,

Stairway Alarm

AS’J‘EP is selected near the bottom of
the stairs, then the thread or horizon-
tal board is taken up and two hinges fast-
ened to the side. The board is then re-
placed. A small spring is put under each
end, so as to keep the step raised.

The springs may be fastened in place
by drilling holes the size of the springs,
one halfway through the step and another
in the board directly under the hole in the
stey.

A switch is made by screwing a strip of
copper to the board and soldering a wire
to the strip. A screw is placed directly
under the strip, and a wire is fastened to
this screw and connected to one pole of
the battery. The other wire connects to
one terminal of a bell. The other terminal
of the bell connects with a switch placed
on the wall. A wire from the other bat-

tery binding post connectx to the binding
switch

post on  the and  completes the

circuit,

DryCells

One of the treads on a flight of stairs is hinged
with connections, so as to give an alarm if an in-
truder steps upon it.

1

When anyone steps on the stairs, the
hinged board is pressed down, closing the
switch and giving the alarm.

Contributed by WILL1IAM MEAGIER.

Simple Push-Button Switch

HI: construction of a very neat and
simple switch of the push-button type
is shown in the accompanying illustration.
The main parts of the switch are three
clips, which are easily made or may be
taken from an ordinary knife switch.
These clips, (A), (B) and (C), are
mounted on a piece of hard rubber as
shown in the side view of the complete
switch. It will be seen that the blade
(D), journalled in the clip (B), is oper-
ated by the buttons (1) and (2). Press-
ing the button (1) the blade will break
contact with clip (A) and make contact
with ctip (C), and at the same time the
button (2) will be pushed out. If the
button (2) is now pushed the blade will
make contact with (A) and break contact
with (C); consequently this switch could
be used as a three-way switch, since it can
open one circuit and at the same time
cloge another.
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It also can be used as an ordinary
switch, and in this case the two wires
leading to the switch are connected at
(B) and (A), or (B) and (C). The
different parts of the switch are shown in
detail in the drawing, while a front view
of the switch is also given. The blade

A well-designed push-button switch for home
construction, giving perfect results.

(D), which is made of copper, must be
stotted as shown, providing a slight amount
of parallel motion, so as to permit free
movement of the buttons in the holes of
the hard rubber piece (E). The buttons
may be made from hard wood, although
hard rubber buttons are much neater in
appearance,
Contributed by AMEDEO GIOLITTO.

Electric Latch

F you have a sliding door on your lab-

oratory which requires a lock this is
Just the thing. Tae movable latch must
be of iron or else the magnet will not lift
it. Arrange the pivot so that when the
latch is all the way up it will hit both
magnets equally.

The drawing shows the connections to
the battery and the push-button on the
sliding. Some brass spring clips will be
noted in the circuit at the edge. These
conduct the current across the gap be-
tween the edge of fhe door and the frame,
when the door is closed. They should

Chps

An electric door latch; it is designed for a slid-
ing door and is operated by a small battery.

make a sliding and tight contact with the
other strips on the door frame where the
other ends of the wires are fastened,
When the door is open the circuit is
“broken” and the latch falls back into
place or can be pushed down by hand,
ready to lock the door when it is closed.
The door has to open quickly when the
button on the door is pushed, as the
minute the door opens a few inches the
circuit is broken and the latch falls,
Contributed by HarrY l.. ELDER.
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Static Electric Experiments
By Ravyyonp B. WAILES
Balloons as Pith Balls
B have all tried the familiar pith
ball experiments with static elec-
tricity, noting the attraction of
unlike charges and the repulsion of like

- -
+ 53
Fig2 Fig 4
India rubber balloons used to show attraction

and repulsion of electric charges; a very demon-
strative substitute for the classic pith balls,

charges of electricity retained on the
surfaces of the balls. By substituting toy
balloons, the effects of attraction and re-
pulsion can be shown with decided clear-
ness, and, unlike the pith balls, to a large
audience.

An inflated toy rubber balloon when
rubbed with fur of any sort will acquire
an electrical charge. Grasp the balloon
tightly and stroke it against sister’s fur
piece or the family cat. The string at-
tached to the vent will be seen to adhere
closely to the entire outer surface of the
balloon, as if it were wet. If the balloon
be touched to a dry wall it will remain
until the charges have seeped off. Fig. 1.
The sparking of the charges can be clearly
heard if the balloon is pulled or blown
along the wall with the breath.

In a like manner, two inflated balloons
tied as shown In Figure 2 with a string
will repel one another, if both are rubbed
on fur. One balloon should be grasped in
one hand and the other in the other hand
when charging them by rubbing.

Delivering Leyden Jar

A Leyden jar which delivers small
charges slightly Impairing the main
charge can be made as shown in the illus-
tration, Figure 3A. The jar Is a wide-
mouthed bottle with an inner coating of
tinfoil (1C). The cork (C) is perforated
in the center with a paper tube, through
which a brass rod (R) passes. The rod
is separated from the paper tube by sul-
phur, introduced by gently melting roll
sulphur or sulphur flowers in a porcelain

P‘JP’

A simple construction of a Leyden jar, which
can be discharged fractionally., The appliance
used to do this is of the utmost simplicity and
effectiveness.

dish and pouring the liquid into the paper
coil, stopped at the bottomn, and allowing
it to cool. This makes a perfect insu-
lator. The end of the rod (R) should
contain metallic bristles. These can be
made by soldering bits of fine copper wire
on the end of the rod. The nietal tube
(T) has a flat bottom and in position
(Fig. 2) rests upon the bottom of the

bottle, or on the inner tinfoil coating of
the Leyden jar.

When charged, the jar can be placed on
its side on a sheet of glass, after slightly
turning its mouth or stoppered end down-
ward, as shown in Fig. 3. This causes
the inner metal tube to recede from con-
tact with the inner tinfoll coating, yet
still retaining contact with the rod
through the metallic bristles or wires.
The charge can then be taken from the
plate (S) on the outer end of the rod
(IR). To remove another charge from
the jar, stand upright until the metal
tube slides down on the little metal wire
bristles and comes in contact with the
inner tinfoil coating, then slant it until
the mouth is downward and the metal
tube (T) recedes from the tinfoil coating
on the inner side of the Jjar as before.
This can be repeated until the jar is comn-
pletely exhausted of its charge little by
little.

Charging a Leyden Jar from the 110-Volt
Circuit

By making the cover for an electro-
phorouns as shown in Figure 4, the Leyden
jar ean be charged directly from the 110-
volt lighting ecircuits.

In the original Leyden jar a section of
a metallic ointment box can bhe used, being
inverted and soldered to the end of the
rod (R), Fig. 4. The other half (T) of
the tin salve container should be fitted

A Leyden jar, arranged to be charged, from the
110 volt lighting circuit—a potential normally too
slight to give any tangible result.

with a glass or sealing wax handle as
shown. Its flat surface should be given
a coat of shellac which is dried, and may
be baked.

When the cover thus formed is placed
on top of the Leyden jar and the two are
connected with the 110 mains, using a
lamp or fuse in series, and the wires are
separated, a charge can be obtained from
the jar.

This arrangement cap also be used to
charge an electroscope, the rod (R) being
bent into the form of a stirrup at the end
and the gold or aluminum leaf supported
by the base of the stirrup.

Apparatus for Tapering Charge *

HEN charging storage batteries,

best results are obtained when, as

the charging progresses, the charg-
ing rate constantly decreases. An auto-
matic device for this purpose can be easily
made, giving the battery a tapering charge
and turning off the current at the end of
the charge.

The actuating part of the device con-
sists of a flat helical spring which tends
to turn the rheostat in the direction of
increased resistance. The unwinding of
the spring is controlled by an electromag-
net, controlled by a clock. Fig. 2 shows
the spring, axle of the rheostat and a
ratchet wheel. The ratchet wheel is sol-
dered to the shaft; directly in front of it
a spiral spring (which can be taken from
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an old alarm clock) is also fastened to
the shaft, One end of the shaft is slotted;
a flat plece of metal inserted in this slot
serves as a handle to wind the spring. A
brass tube is slipped over the other end
of the shaft and soldered. The purpose

Res:stance

k1 Spring

HMagnet

To DC.line

Fig. 1.
battery with a tapering current, which diminishes
as the battery becomes more and more nearly
charged.

An apparatus for charging a storage

of the brass tube is to couple the shaft
of the spring motor to the shaft of the
rheostat. One end of the brass tube is
fitted with a thumb-screw, which is loos-
ened when it is desired to wind the spring.
If it were not loosened, the lever of the
rheostat would interfere with the winding
of the spring.

The rheostat is mounted back of the
frame. The diagram also shows in detail
the escapement pallet which is operated
by the electromagnet. An amlarm clock
has a contact for the minute hand placed
over the number 12, controlling the cur-
rent through the magnet. (

Connections are made as shown in Fig.
1. It is important that the leads of the
rheostat should both be connected as
shown, for if they were reversed the
current would increase instead of decreas-
ing, as the lever of the rheostat is turned
to the right. One thing that should be
noted is that the magnet is smbject to the
full line voltage when the rheostat lever
is on the extreme end point. The wind-
ings must be able to stand the current,
yet able to operate the catch when the
lever is on the other end point with full
resistance. When the minute hand of
the clock passes over (12) it completes
the ecircuit through the magnet, which
pulls the pallet end down; the spring
turns the rheostat contact arm a little to
the right, but when the circuit is broken
the magnets lose their magnetism and the
spring pulls the cateh back to its orig-
inal position; this again allows the spring
to turn the rheostat a little more to the
right.

Thumb- Screw
Clock-Spring \*
A

Fig. 2.
spring which cficcts the tapering pf the current
for charging a storage battery.

The details of the ratchet wheel and

If the number of teeth in the notched
wheel were increased, the apparatus
would decrease the charging current at a
slower rate, but on the other hand, if
another contact were placed on the clock
at (6) and connected to that on (12) the
apparatus would decrease the current at a
double rate; that is, every half hour the
rheostat would be turned to the right.

Contributed by AMEDEQ GIOLITTO.
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Motor-Driven Furnace Control

ELOW is deseribed a home-made,
motor-driven. furnace control, which
has been in sueces<tul operation for
several months,

Motor(A)is a Robbins & Myers oscillat-

Fibre _
Support,)

«J)
793

A number of details of an apparatus for con-
trolling the drafts of a furnace which operates by

turning current on and off, controlled by a rotat-
ing commutator drum, so as to get positive results.

rig. /

Fig

ing fan motor; gears (B) and bearing (C)
are from a Bosch magneto. The bracket-
support (D)) is made from 14" gas pipe,
which is fustened to the hose with a crow-
foot. (I3) is the brake drum, which is
made from one of the flanges of a magnet
wire spool. (I') is an insulated bushing,
which moves freely over the bolt (G). ()
is the control drum with its contact strips,
and (I) are the fingers, which are made
from clock springs or spring tempered
brass. At (J) are insulated contacts pass-
ing the current from the street service for
operating the motor.

(K) is a magnetic contactor niade from
a low voltage coil of a Westinghouse 714
horsepower type (A) automobile starter.
It was rewound with No. 24 D. C.C. mag-
net wire for battery operation. (L) is
the brake shoe, Ifig. 3 shows the control
drum and one finger. Fig. 4 shows the de-
velopment of the control drum. which may
be cut out and wrapped around a cylinder
so that both edges met, and will then show
the exact layout of the drum.

The drumn used is about two inches in
diameter and is made from a magnet wire
spool. (M) is the thermostat, made from
copper and zine. (N) and (O) are plug
switches or jacks. (I}) is made from
spring brass. The plug is made from
3/1G” brass rod and a switch button,
(P) and (P) are magnetic contactors

made from buzzers. (Q) and (Q) are
Switen
To op\en draft o close draft
/ A V4
RS gy v
r; JE
Red lens 4/ @ |

for indicat-|

ng 13@5) ‘r’&/

_ Push
Buttons

lamp Signal | .~ | Lamp Signal
OF?‘ [ =
~ :/,)— Q‘/ B‘ JN
7%/, 7
Switch

’I"he switchboard of the furnace control; the
switch arms are behind the panels and are not
seen.

push button controls for operating the
furnace by hand safter pulling out the png
(N). The plug (0) is used to dixconnect
the control entirely.

We will assume that the control is set
up and ready to operate, the drum to re-
volve in the direction of the arrow at the
bottom. The finger (Y) is constantly
resting on the ring (Z) which distributes

current to all segments, (W) is suppoxed
to be resting on (X) at (X). Iinger 1
will not be mitking contact with segment
2. 3 will be making contact with 4, which
will lght lamp 7 when switeh (S) is
pressed, indicating that the draft is off.

When the thermometer returns to the
position minrked cold, contact (U) closes,
contactor (K) also closes contact (J),
which starts the motor (A) until the drum
makes one-half revolution, which causes
the finger (W) to leave its segment (X)
and open the circuit. Finger 5 is now
making contact with the segment G, which
will light the lamp 7, when the switch
(T) is pressed, indicating that the draft
is on. i'inger 1 is making contact with
segment 2, so the drum is ready for an-
other half revolution. As soon as the
thermostat returns to the position marked
“hot,” all segments on drum are connected
together as shown by dotted lines.

Owing to the cost of the motor, some
experimenters may be inclined to believe
this device too expensive to construct. The
whole affair, ready to operate, did not
cost me over $2,00, ns T obtained the motor

& == }
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Wiring diagram of the furnace control, showing
the commutator or contact drum. By following out
the diagram the reader will have no difficulty in
getting at the gist of the connections.

and the magnet parts from a junk dealer.
The gears can be of any ratio to suit the
builder. I used a 2-to-1 ratio, which takes
ahout five seconds to close or open the
draft,

Contributed by 1. SAUNDERS.

Alarm Clock Double Signal

HI illustration shows the use of an

alarm clock for closing a circuit me-
chanically and operating one of two sig-
nals as desired. When it does this, an
electric alarm bell or a buzzer is sounded,
according to the way a double throw, sin-
wle pole switeh (I) is thrown.

The connections are shown very clearly.
(A) is a switeh pivoted at (D) ; if it
touches the end of the contact (C), it
closes an electric circuit. When the cir-
cuit is closed if the switeh (I) is thrown
to the right, an alarm bell will ring; if
thrown to the left a Dbuzzer will sound.
(B) is a pivoted block insulated from the
circuit and attached by a string to the
clapper, The bell is removed from the
clock, so that the clapper can have a good
range of motion. The alarm clock is set
for any desired hour, and when that time
comes, the clapper (X) starts to vibrate,
Jerks the string and pulls the block (B)
from under the switch (A) whose end
then drops upon the contact (C) and
gives the desired alarm.

A lamp (H) is connected so that when

'World Radio Histo

367

the swltch below it is thrown to the right
or left, it will light,

The system can be convenieutly oper-
ated from a battery circuit, as it is
hardly supposed to be operated upon a
high service voltage circuit.

F17)

|

(93

Arrangement for an alarm clock signal, which
can be set by a double throw switch so as to ring
either a buzzer or a bell, according to the way the

switch is thrown. .

At (B) the terminals of the s)stem are
indicated.

Early Morning Service

HE bell is removed from an ordinary
alarm clock and the ball of the clapper
arnt is cut off. Over this arm o piece of
insulating material such as fibre, is se-
cured, on which fihre is fastened at con-
taet point, Two hinding posts are fustened
to the rim of the clock by screws, but
thoroughly insulated from the rim. The
contact piece, (A), is a strip ol copper,
which shounld be bent in such a manner as
to allow the moving contact (B) to strike
against it, but does not allow contact (13)
to move far enough to vibrate. A single
winding of the alarm lasts Indefinitely.
There is a wall socket (C) to which is
connected a coffee percolator. and across
the line a bell ringing transformer (D)
is connected. This transformer onerates a
huzzer through a single pole switeh, which
is used to control the buzzer. The whole
outfit is connected by a swivel plug () to
a wall socket (i) on the service circuit.
The movable contact (I3) is reset by
hand, and at the predetermined fiour the

RESR
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This other obliging clock turns on current in the
morning by means of an alarm clock, fos doing all
sorts of things, warming coffee and other light
dietary articles.

clock releases the alarm movement, con-
tact (I3) automatically closes the circuit,
the buzzer sounds, and in a few minutes
the coffee is ready. In the winter a heater
may be connected at (C) so that the room
is warmed also.

Contributed by WiILLIAM I. LEATHER.
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IN this department are published various tricks that can be performed by means of the clectrical current.

Such tricks may be used for entertaining,

for window 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.

Motor Without Visible Field

Dy Crype J. FircH

2
LampBank /
Resistance
c 11OV DC

Fig. 1

The rotor of this apparatus is carried in a float-
ing vessel; a bar extending across the outer basin
operates by a pin to center the rotating part.

N electric niotor that depends upon
A the magmetic tield of the earth for

its action is shown in the illustra-
tions. The rotor is a straight bar electro-
inagnet floating in a dish of water. It
makes about two revolutions per minute.
Although the efliciency is almost zero, such
a4 motor is very simple and interesting,
and many experiments can be performed
with it. I'or use as an attraction in a store
window it may be suspended by two chains
from the ceiling, like a lamp globe. The
chains serve to conduct the electric cur-
rent to the electrodes in the dish as well
as to support the dish. The fact that the
motor depends upon the earth’s magnetism
for rotation will baffle many *“electrical
experts.”

The motor is very delicate and requires
a great deal of patience and skill to con-
struct, but when once running it will oper-
ate a long time without attention. The
only drawback is that a potential of at
least 110 volts on a direct current circuit
is necessary to run it,

The diagramn (Fig.1) shows clearly the
theory of action. The 110 v. line is con-
nected through a lamp-bank resistance to
the two electrodes in a dish of salt water.
Three 50 watt lamps in parallel will give
about the right value of resistance. The
electrodes in the dish are placed east and
west of each other referred to the mag-
netic meridian. The resistance of the salt

Electromagnet., ~ Pin,

Fig.2

Section of the above apparatus, showing very
clearly how it is kept in proper position by the
centering pin.

water ix high, <o that part of the current

flowing through the wuater will pass
through the windings of the electro-

magnet and magnetize the iron core, and
the polarized electromagnet will swing
around and point north and south. At
this position virtually no current flows
throngh the windings of the electro-
magnet and the iron core loses its mag-
netisni, but the momentumn gained in turn-
ing so far will carry it a little farther so
that the current will again flow through
the winding but in the reverse direction.
This will magnetize the iren core again.
but the polarity will be reversed, and the
magnet will continue rotating in the sane
direction until it again points north and
south. This action will be contimred as
long as the current flows through the
water,

Another unique feature about this mo-
tor is that the lamps in the lamp bank re-
sistance light up to almost full brilliancy
when the magnet is pointing east and
west, and are dimmed when the magnet
points north and south. It is interesting
to watch the lamps gradually light up
brightly and then gradually dim down to
a dull red. An ammeter placed in the cir-
cuit will show that the current increases
and decreases as the magnet rotates.

The electro-magnet comprises three
layers of No. 24 B. & S. enameled magnet
wire wound on an iron core made up of
i bundle of soft iron wires 21 inches
long. The diameter of the core is 14 inch.
It lies in a cardboard dish as shown,
which is made waterproof by heating in
paraflin. The terminals of the winding
which are immersed in the solution may
be of thin lead foil, and may be held in
place by a rubber band encircling the
floating dish. The electrodes hanging over
the edge of the glass dish may be of heavy
lead strip. It is lmportant that no iron
be used for electrodes or other connections,
as the tiniest bit of iron near the rotor
will stop it from running. The rotor is
pivoted to keep it centrally located, as
shown in IFig. 2. The solution may bhe of
salt water or dilute sulphuric acid. The
acid or salt should be added to the water
until the lamps light a dull red when the
magnet points north and south.

Fig. 3 shows how a small 3-volt lamp
may be mounted on the motor to make it
look niore interesting. The lamp will grad-
ually light up brightly and gradually go
out twice every revolution, and will resem-
ble a miniature flashing lighthouse. In
this case the rotor is pivoted from under-
neath by means of a hat pin, the lower
end of which is weighted with a piece of
lead. Care should be taken to regulate
the current flow through the solution so
that the flashlight bulb will not burn out.
A colored bulb, blue, for instance, will
give the motor a more attractive appear-
ance,

If a permanent horseshoe magnet is held
over the rotor in such a way that its field
will assist the magnet field of the earth,
the rotor will race around at high speed
and splash water out of the dish. Turn-
ing the horseshoe magnet around 180 de-
grees will reverse the direction of rotation
of the rotor.
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Fig.3
Perspective view of the motor, of a somewhat

different construction, provided this time with a
flashlight bulb, and pivoted from beneath.

Magnetic Heat nging

IIE property of iron in becoming

non-magnetic when heated suggests the
construetion of a novel and interesting
magnetic heat pendulum.

The illustration is self-explanatory. The
swing is made of two fine wires and has
a4 wooden Dblock suspended to its ends,
which carries the iron or steel to be sub-
jected to magnetic-heat action. The whole
apparatus must be adjusted to proper
working conditions, when the swing will
oscillate for a considerable length of time.

The IDunsen burner (or alcohol lamp)
is placed near the ends of a horseshoe
magnet, but not touching the magnet, for
the magnet must not be heated to the least
degree. The swing is startel in motion;
when at the peak of its swing to the left-
hand side the iron piece is attracted and
held by the magnet. In this position it
also is held above the flame of the burner,
which heats the metal under test and in
consequence reduces the magnetic attrac-
tion. The metal in the swing no longer is
held by the magnet and swings off to the
right, to at once return to the left towards
the magnet again. During this double
swing it hecomes cooled to such an extent
as to be again attracted by the magnet,
the heat of the lamp again renders it
non-magnetic. and it swings away.

As stated bhefore, the adjustment is
rather critical, but is not difficult to carry
The swing proper must bhe made of
thin wires. A ringstand can be used, with
good results. to support it.

Iron Bar

A magnetic pendulum, kept in motion by heat
affecting its magnetic relations.
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THE idea of this department is to present to the layman the dangers of the eiectrical current in a manner that can be understood by everyone, and that
will be instructive too. There is a monthly prize of $3.00 for the best idea on ‘‘shori-circuits.”” Look a: the illustrations and then send us your own par-
ticular “Short-Circuit.” It is understood that the idea must be possible or probable. If it shows something that occurs as a regular thing, such an idea will
have a ggocll chance to win the prize. It is not necessary to make an elaborate sketch, or to write the verses. We will attend to that. Now, let’s see what
you can do

PRIZE
( WINNER )
t}-“‘

o 2

W e | SR
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This little grave Liex sleeping here Here rests in peace,
1olds poor Tommy Slater. Aloyxius Gump. Alexander Tripper.
1le “shunted” a socket The man-hole had wires Hix hair was cut with a
With a radiator, Thut touched his pump. Shorted 'lectric clipper.
NTANLEY MORASKA.L ~MAXWELL JACKSON. —C. S, Howr,

" NEW KITE BAN
T0 BE SOUGHT

Children Cause Short Circuit
u- of Power Lines

e

a A new Kkiteflylng ordinance will Ry

1§ be sought by Ralph Wiley, chief ::
3. city electrician, as a resnlt of com- (|
1¢| plaints from the Pacific Gas & Elec- | |
“T tric Co. that kites have short-cir-|.,
cuited two of its lines carrying 11.- | 1}
000 volts of power. tl
The present ordinance forbids kite ! cj
flying within the district bounded s
by Divisadero-st north to the bay
and south to Army-st, then east on | |
Army-st to the bay.
The new ordinance would extend |
the district to inclade the territory |
| out to First-av, north on First-av to
the Presidio, south on First-av to
Fulton, over Fulton to Stanyan,
south on Stanyan to Burnett and
Palo Alto-av and then south to
Army-st.

Here lies the body
Of Jehoshaphat Brags.
11e grounded himself e wiped bis meter
Through o water spout. With a very wet ragx.
STANLEY ALBERT. —Mrrre Honsmes.

This monument’s for
ISmanuel Trout.
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HIS department is conducted for the benefit of everyone interested in electricity in all its phases.

but necessarily can only publish sach matter as interests the majority of readers.
1. Not more than three questions can be answered for each correspondent.
2. Write on only one side of the paper; all matter should be typewritten, or else written in ink. No attention can be paid to penciled letters.
3. Sketches, diagrams, ete., must always be on separate sheets.

4. This department does not answer questions
26 cents for each. On questions entailing research

will be informed as to such charge.

by mail free of charge. The editor will, however,
work, intricate calculations, patent research work. et

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

Telephone Induction Coil

(283)—M. E. Munz, New York City,
usks:

Q. 1.—Will you please tell me how to
build a telephone transformer for use with
a transmitter button? I would be inter-
ested in getting the hest possible design.

A.1.—Data for building a very efficient
telephone induction cofl is as follows:

On a soft iron wire core 414 inches long
by 35 inch in diameter wind 400 feet of
No. 28 B. & S. gauge enamel or s«ilk cov-
ered copper magnet wire. This winding is
the secondary of the induction coil. The
finer and softer the iron wire used in the
core the more efticient will be the induc-
tion coil,

The core should be wrapped with sev-
eral layers of thin paper before winding
the wire, and two wooden ends should be
forced over the ends of the core as shown
in the illustration. The resistance of the
first winding, or secondary, is approxi-

¥ Y.0oden spcol ends
L / Soft IronWire Core

Terminals

Section and perspective drawing of telephone
induction coil, showing relation of the different
parts, coil windings, and heads,

mately 27 ohms. On top of this coll sev-
eral layers of paper are wrapped, and
then the primary winding, comprising 400
feet of No. 26 B. & S. insulated copper
magnet wire, is wound over the paper,
The resistance of this primary winding is
approximately 17 ohms. The primary
winding is protected from mechanical in-
Jury by several layers of paper, wrapped
around tightly and shellacked.

High Voltage Coil

(284)—K, I. Kaplan, Memphis, Tenn.,
asks:

Q. 1.—What is the most compact method
for winding and insulating high voltage
transformer coils?

A.1.—A section of a coil that has the
required amount of electrical insulation
crowded into the minimum of spuce is
shown in the illustration. There is a po-
tential difference across each turn of the
wire, so that as one layer of wire is
wound over the other layer, the potentiul
difference from layer to layer gradually
increases, until at the end of the layer
the potential difference is at a maximum
and there is danger of the insulation
breaking down at this point, In this type
of coll, the insulation and distance be-
tween the overlying coils gradually in-
creases with the voltage, so that adequate

M
T
s

L ettt tseramsadl
e
Sectional view of a coil showing how the dis-
tance between wires of varying potential in the
windings of such apparatus is increased as far

as possible to prevent perforation.
ke

insulation with a minimum of insulating
material is assured.

Q. 2.—1Is there any machine which will
automatically wind these coils?

A.2.—A coil winding machine was de-
scribed in the March, 1923, issue of this
magazine that will wind this type of coil.
This machine will also wind several other
interesting designs of colls.

“Electric Movie”

(285)—M. P. Boyd, Corpus
Texas, writes:

Q. 1.—Please advise what kind of elec-
tric light tubes I can use for intermit-
tently lighting a revolving sign so that it
will appear stationary.

A. 1.—A Geissler tube may be nsed, and
should be mounted as shown in the illus-
tration. The revolving sign is driven by a
motor, which motor also drives a commu-
tator for making and breaking the pri-
mary cireuit of the induction coil, so that
the Geissler tube will flash on and off in
synchronism with the revolving sign. In
fact, a Geissler tube is not necessary if a
fairly large induction coll is used, as the
spark from the secondary of the induction
coil, if placed in front of a reflector, will
be sufficient to lluminate the revolving
sign. The vibrator of the induction coil
should be screwed down tight.

Q. 2—Can I use this same apparatus
for making a small animated cartoon on
the revolving wheel?

A.2—Yes. The cartoons

Commutator or mterrypter
Motor GeisslerTube
/ Rotating Sign /s

Christl,

should be

Battery

4
% o) s;rL Induction Coit

Animated Cartoon
Wheel

Interesting experiment in the persistence of
vision, using a Geissler tube for intermittent
illumination, so as to produce the desired effect
of a motion picture.

'World Radio Histol
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We are glad to answer questions for the benefit of all.

be glad to answer special questions at the rate of
c.. a special charge will be made.

Correspondents

drawn on the wheel as illustrated, so that
they will appear to move when illumninated
by the interrupted light. Of course, if all
of the cartoons are illuminated, all will
appear to move, one heing slightly hehind
the other in its motions. The experiment
will give a very spectacular effect in a
dark room.

Telegraphone Queries
(286)—L. C. Greer, St. Paul, Mo., asks:
Q.1.—What size wire is used for re-

cording messages on a steel wire telegra-
phone?

A.1.—Number 30 B. & S. gauge steel
piano wire may be used. The diawneter of
this wire is 0,010 inch.

Q. 2.—Kindly give data for constructing
the magnet coils.

A.2—The two magnet coils are wound

. { . .
Recording Magnet, Induction Coil

6 1C 12V Bartery

Traveling Steel wire
Sound woares In8Gnerically

recorced on the sree/ wire Microphone

Qecelver‘)
Recording Magnet

J = Traveling Steel Wire

Illustration of the operation of the telegraphone,
in which the message is impressed by magnetiza-
tion on a steel wire.

to a resistance of 10 ohms each, on a soft
iron core shaped as shown in the illustra-
tion. Number 24 B. & S. en:umeled copper
wire may be used. The pole tips of the
magnet are pointed and just toueh the
steel wire as it passes by. A microphone
{s connected in the primary drcuit of an
induetion coil, the secondary of the coil
being connected to the telegraphone mag-
net. The secondary coil should have a re-
sistance of 20 ohms and the primary coil
a resistance equal to the average resis-
tance of the microphone,

On talking into the mierophone the flue-
tuations of the electric current set up a
fluctuating magnetic field acrass the poles
of the electromagnet, producing corre-
sponding polarities in the wire, which
magnetically impress or record on the
field changes on the moving steel wire,
and are retained by it. The speech is
reproduced by connecting a telephone re-
ceiver across the electromagmet winding
in place of the secondary of the induction
coil, and running the steel wire through
again. The magnetized steel wire passing
by the poles of the electromagnet induces
currents in the magnet windings which
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PROTECT YOUR LIFE AND HOME

SEND ONE DOLLAR DEPOSIT, PAY BALANCE ON ARRIVAL

THE UNWIN TRADING COMPANY, 55 BROADWAY, NEW YORK

HEADQUARTERS FOR POLICE AND MILITARY GOODS
THE HIGHEST GRADE OF GOODS AT THE LOWEST POSSIBLE PRICE

AUTOMATIC PISTOLS VEST POCKET REVOLVER
This model is of small }slize. ankd caanedcnnt-_ BABY HAMMERLESS
veniently carried in the pocket. ade o
best blue steel, rified barrel, checkered grip, L50 ol Vet L R
automatically loads and ejects the ecar- %u'r;e exte_nsn/ﬁy ,'s" v“ ée'P ‘I::t
tridges. Positive safety, makes accidental Dagb'l °X t{nn Gensh n e: Jl:ﬁ 2
discharge impossible. A quick shooter, of caﬂucaertri&z:ﬂ 'Foldir? t'rige:;r Safe {
good aim and great penetrating power. s reaan ey g b

You will do well in buying several of these
AUTOMATIC PISTOL

Automatics at our low price:
25 cal. 32 eal. 38 cal.
7 shot 39'75 7 shot $11'00 6 shot $12-00

AUTOMATIC PISTOL (20 Shot, 32 Cal.) AMERICAN
The STEEL MULE a heavy and 4 Shot 22 Cal.
sturdy Military Gun, with the strength ; This is a four-barrel Automatic, shoot~
and kick of a mule. 32 caliber, 10 shot, ing 22 cal. short, long, or long rifle
with extra magazine, making 20 quick cartridges, Walnut grips. Can be conveniently carried
shots. Made »f best blue steel, rifled in pocket. Made of best blue steel. Latest 5.75
barrel, checkered grip, positive safcty. $
Suitable for Detectives, Watchmen, and
to keep at home and in business. It 20 SHOTS
commands respect. N
(This is one of the guns we sell most 32 CAL.
heavily. It has passed the Official Mili-
tary Tests wherever presented.) $ 1 5

POCKET KNIFE REVOLVER [ 45 - ]
'.bi"-':' =S o
The best selling novelty line. A prac-
tical gun that can be conveniently car- P
ried in the pocket, with a useful every-
day pocket knife. Something you should |
always carry. Shoots regular 22 cal.
cartridges, hard and straight, Trigger
folds up and barrel locks, making ac-
cidental discharge impossible. Order one
tnday, even if you have a
3 ¥ 16000000000000000000000 $4'45

GENUINE GERMAN MAUSER

Our Mausers are fresh stock, the latest model.
This gun is too well known to require any descrip-
tion. Made of best blue steel, by expert workmen.
Quantity limited, and prices advancing. Take ad-
vantage of our low prices.

2cal $12.50 s2eal $13.50

GERMAN MAUSER WITH COMBINATION WOOD STOCK ~—
AND HOLSTER i

Latest model, 22 caliber Hammerleas Take-
Down Repeating Rifle, invented by Savage.
By far tke most simple of the High Grade Repeaters.
Mage oth.hed]best 11131‘2“2! Tolol Stxeel(,i by the leading rifle
This is the big Military and Hunting Mauser, can be used as a Pistol, and o ey LG O cal. cartridges, short, long and
by clipping the traveling case at its enc, makes a very poweriul rifle. " This Lor]lg ﬂﬂeé OTBO sabfe{:y devices. (Send $5 deposit with order, $19 00
gun is known the world over, and very hard to get. (Our supply in this HEnED CHOIN) 114/9999999009090999999099099992002000000a00000 :
model i8 very limited, so we require a deposit of $5 with order, lalance

payable C.0.D.) SWING OUT HAND EJECTING
s $37.50 SMM $37.50 LEFT-HAND WHEELER
- e - ~ REVOLVER
GENUINE GERMAN LUGER Made by Beistegui Bros., Spain

This is the GENUINE LUGER, known the
world over as the hardest hitter. It will pen-
etrate 10%4” of hard pine. 10 shots in 144 sec-
onds, or as slow as you wish. This is the
German Officer’s Pistol, well known through-

Well known as a Military, Police, Detective and Secret
Service Gun, in _great use in the Western States. It is
| a Man’s Gun. Built for hard service, by experts, and
is certainly a jewel as far as workmanship, finish and
action are concerned. This gun can be operated with one hand. A wuch
out the world. Et the lgl\l/er bl‘int%]l ?;t ti:le“ Sw}r{rz (;)u%l Ckyl(iinde;adand =;‘ u:]uch bx!vithhone

nger will eject all the shells. Hand checked wood, or hard rublber han-
30 cal. $23.50 9 M/M $25.00 dles. Furnished in nickel or blue. Short, medium or long barrel.

— - - ) __ | 32 cal. $17 50 82.20 or 88 cal$19 50
h . N .
STANDARD TOP BREAK REVOL- : o Benem 6 shots
VERS, AUTOMATIC EJECTORS THE WESTERNER
Regular Swing Out

(’il‘his.model i’ssltoo well known to require

l'leli).cbrelll:’ ;&r;ldles‘ue or nickel finish. Hard Hand Ejecting Left-
Hand Wheeler

Revolver

0 6555, $9.75
or 38 cal. .
82.20 cal. 7 shot

HOLSTERS 38 cal. 6 shot
Regular Revolver or Pistol Holster, ta
carry in belt, $1: to suit Hand Ejecting
Revolvers, $1.50; Western Holster, as

$14.50

A powerful 7 shot gun: made specially for Rangers,
mountaineers and men working in unprotected places, .
requiring a safe and efficient weapon. Quick as a flash, with great pene-

illustrated, with straps to pass around tral.lti;_lglp;)s\]rler and ttx;xde marksmanship. Carry this gun with you, and you
will feel fully protected.

chest to hold holster on $1 90 Made of best blue steel, rifled barrel. Hammer with safety. Fires reg-

shoulder...........ccovvvvenn. . ular 82.20 or 38 caliber ammunition.

SEND ONE DOLLAR WITH ORDER (with the exception on orders for Mauser with Stock, and Rifles, when we
require $5 deposit with order). Just select the article you require, and send us your.order with one dollar deposit. You
pay on arrival balance pending, plus few cents postage. We guarantee satisfaction, or we promptly and cheerfully

refund your payment.
ALL OUR GOODS ARE BRAND NEW, FRESH GOODS
ALL OUR GUNS SHOOT STANDARD AMERICAN AMMUNITION

THE UNWIN TRADING COMPANY, 55 Broadway, New York
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YOU CAN EARN

350 A Week

six months from now—if you
sign the coupon at the bottom
of this column today.

We will teach you in half a year's time
from the day you enroll as a home stu-
dent the vital principles of Electricity,
and you will be supplied at once vrith the
big laboratory outfit, shown in this adver-
tisement, and other outfits as fast as you
require them, absolutely free of cost.
You will also receive personal instruc-
tion from the President of the school.

This is Laboratory Outfit No. 1, given to

every home study student. 1§t is not a toy

outfit, and in a month after you have had it

you can do anything an ordinary electrical
worker can do.

Have you a Radio receiving set? If you have,
you can listen to two lectures a week delivered
from our Broadcasting Station by our Presi-
dent. 1f you haven’t a receiving set, you can

hear these lectures at places in your home town,

that we will send you to as soon as you enroll
as a student.

You need not he told that Electricity offers
a better chance for advancement and a bigger
starting salary than any other trade or pro-
fession.

With our certificate of qualification you can
enter this great profession at a salary of
$50.00 or more a week. and as you advance
in knowledge and expertness, your salary will
be increased surprisingly,

We operate, in Milwaukee, the largest Elec-
trical Schoo! in the United States. With the
help we offer students, who study at home
an hour or two cach evening, through the
President’s lectures given in our Radio Broad-
casting Department, reaching every city, town
and hamlet in the United States, you get,
twice a week, free, knowledge that will help
vou amazingly in your studies,

The lessons are written in simple language,
and anvone who can read a newspaper can
understand them,

We will make it easy for you to hecome
a member of our great home student body
(1 you will sign the coupon below., It is
Lest not to delay, as our offer will be with-
drawn when one thousand additional students
are enrolled.

Extension Division,
School of Engineering of Milwaukee,
Dept. FJ6 415 Marshall Street, Milwaukes, Wis.

Please send me free and without any obligation on
my part, full details of your special offer to home stu-
dents in DPractical Electrieity.

Address

City | voo.. . State. .,

How and|jWhy?

pass through the telephone receiver coils
and actuate the telephone receiver dia-
phragm, thus reproducing the speech
which originally produced the varied
polarities constituting a record on the
wire,

The steel wire is cleared of all magnetic
irregularities by passing it over the pole
of a strong electromagnet, called an “eras-
ing” magnet, or “wipe-off” magnet.

A Common Error

(287)—K. U. Lang, Chicago, Ill., asks:

). 1.—I have been working with 110-
voll current taken from a surface line
and have had occasion to make some cal-
culations. ITow can the current he called
110-volt, if, as I understand, it is the same
all over the line, so that as great a cur-
rent goes through one inch of the line as
through a mile of it? There must he a
catch somewhere, because the voltage on

| the inch of wire is very minute, compared

to that on a mile of wire; <o how can a
current in the inch of wire be a 110-volt
current ?

A.1.—You are evidently a little mixed
in assuming that there is such a thing
as a 110-volt current. This seems to be a
historical error that became very popular
in conversation, also in some books and
magazines, and is still in use hy some
electrical students who should know Dbet-
ter, but through force of habit still speak
of a 110-volt current.

110-volt line, or 110-volt circuit, should
be used in place of 110-volt current, as
the voltage is on the line regardless of
whether any current is flowing or not. It
is customary to speak of a circuit as 110-
volt A. C,, the A. C. standing for alternat-
ing current, and is used merely to dis-
tinguish the line from a I). C. or direct
current line,

Q. 2.—What is the direction of flow of
current through an electron tube, such as
the Fleming Valve?

A.2—The direction of current flow
through an electron tube is assumed to be
from the plate to the filament but in actu-
ality because the plate is held positive
with respect to the filament by means of
the (13) battery, the electric current is a
stream of negative electrons flowing from
the filament to the plate. In the early
days of clectricity, before anything was
known about electrons, the direction of
current flow was unfortunately to be from
the positive terminal of the battery or
other source of supply, to the negative
terminal ; and when the electron tube came
in vogue it was found and demonstrated
experimentally that an electric current
consists of a stream of electrons flowing
from the negative pole to the positive pole,
But the old assumption of current flowing
from negative to positive has never heen
changed, which accounts for some of the
confusion when studying vacuum tubes.

Electroplating Solution

(288)—Kenneth Norton, Rockwell City,
Iowa, inquires with reference to copper
plating.

Q.1.—I have a copper plate which I
propose to use for the anode and copper
sulphate. To make the solution, how large
should the container be for copper plating
and how should I make the copper sul-
phate solution?

A.1.—A 214 gallon porcelain crock or
glass jar will be found convenient for
copper plating, The solution comprises 2
pounds of copper sulphate, 2 gallons of

'World Radio Histo!
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water, and 6 ounces of sulphuric acid.
Six to 10 amperes to the square foot of
plating surface should be used at a po-
tential of from 1 to 2 volts.

Q. 2.—Please give directions for making
a simple electrostatic machine that will
give about a 1 inch spark.

A.1.—A simple electrostatic machine
was described in the December, 1921, issue
of PRACTICAL ELECTRICS.

A very simple electrostatic generator
was described in the May, 1922, issue.
This generator comprised two copper discs
bolted on each side of a pulley and sus-
pended in mid-air by a thick linen thread
belt from the pulley of an eiectric motor.
With the motor running at a speed of
3000 revolutions per minute, a spark 3,
inch in length is said to jump from the
discs to a piece of metal held in the hand.
The gyroscopic effect of the spinning dises
keeps them balanced.

Home-Made Dynamo

We
Diagram of winding of an 18 slot armature
winding.

(289)—Mr.
writes :

I have a home-made dynamo which has
a round field, four poles and is shunt
wound. The armature is 4” diameter by
4” long, and has 18 slots; the commutator
has 9 segments. This dynamo developed
up to 40 volts. At low speed I use it to
charge storage batteries at 9 volts and 15
amperes very successfully. DBut when 1
attempt to burn 32 volt lamps or to run
32 volt motors, or run the dynamo idle,
sparking at the commutator is very bad.

I would like to rewind the armature
with a double layer per slat and use a
commutator of 18 segments.

Q.1.—Will you please draw a diagram
showing how this can be done?

A.1.—We show a diagram of the wind-
ing vou ask for. Starting at commutator
segment A the winding passes through
slot 1-14, around the back of the armature
to slot 1-6 and then to segment 13. From
I} it passes through slot 2-15, around the
back of the armature to slot 2-7, and then
to segment C, ete. The conumutator seg-
ments are connected diametrically across
from each other as shown. Two collect-
ing brushes are used and they are placed
90 degrees apart on the consnutator.

I'red Post, Auburn, Il

Electrolytic Generator

(200)—H. A. Payton, Sacramento, Cal.,
asks:

Q.1.—Is there any chemical that will
produce electricity in any amount? There
seems to he a general opinion that ordi-
nary salty water does so to a limited ex-
tent.

A, 1.—There is no such thing as a chem-
ical that will in itself alone produce elec-
tricity. Jiven chemicals that are used in
batteries will not produce current unless
the electrodes are present. Ordinary salty
water in which a strip of copper and a
strip of zinc are immersed will form a
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if not in the whole world. This Company makes a spec
is simple: 80% of our orders are small.

The reputation of this house was built upon service.
sands upon thousands of unsolicited testimonials are in our files,
sure to get our great 68-page catalog, containing over 500 different parts.

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

Ask an

jalty of very small orders.

Money refunded if goods do not satisfy

of your radio acquaintances what they think of “RASCO” service, “RASCO” promptness.
to prove that we serve the public as it 1
Catalog contains over 300 illustrations.

has never been served in radio merchandise before.

“BUILD YOUR OWN” WITH “RASCO™ PARTS!

HE Radio Specialty Company—*“RASCO” for short—now in its third year, is unquestionably the most unique radio parts supply housc in the United States,
No order is too small to get immediate and prompt attention.

The reason

Thou-
Be

RAOI0 FREQUENCY
TRANSFORMERS

The best Radio Frequeney
Transformer developed sa
far. Designed for us by
Mr, R. E. Luacault, Asso-
clate Editor of RADIO
NEWS. For wavelengths of
320 to 120 meters.
core. Guarantced to
the work. This Trans- |
former brings in the long
distances.

R-2800 Radlo Fre-
quency  Transformer,
size 1%7x2%"” $2

VACUUM TUBE
SOCKET

Made entirely of compo-
sition. Gives no rise to
capacity effects, as metal
sockets do. Dositive con-
tacts.
R-5500, Vacuum Tube
Socket .. cpooao $.35

ANTENNA CONNECTOR
Mude entirely of aluminum.
Will not rust. ‘The four wires
xo to upper holes. Lower hoie
takes lead-in. Don’t solder
your aerial. Dimensions. e
high, 1%” wide.

R-999, Antenna (onnector $.30

MOULDEO DIALS
Highest grade made. Brilllant
bluek composition.  Figures §
intald in white enamel. For
1,7 or 3/16” shaft. _
R-3074, Dial, .$.53
R-3075. Dial, .63
R-3076, Dial . .80

"

3%

FLUTED KNOBS
Made of best black composition.
provided with 8/32” bughlm{.
Height 17, Diameter 13,7,
R-2055 Fluted Knob......$.15

““RASCO’’ POSTS
R-650, PPost made entirely of
best black eomposition—38/32"
screw—each .......eoieen $.08
R. 202, I’ost has nlckel-plated
bottom part, cach... 08
1mizen, each style ..... 0
650 202

RASCO SWITCH POINTS

Nickel-plated and polished. The following have

heen found the most popular.

1, %"xY%"”, 6/32” thread, doz...,..$.3%

2, 3/16” high, %" dia., 6/32”

thread, doz. ......... .

3, 3/16”x3/16",

4, %" dia., %%’ thick; shank 6/32

4
6. 3 i 3/16” thick; shank 4
7, 3/16” dia.. %" thick; shank 4-36, doz.
75, Switch Stop %" long, 4-36 thread, com-
plote with nut, each 04
76, New style Switch Point, to be p
into bakelite panels with forced fit.

T d
Wire

is soldered to pin end. Head %" dia.,
1,16” thick, doz. .. Wloiaislaluialel o
7¢, same as above % dia.
x 3/16” thick, doz. ....... d

SOCKETTES
Sabstitute for Vacuum Tube Socket.
Four of these take one Vacuum Tube.
Grasp tube firmly. Dest contact pos-

stble. Take less room. Are better.
R-1550, Sockettes, nickeled, set
of 4 . ooovernen heleiaissieele e 3425
R-1551  Sockettes, nickeled, set
of 4 (to take WD-11 Tube) ......

Nute: Set of 4 sufficient to hold 1 Tube.

ME VACUUM TUBE FUSES

Insure your tubes against blow
R-2575. Fuse, 1 ampere...

outs,
R-2576, Fuse, 1 amper
R-2577, Fuse. 2 ampere ..

AUDIO FREQUENCY TRANSFORMERS

No better Transformer on
the market. Highest class

materials. Impregnated
cofls. Silicon steel stamp-
ings used.  Save H per
by assembling it

F. Trans-

io to

414

2.65

HONEYCOMB COILS

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

No. ‘Turns
R-5000 25
R-5001 33
R-5002 50
R-5003 3
R-5004 100 00- 1450
R-5005 150
R-5006 200 7
R-5007 250 8
R-5008 300 500- 4500 .8
R-5009 400 2000- 5000 1.0
R-5010 500 2810)- 6100 1.1
R-5011 600 4000-10000 1.3
R-5012 750 HON0-12000 1.4
R-5013 1000 7900-15000 1.7
R-5014 1250 9750-19500 1.9
5— 15 1500 11500-26500 2.2
CORD TIP JACKS
Take the place of binding posts
on instruments or panel. {(‘ord
tip firmly gripped by jack. Made
of brass, highly nickel-plated
and polished. Serew to attach
lead wire. No <oldering necessary.
R-1500. Cord Tip Jack, each.............$.15

CAROBOARD TUBING
Only seamless tubing made in

I'nited States. 1’erfectly sca-
soned. e wall. (I.1D.—In-
side D.oameter.  0.D.—Outxide
Diameter. L.—Length).

R-6600. 2~ 1.DD., 33" O.D. x 7" L. $.30
R-6601, .35
R-6602, .25
R-6603. I 27
R-6604, 4%” 0D, x 57 1. .35
R-6605 37 0.1 x 2%” L .15

.

MICANITE TUBING
Especially sultable for €W work

|
{

:
il Nothing better made. Natural
| eolor.
R-250, Micanite Tubing,
47 dia, 6” long ......... .20
| R-251, Micanite Tubing,
jn 6" dia.. 8" long ......... 1.60
JACKS ANO PLUGS
Rest material.  Only pure sil-
ver conracts usel. Factory that
makes ['ostal Telegraph jacks makes these.
This i' your guarantee.
R-1000. Jack, 4-springs
p double eircuit ........ $.75
R-1001, Jack, 3 s .80
R-1002. Automatie 5-spring Jack. 00

R-1003, Plug ....... e
BUS BAR WIRE

——————=a

This whre is square, measuring 1, 16" by 1/18”.
Easy to solder as it s a’ready linned. Used
on all up-to-date Instruments.  Sold in 2-foot
lengths only.

R-6400 1ius Dar Wire, per 2-foot length..$.05

WON-INDUCTIVE RESISTANCE

Made «f special graphite
copper-plated at the ends,
Round rods 137 long, 4 diameter,

tance accurate within 20 per cent.
cee...8.65

Resis-

R-5300 [Lesistance 12,000 ohm
R-5301. Resistance 70,000 ohuns. .

UNIVERSAL BEARING
T{E bearing tohold variometer ~
and variocoupler rotors. Total
length of bearing 2%”. Outslde shaft, 1%,
Le”mh of thread 1. Length of threaded sleeve,

8,0
| R-1375, Bearing .. 06000650000 $.25

BABY DETECTOR

13ase is solld black compo-
sition; mounted on same is
nickel holder aad binding
post, which holds the fluted

““‘RASCO"

hard rubber knob with its
sllding rod wember, Pat-
ent nickel detector cup and binding post.  Pat-
ent cup holds crystal. $.50

R- 1898, Baby Detector, with Galena ..

“RASCO”_ LUBRICATED
PANEL SWITCH
Qur patent spring fork holds
the switch handle always at
a uniform tension. At the
sanie time it insures best
contact possible. New wip-
ing contact covers every portion of the switch

point. Double leaf hlades used.

R-1921, “"Rasco’” Switech ............... $.40
PANEL SWITCH LEVER
Imposible for this lever not
to make positive contaet. Lex
radius 1% ”. Nickel-plated and
polished. Lock fork holds the
serew (in which it rotates) se-

curely. Loose contact impossible.

R-200. Switch Lever ...........

‘“*“RASCO’’ NAME PLATES
The cireular plate is our
new  Binding 1'0st Name
I'late. Diameter, %”. These
denominations :
GROUND, —,

“AT RATTERY —,

BATTERY —, LOUD
SIPEAKER, GRID, LOAD,
“CBATTERY JRIAL,
-+, INPUT, 4 BAT-
TERY4 13" BATTERY
4, LooP, TICKLER,
PLATE, “C” BATTERY

ATE,
-+, FILAMENT.
R-6000 to 6019, Binding
Post Name I'lates, each
denomination $.0:
Dozen ..

Square Name Plates

Rame denominations as above also th -se:S
Ist STEP, 2nd STEL’, 3rd STEDP, SP°C
CONDENSER, TELEPHONE, SECOX

‘ R, TRANSMIT, GRID AR
METER, PARALLEL, COUPLING, PRI-
MARY, LOADING COIL, RECEIVE,
d . PLATE VARIOMTER, “BLANK®,
AUDION, ON, OFI.
R-834 to 866, Syuare Name Ilates, each..$.04

Dozen ....... .

R-839 "INCRE
R-840 INCR
Eaeh ...
VERNIER

Cleverest ‘ernier made.
Can be used with any dial,
Soft rubber ring engages
dial. Does  away  with
vernier condenser. We

guarantee results. Al imetal parts moulded

In best black composition.
apart.  Biggest hit of the season.
R-1450, Vernfer ......

“RASCO"
CONDENSERS
R-5050, Phone Condensers,
R-5056, Grld Condensers, c:
R-5059, Grid Leak Condensers,

=~y COPPER FDIL
Thinnest copper foil made, .001”
thick, Comes 4" wide.
R-5025, Coper Foil, per ft. $.10
_10-ft. length ........... .80

RADIO CEMENT

Weather resisting.  Used particu-
larly for cementing covered wire..
'oils covered with this cement re-
auire no form. \Wires hold together ff
solely with this cement.

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

SHELL AND CAP

y_ﬁ For the experiment-

er we list thiz eom-
position shell and cap. No holes in shell what-

....... $.30

-

OF OUR ORDERS ARE SMALL.
BY US.

A trial order will make you a life customer,

“WE CAN ONLY DISAPPOINT YOU ONCE.”
include declivery to your door,

This business was originated with the sole idea in mind to cater to the radio

98S Park Place, New York City

Oldest and Original Exclusive
Radio Parts House in U. S.

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

R 3 BRASS R soever,  Takes standurd 2% diaplwragm.
—T S0l _in 6” lengths only R:2700. Sllcll-nxxrl::‘:‘xr:. coﬁll!l‘uézp..m,’m $.65
——, R-8032, Brass Rod, R-2701. Shell only ......... 0050000000 .40
" —— §/u27  thread, per — . B
MICA OIAPHRAGMS
R-6032, Trass Rod, Made of special India mica in two 2,
length 000gagaaa 0o gizes, 2% diameter and 1-1:1/16" 5 &
R-1425, Dirass Rod, plain diameter, Excellent for experimentation in
Tength c.oienineiinne . telephone work.
R-3616 WBrass Rod, plain R-2550, Diaphragm, 213" ........ 0000000 $.20
per leagth R-2551, Diaphragin, 1-13/167 . .15
amateur who has small orders, ALL ;
THAT IS WHY YOUR SMALL ORDER CAN NEVER BE SIDE.-TRACKED ‘
Order from the above illustrations. 24-hour service guaranteed.
Try us with a 50c. order and make us prove what we say. Prices
T D

4

DEALERS

£ Get Our Special 7
¢ Proposition

rld Radio Hi

Nothing w cumc’

sistance, each (200 ohms) .. .
3 BLADE WITH COLLAR
Fits above.

RHEOSTAT WINDINGS

These windings, with the switch
arm shown below, eonstitute a
complete rheostat for the experi-
menter. Reslstance wound on
flexible black fibre. Carries 1%
amperes, resistance 6 ohus.

R-4300, Rheostat Reslstanee

each
R-4301, Potentiometer

R-1675, eaeh

We

Covered,
Silk., B stands for Enameled.
The followlng come ovn 3-ounce
spools :

R-2500,

The following come on 4-oun
T itk

R-250:

| tector; three stage

{

I

MAGNET WIRE
list only best gualities.
DCC’ means Double Cotton
means (ireen

.

DUC No.

o
=3
&4

7, GS N

ing
Il No.

LITZ WIRE
R-323, equals N B&S, per
0 .

= 00t iecivaacicaedeiaan
Discounts of 10 per cent in 100-foot lots,

The **Rasco” Catalog

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

Armstrong
Circuits:  These o
important eircuits
are explained
clearly, all values
having been given
leaving out noth-
ing that could
puzzle you.

Just to name n

All_

few of the Vae-
uum Tube cire
cuits:  The V.T,
as a ector and
one-step i
er ; Arm
circuits; on
radio  frequeney

amplifier and de-

=

9) o

(KadieSpecialty e
06 98 Pa e Place,

audio - frequeney
amplifier;  :hort
wave regenerative
circuits;  4-stage
radio  frequency
amplitlers; r1adio
and  auwdio fre-

quency amplifies
inductively eoup
edamplitier; Armstrong superautodyne : radio
frequ(jm'yamplmvr aml crystal detector; com-
bination V.T. detector one stage amplifier;
two stage radio frequency amplifier and .
tector with feedback coupling (regenerative) ;
regenerative receiver, using single spider
web coil; Armstrong super-regenerative cir-
cuft; two stage radio frequency amplifier
coupled to a two-circuit tuner, using two-
slide tuner regenerative receiver; two stage
audio-frequency amplitier, using crystal or \
V.T.: one stage radio frequency detector,
two stages audio-frequency with feed-hack
coupling to first tube; power amplifter with
loud speaker; regcnerative recetver and
one stage amplifier for DX work; one stage
radio frequency detector with feed-baek
coupling; three stages radlo frequency, two
stages audio-frequency loop reeeption; erys-
tal detector with rectification; one tube su-
per-regencrative receiver; short wave regen-
erative receiver with two variocoupiers, ca-
pacity -coupled tuner; trap circuit to elim-
inate interference; selective eircuit to elim-
Inate interference The eatalog contains
300 {lustrations.  On account of its great
cost, it cannot be distributed free of charge.
Mailed only upon receipt of

15 ant; in Stamps or Coin.

1
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Learn
COMMERCIAL

Electrical Engineering
in One Year

Te fill the ever i ing d d for
business men, consulting and efficioncy engineers, men
whe c¢am handle eemmercial ongineering problems. we
offer a thorough, condensed, aud very practical course
te high school gradustes.
We teach by practical work aud ecientific methods wnder
ical working diti Specialists for 17 years in
trafning young men for

Electrical
Engineering -

with B. S. Degree ',
in 3 years a

Electrotechnics 1 to 2 years. EKlectrical and Mecbanieal
Drafting 9 months. Awtomotive Electricity 3 mouthe.
Armature Winding and Motor Generator Repair 3 months,
Practical Electricity 6 months.

A place for every student regardless of age or education.
Up-to-date laboratories, faculty of experts, individaal in.
struetion, Students’ Activities. Radio Broadcasting Sta-
tion WIAO. Next term opens June 25.

SCH@L of ,ENGINEERING
of Milwaukee
Founded 1905

School of Engineering of Milwauokee,
Dept. P. E. 6
415 Marshall Street, Milwaukee, Wis.
Without obligating me in any way, pleasse mail free
illustrated book and further particulars on the course |
hanrmuked _wlithz‘un X.

lectrically trsined

0o 1 E

«.Electrical Engineering

...Practical Electricity

Drafting

Electrotechnics

.Automotive Electricity

«++.3 mo. Armatere Winding Course

...3 mo. Light «nd Motor Wiring Course
..6 mo. Complete Course

Name

Addross ........co.iiiiiiiiiiiiii i, olslele/alolelalsle
L85 State.....c.oevinnnnn
Eduocatien........coovveiinnnnnnn. ALE. .l oievaisaiisieesiosesie

Reg.
price

$25.00 Gaaranteed Genuine
Latest model 9 sho t
automatic. Shoots
Standard cartridges—
lies flatin the pocket—

25 World’s fumous Luger
cat, 30 cal. $19,95—MHand
1 Ejector Revolver,
swing out cylinder 32
cal. $16.75. 38 cal,
$17.78, Allbrand new

latest del: imported.
Steel Army Automatic $8.28. 82 cul.,$10.25,
IMPORT SALES CO., 942 Brudwny:Dept. 127, NewYork
EARNING $35 TO $I25 A WEEK
ties Photography offers you.
N. Y.v olRl:(JSTlTUTE of PHOTOGRAPHY

P o
SEND NO MONEY ot zesimer on de-
Military Trench Automatic—32 cal. 10 shot,
An interesting illustrated book.
MOTION PICTURE — COMMERCIAL — PORTRAITURE
NEW CHICAGO BROOKLYN
141 W. 36th St. 830 So. Wabash Ave.

32 cal. $13.75 P S
Satigfaction guaranteed or money promplly refunded.
extra magazine FREE. $11.45, Imported Top
PROFESSIONAL
let (free) on cheosing a vocation,
Three te six menths’ courve, Modern oquipment. Day
505 State St.

with perfect safety device
$ 75 25 cal. Vest Pocket Automatic—25 cal. Blue
Break Revolver, 32 cal. $8.45, 3% cal, $8,75.
PHOTOGRAPHER
and the exceptional epportuni-
or eveming classce. Easy terms. Ask for Catalog No. 57.
You posltively ean do wiring and re”

paleing uf bells, lighting, garages
frons, vacnam cleaners, washing mae
chines, etr., withont previous experi-
ence, when yon ewn anr new bank
ELECTRICAL KINKN. Mast complete
book em everything electrieal in the
HOME, SEM) NO MONEY, Just your
name and address, Pay postman $1.00
plusa few centa postage whendellvered.,
Or send a doliar Ml with your arder.
TODAY. Money back If not satlefled,
Cireular Free.

HOME BOOK CO., 3888l Arcade Bldg., Cleveland, Ohio

How and Why?

simple cell, but of rather high resistance,
low potential quickly polarizing and one
which deteriorates on standing.

Q.2,—How would you connect a small
generator and motor to pick up current
from a chemical solution instead of from
the atmosphere as is now standard prac-
tice?

A.2—~You are evidently a little con-
fused in stating that a generator picks up
current from the atmosphere, A generator
generates current, regardless of whether
the atmosphere is present or not. In other
words, a generator will generate current
if placed in a perfect vacuum. A chem-
ical solution will only interfere with the
action of the generator and will in no
way help the generation of electric cur-
rent.

Alternating Current Bell

LAMINATED CORE

Plan and cross-section of
nating current bell,

an interesting alter-

(291)—L. T. Richards, Boston, Mass.,
inquires:

Q.1.—Will you please show the con-
struction of a bell that will operate on

| alternating current and will not have the
harsh sound produced by the ordinary
door bell?

A.1.—The results you ask for are not
easily obtained. However, the bell shown
in the 1llustration may, with a little ex-
perimenting, meet your requirements.
This bell depends for its action upon the
alternating magnetic field set up by the
alternating current in the electromagnet
inside a gong. The gong is of magnetic
material, iron or soft steel, and acts as
the return circuit for the magnetic flux.
The core of the electromagnet s just
short enough to fit inside of the gong and
leave a small air gap between the poles of
the electromagnet and the gong. The
alternating magnetic attraction between
the electromagnet and the gong set the
gong into vibration, at a frequency de-

| pending upon the frequency of the alter-
l nating current. If the frequency of the

Practical Electrics for June, 1923

alternating current supply is 60 cycles, the
frequency of the gong will be 120 cycles
per second.

The main difliculty in constructing a
bell of this kind is to tind a gong that will
have a natural frequency of vibration
double the frequency of the alternating
current supply. If the natural frequency
of the gong is even slightly different, the
gong will emit no sound.

We can give you no comstructional de-
tails on this bell, as we do not know the
size and shape of the gong which you may
select or the voltage at which you intend
to operate the bell. The electromagnet
can be wound for 110 volts and operate
on the house lighting circuit direct, or the
magnet can be wound for a lower voltage
and operate through a bell ringing trans-
former. The core must be of laminated
construction so as to reduce eddy current
losses.

You might try a tuning fork instead of
the gong.

Vibrating Rectifier Query

(292)—William Nash, Handsboro, Miss.,
asks:

Q.1.—T have a 100-watt synchronous
vibrating rectifier and destre to rewind it
for 500 watts. How mamy pounds and
what size wire shall T use? The rectifier
is to operate on 110 volts A. C. and de-
liver 10 amperes D. C.

A.1.—The size of the wire in vibrating
rectifiers is usually not taken into consid-
eration unless these rectifiers depend for
their operation on the current fiowing
through the colls.

In many vibrating reetifiers only a
slight amount of current is used to keep
the arm oscillating constantly, and current
may be taken off as desired.

If the amperage or the amount of cur-
rent rectified is not in excess of six or
seven amperes, the device may be operated
safely for quite a length of time. If a
greater amount of current is required, the
contacts must be increased in size and
shunted by condensers; otherwise spark-
ing results at this point.

Instrument Queries

(293)—R. Phillpps, Mineola, L. I., in-
quires:

Q.1.—Kindly explain the difference be-
tween a voltage transformer and a current
transformer,

A. 1.—These transformers are used with
measuring instruments in power stations
and on switchboards where it is of ad-
vantage to step down (a) the current or
(b) the voltage to a value suitable to the
measuring instruments and thus prevent
passing the total current through the in-
strument or applying the total voltage to
the Instrument, The instruments are cali-
brated according to the step-down ratio of
the transformers so that they will indicate
the total voltage and current. Current
transformers have only one or two turns
on the primary, through which the line
current passes. The secondary winding
comprises many turns and s connected
directly to the current measuring device,
In case the current measuring device is to
be disconnected for repairs or for other
reasons, the secondary winding of the
transformer should first be short cir-
cuited ; otherwise dangerous voltages will
be set up in this winding. Potential or
voltage transformers have . a primary
winding of many turns, which is con-
nected directly across the line; the sec-
ondary coil has only a few turns which
connect directly to the voltage measuring
instrument.

Q. 2.—Can any ammeter or voltmeter be
used on both direct and alternating cur-
rent?

A.2-—There are several types of meters
that may be used for measuring both al-
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How and Why?

(Continued from page 222)

ternating and direct current, such as the
hot wire instruments and the Thompson
inclined coil instruments.

Q. 3.—Expluin the operation of over-
load and underload circuit breakers.

A. 83.—Overload circuit breakers are ar-
rauged to open the circuit when the cur-
rent rises to a predetermined value. There
are many types, but all work on the prin-
ciple of a magnet pulling an armature and
reieasing a catch, allowing the contacts to
open under the influence of a powerful
spring. Underload circuit breakers are
just the oppusite of overload circuit break-
ers; the circuit is opened when the cur-
rent decreases to a predetermined value.
1n this case the maguet releases an arma-
ture and allows the contacts to open.

Filter Query

(2904)—Clare R. Toronto, Ont.,
wrltes:

Q.1.—Will you Kkindly advise how to
smooth out the current from an electroly-
tic rectifier?

A.1.—The current from an electrolytic
rectified may be filtered or smoothed out
hy means of a combination of choke coils
and condensers. An iron core choke coil
is connected to each lead from the rectifier
and then a condenser is connected across
the two leads fromn the choke coils. The
current is withdrawn from the condenser.
We can give you no data on the construc-
tion of the choke coils or the condenser
as we do not know the voltage or current
yvou are working with. However, if the
voltage is under 100 volts and the current
is of several amperes value, the choke
colls will have more effect than the con-
denser; if the voltage is several hundred
volts and the current only a few milli-
amperes, the condenser will have more
effect than the choke coils.

Tracy,

Generator Queries

(295)—G. Philip Saxer, Fleetville, Pa.,,
asks:

Q.1.—Can a compound wound D. C. gen-
erator be used for charging storage bat-
teries?

A.1.—Yes. There is no reason why a
compound wonnd generator may not be
used for charging batteries.

Q.2.—Can a 110-volt 25-ampere com-

shirt manufacturer wants agents

Large
to sell complete line of shirts, pnmnr;.

and night shirts direct to wearer,

vertised brand--exclusive patterns--easy
to sell. No experience or capital re-
quired, Entirely new proposition.
Write for free samples.
Madison Shirt Co., 503 Broadway, N.Y.0.

AnUncrowded Field

Modom Photography oﬂ‘n big opportunities for men
and Neow oasy proraro- quickly by mail.
Only a step from to . Earn
money on the side while loarnin‘

a and i free.
F E er!o today 'or information. Many oppor-
tunities now open in the different branches
of photography. Find out how you can qualify.
INTERNATIONAL STUOIOS, Inc.
Dept. ‘1244 3601 Michigan Ave. Chicago,U.S.A.

MONEY for YOU

Add to your Salary—Make extra Pin Money.
Start a lucrative business of your own. Spend an
hour each day taking subscriptions for the *‘Prac-
tical Electrics Co.” We'll pay you well and you'll
enjoy the work. Write for full particulars. Cir-
culation Dept. Practical Electrics Co.. 563 Park
Place, N. Y. C.

pound wound D. C. generator, speed 1,850,
be rewound for 60 volts and deliver 25
amperes or more at a speed of 1,200
R.P.M.?

A,2—The generator may be rewound
for the lower voltyge, but we do not ad-
vise it as the voltage is more conveniently
lowered by means of a rheostat either in
the shunt field circuit or in series with
the generator output line. Reducing the
speed will also lower the voltage. We do
not advise you to rewind the generator
yourself, as this should be done by an
experienced winder.

Home Heating by Electricity

OAT, problems are not causing any par-

ticular worry to several householders
of Tacoma, Wash.,, because their homes
are heated wholly hy electrieity supplied
hy the electric public utility company.
There are three or four homes in that city
where this interesting innovation has been
tried with success and according to re-
ports the families in question are decidedly
enthusiastic over the idea.

It is made possible by a special electrical
installution and by means of a special rate
of one-half a cent per kilowatt hour, estab-
lished by the electric light comnpany. With-
out such special rate it would not be eco-
nomical for any family to electrically heat
their home.

The household making the hest showing
for a typical winter seuson consumed
26,200 kilowatt hours of electric current
for heating the house through the winter.
At the special rate mentioned thisg
amounted to $131, which compares well
with the ordinary winter’s coal bill—is
substantially lower than many such bills,
in fact. This house made a slightly better
record than the others. 'The electric cur-
rent was used in conjunction with an air
furnace. and a separate electric meter was
installed to measure the current used.

A big advantage was the elimination of
ashes and dust, the handling of ash cans
and especially the necessity for early ris-

ing to start the flre up. All that had to |

be done was to push a convenient switch
and electricity did the rest. And, as
stated, the dilemma of securing coal is
transferred to the shoulders of the public
utility. If the latter uses water power
instead of coal, the situation is, of course,
easily met.

Electrical Don’ts

ON'T leave the electric iron connected
to the circuit and go to talk over the
telephone, answer the door or attend the
bhaby. It costs money for the fire depart-
ment to turn out for a run, even if it is
only to put out a flaming ironing board.
Don’'t use paper shades or other inflam-
mable materialis or decorations against
electric lamp bulbs.
Don’t continue to use an appliance after
its connection cord shows signs of worn
or frayed insulation, Have it repaired.

“Dishwasher Does Dirty Work”

CAN do my own cooking even though

I work in an office,” said a business

woman when asked what restaurant she

patronized, “and I do not have my hands

soaked up in dishwater, either. I have an

electric dishwasher which does the dirty
work for me,”

Waterpower Plants of California

ALIFORNIA is the premier state in

waterpower electric development, and
in one recent year 1,172,353 horsepower
was utilized. The waterpower plants of
the state are valued at $143,556,838.
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I Pay

Your Railroad
Fare

to
the Great
Shops of

COYNE
Chicago

The Electrical Center
of the World

We pay your railroad fare to Chicago — the
Electrical Center of the World — from any
place in the United States. Grasp the oppor-
tunity to see the country at our expense.
Come to Coyne — learn electricity in 3 months,
The largest electrical school in the country
specializing in electrical instruction only. Get a
complete training so you can make big money
as Power Plant Operator, Superintendent,
Telephone man, Construction worker, auto,
truck or tractor electnc:an. battery man, radio
expert, or you can go into business for your-
self as electrical contractor, dealer, auto igni-
txon or battery expert and make from $3,000 to

000 a year. undreds of our graduates
today are making big moneyand you can dothe
same if you grasp this opportunity —act now.

Learn Electricity
In 3 Months

No books or useless theory. Yoo are trained on
$100,000 worth of electrical equipment. Everything
from door bellsto power plants oy work on metors,
generators, house-wiring, autos, batteries, radio,
switch-boards, power plnnts-—everythmg to mske
you an expert ready to steg right into a position
paying from $45 to $100 & weel

Radio Course FREE

Weineclude the following free with the regular ccurse;
(1) A complete course in auto, truck and tractor elec-
tricity and storage batteries, Greatest outlay of
auto. electrical and battery equipment in the country.
(2) Course in Radio—the marvel of the age. Cen-
structing, installing and operating. You can build
you own wireless telephone get.

(8) A life scholarship in the Coyne school. Youn can
st'f as long as you wish and return for further

raining at any time in the future.

Earn While You Learn

‘We help students to secure jobs to earn a good part
of their expense while studying.

Send CouponNow

Don’t delay a minute—send that coapon in righ: now
for our big free catalog and full particulars of Free
ilroad Fare offer. Act now !

Endorsed by Electrical Industry
1300-1310 W. Harrison St., Depta A-157

B. W. Cooke, Pres., Coyne Electrical School,
| Dept.A-157 1300-1310 W, Harrison St., Chicago, il

catalog and
e Railroad

Dear Sir; Please send me free your bi
full particulars of your special offer of
I Fare and two extra courses.

s
swx



376
\\\I s,

>R WorldRadio
Batteries
SAVEYOU

90%

WRITIEN 2YR.CUAR

To Insure Satisfaction

BuyWorld Radio*‘A" Batteries

In buying 8 Warld, the highest *‘quality” bat-
tery built, from the manufacturer, you gain two
profits. First, you get a battery free from ex-
travagant selliny expense. Necond, you save
the protits charyed by the middleman. Thou-
sands of users enjoy the dependable qualities
of our product,

Guaranteed unconditionally, in writing,
years. We ship Express €. Q. I). subject to
sour Inspection, nr will allow 5 for cash with
order. MAIL YOUR ORDER TO-DAY.

for 3

WORLD BATTERY COMPANY
Dept. 15
1219 S.Wabash Ave,, Chicago, I,

6 volt 60 Amps....
6 volt 80 Amps....
6 volt 100 Amps....
6 volt 120 Amps...

FREE toYOU!

L of Thnlhngﬁ'l’rne Stories of crime mysteries

|olved through nger Print Evidence by some of

America’s greatest Finger Print Experts. Grip-

ping illustntlona Greatest book ever published on
the subject. Send for your FREE copy today.

Big Money to Experts!

You can learn the Finger Print Profession easily athome In uplru
time. Great demand for Experts. Professional fees are high.
This pictures the wondcrful opportunlty awaiting you.
Big Special Offer izt o5, Tosstshonootien oo
lendid feld for ] work never even dream. ot
UNYVERSITY OF APPLIED SCIENCE
Nant. A-157 1920 Sunnvside Ave. Chicago, IlL,

The Midget “FIVE!-IN . ONE ™ Skde Rul+
is & combination Mannheim, Leog
. Leg. Add and Subtract, Pely

phase and Binery Slide Rule. I

. ~,
R \Y
m \ will inetantly add, subtract, mu

\\U u’ly lnd divide any co-bhudox
3! 1k whol frac
,/’/ tons, decimals and mized pum
[/ bers. Gives every possible roe
and pewer of every quantity. Th:
graduations are printed en mets
cested with white celluloid anc
are grease and waterpreef. Whil
it is the most versatila ealculator over invented, its epers
tien i simple and cesily understood. Diameter 4”.

Price with 16.page Instrunction Book, $1.50, Leatherets
carrying case SO0c extrs. Cataleg free.

Your money back it
you are net satiefied

e =

e —
BHHRGE YOUR BATTERY

(RADID ocr AUTO)
at HOME foraNICKEL
{e HOMCHARGER

POPULARLY PRICED — PAYS FOR ITSELF

THE AUTOMATIC ELECTRICAL
PERENDIEOR, DEVICES CO, ——
FREE BOOK § 55w v 05 87,0 GiNCMeIATL. 01D

56 llluatranons—-How to pltch the t
- Fadnwny, “Knuckler,” **Smoke

2 Ball,” and Speed. Kow to keep
incondltion. Lessons by Matty,

Johnson, Wood, Walsh, White
and Rucker, sent postpaid 26¢.

C. Curtis, 3329 Lafayette St., Denver, Colo.

OLD MONEY WANTED

$2 to 3600 EACH pald for hundreds of olg. or

odd Coins. Keep all oid mouey as you
VERY va uable coins. Send 10c for Naw llll
COIN VALUE BOOK, size 4x6. Get

g’ay CASH Cluka Coin Co., Avenue 7, le nay
ew York

Gilson Slide Rule Co., Niles, Mich.

A 1,000,000-Volt Transmission Line

N increasing amount of attention
is being devoted by our electrical

engineers to high-voltage trans-
mission problems and water power de-
velopment. In twa papers, read be-
for the meeting of the American So-
ciety of Civil Engineers recently. the
I possihility of transmission at 1,000,000

volts was considered, and hoth authors,
Mr. If. W, D’eek, Jr., and I’rof. Harris J.
Ryan, stated that it would be necessary to
have a minimum of 100,000 kilowattx of
power per circuit before transmission at
this high voltage would be economically
feasible, owing to the great coxt of the
lines and apparatus. Such transmission
lines should have tubular conductors 6
inches in diameter. spaced 30 feet apart
on 20-foot insulators on towers about 200
feet high. No doubt the limitations on the
comiercial use of higher voltages than
those in operation at present (the highest
transmission pressure is 220.000 volts)
will not he due to engineering difticulties,
hut rather to the location of the sources
of and markets for the power. At all
events, it is significant that engineers are
serionsly discussing the possibility of 1,000
kilo-volt tines. Though there have been
great developments in power distribution,
tollowed by industrial expansion in Cali-
fornia, it is probable that future progress
will be even greater. 'Fhe whole of the
Pacific Coust is within 500 miles of the
extensive water power resources of either
the Colorado or Colunibia Rivers, and we
have no doubt that efforts will be nuade to
overcome transmission obstacles, in order
to find =nitable markets for the power.

London Electricity

ONDOX'S electric lighting bill will be

~ cut by $£3,000,000 y early, it is believed,

when a project now in course of comple-
tion is made effective,

This provides for the uniting of all elec-
trical supply companies in London and the
suburbs, covering an area of 1,660 square
miles and affecting a population of close
on 8,000,000 people. There will be only
12 generating stations in the whole urea,
against about 50 now in existence, and the
saving will allow of a reduction in cost of
something like 15 per cent per unit. Eng-

land is following our example in develop- |
Ding large plants,

New York has shown

how to do it.

There’s Some Use Crying Over
Spilled Light: Rays Should
Have Right Slant

OLS your electrie lighting spill over
your home, or is it sprayved, without
waste, attractively and comfortably to the
eye, in the pliaces where it belongs?
Iuagine o pipe of water, spilling quan-
tities of water on the lawn in just one

spot. That is what the current is doing
with raw light in your home unless vou

have seen to its proper reflection, shading
and direction.

The science of illumination teaches how
to spray light, without waste, by means of
reflectors that redirect the light rays, thus
fitting it for the eyes that must use this
light and the room it must brighten.

An Electric “Wear” Indicator

Y opinion has heen asked several fimes

recently concerning the bringing out
of a device to indicate or announce bearing
wear by electrical means. This is an in-
cenious device, which inserts an insulated
tube into the bearing, and permits a
pointer contained within the insulated tube.
to be set within a certain distance of the
shaft. That is. the bearing is drilled out
at the appointed place, the insulated tube

Practieal Electrics for June, 1923
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inches

NOV. 1921 TO OCT. 1922

Bound in blue cloth
Gold Stamped

Over 900 original articles by
the best writers in the Elec-
trical field.

Over 2000 illustrations.

Everybody interested in Elec-
tricity should have this bound
volume on his shelf.

PRICE $1.75

Express collect

PracTICAL ELECTRICS COMPANY,
53 Park Place, New York, N. Y.

Enclased please find $1.75 for which
send me by express, collect, Volume
No. 1 of PracricaAL ELECTRICS.

Name ...........

Address .......

ToWwh...0vveess. . State....
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NEW SINGLE PHASE A. C. MOTORS

H. P.— General Electric

{{1 1t, 60

4 volt,

cycle, 1723 3 H. P. £39.00

speed, com- includes pulley

plete with 110-220 volt,

cord, plug 6 cycle, 1725
speed, Rep.

and grooved e
puiley $£13.00 Ind. T'ype. Re-

Same Motor mittance must
Equ‘lyped with ONE YEAR accompany all
o e s GUARANTEE  orders:

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

—“FLECTRO . CONDITE”
STARTLES THE WORLD

Theusands ef peeple are marveling
at the wonderful performance of the
““Electre-Condite’* Cenverter. Clari-
fies, purifies. sterilizes, matures and
mellows mest kinds of beverages.
Makes hard water soft, eto. May
prevent poisoning.

Send $5.00 fer device for 5 days’
tria] money-back guarantee er ask
fer circular.

Best grade Preof

each, prepaid

AB.C TABORATORIES Inc.

“Electe Come”  popt, E. 233 West 51st St.. New York
J_CONVERTER _

Electrical imvr

een tralning men of ambition and Mimit
sleetrieal industries.  Condensed  conrse in

Engineering ¢ v

pordtions and  promotions, Theoretien! and  Eractienl  Eleee
Trleity. Mathemation, Stenm nnd Gne Engines aud Mectnui-
eal Drawlng, Stndenis countruel dyupmaos, iustall wieing amd
test elec(rienl machinery. Course with  diploms complele

In One Year

Over 3000 men trafined. Thoroughly
equipped fireproof darmitories dining
hall, lahoratories, shops.

Free entalog. $iat yenr beglas Sepl. 26, 1928,
BLISS ELECTRICAL SCHOOL
109 TAKOMA AVE., WASHINGTON. 0.C.

Hydrometers,

men with fng nre In dee

mand. For

tri

. W
Ume, for the
Elcetrienl
enables  grade
uates (o se-

Write for book, **Hew to Beeome_n_(}ood Penman,’’ and beautiful
specimens. Free. Your name on card If you enclose atamp.
F. W. Tamblyn, 441 Ridge Bidg., Kansas City, Mo.

ULTRA-LENS MICROSCOPES

Give enormous magnification’at low coat. Made
ible hy s new eyatem of lens construction on
which patente are ding. Powers from 2,600
to 260,000 times surface ares (50 lam.
Especlslly sulted for stu-
ents, ox%rlmanun or snyone sclentifically
Inclined. 11l duplicate work of Instruments of
a dozen times their cost. Com
$3.00, $4.00 and $6.00 according to number of
objectives furnished. Shl;]»pcd Eo-tn-ld and guar-
snteed. Interesting circular PE senton request.

i At your dealers or by mail direct
ammpj The Specialty Mig. Co. Reg., Milton, Pa.

—l%.arnu $1 (‘)(E lSay

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

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

sters) are available,

No matter who or what vou are, whether
you are too thin or too fat—or unable to
sleep and eat properly. you need a

RESIBELL

Ask your dealer or send your name and
address for particulars.

Address
HAIMS 932 East 140th St., Cleveland, Ohio
= Practical Information all sex matters
Send 10c today, stamps or c
coln, for remarkable lllustrated
catalog. Nothing else like it
B O O K S inthis country.
Dept. 185, Counsel Service, 257 W. 7lst St., New York
ARE
485 SELF-CONSCIOUS?
Embarrassed in company, lacking in self-control? Let
me tell you how you can overcome these troubles.
_E. VERITAS, 1400 Broadway, New York City
Radio Fans — Everywhere
Te ebtain the ntmost efficiency nse HILCO Variemeters.
Varieceuplers, Variable Condensers in your receiving eet.
Write fer cstales.
WALTER W, DUDLEY,

49E Louis Bldg., Dayton, Ohio

[ others, has indorsed the plan.

plete outfita at |

fixed, and sullicient metal left just over
the end of tlie pointer to allow the bear-
ing to run normally until that amount is
worn down. When this wear has taken
Dlice, the wearing seal is worn through,
and contact made between the pointer end
and the shaft. This completes a battery
cireuit, rings a bell, or lights a lamp, or
may be used to also switch off the power.
The method is most Ingenious, but hardly
necessary, except with machinery in which
the weur is extraordinarily rapid and un-
avoidable. Obviously, the equipment is go-
ing to cost something to buy and fit up, and
with the excellent long-wearing qualities
of most bearings, and the ample margin
in hand, the device scarcely has much
scope. Any engineer, for instance, who
permits motor bearings to wear so much
that the rotor is down on the stator be-
fore he notices the fuet, is not paying the
attention to his job which he should do.
This device might help such a man, but
it is too costly to contemplate, and the
{ype of man coneerned not worthy of being
trusted with a plant.

S. E. D.’s Classification of
“Electrical Fires”

IRE underwriters and other insurance

organizations have expressed interest in
the proposed elassitication of fires attri-
butable to electrieal origin which origi-
nated with the Society for Electrical De-
velopment .some months ago, and the Klec-
trical Manufacturers” Council, among
This classi-
fication us recently revised and agreed
upen is as follows:

1. IFires caused by defective or improper
wiring, substand apparatus and instal-
lations, etc.

2. Fires caused by overfusing and over-
loading electrie eircuits,

3. Ivires caused by eleetric flatirons, curl-
ing irons and similar devices, worn port-
able cords, old electrical appliances, etc.

4. Fires eaused by street-railway current,
automobile electric systems, high-tension
power lines, etc.

5. Iires caused Dby static electricity,
lichtineg and eleetrical disturbunces over
which little control is as yet possible.

This schene not only classifies electrical
fires according to their origin, but puts the
blame for each clearly and directly on the
cause responsible.

Resistance Wire from Scrap

GOOD resistance wire for operating

are lights or furnaces, small motors,
induction coils and many other things in
the experimenter’s shop may be had at an
electric repair shop for little or nothing.
Ask for old heating elements from electric
irons. The wire may be mounted on por-
celain tubes or In any way to suit the
huilder's fancy.

The wire may be soldered together with "

silver solder, using borax on the joint.
Contributed by HAroLD PYLE.

How to Adjust an Ammeter

IF vour auto ammeter is out of true It
does not need to be taken to pieces to
be adjusted. Place one pole of a horse-
shoe magnet to one side of the meter, then
quickly remove 1t; sometimes the needle

will go further from the zero mark, then '

place the opposite pole of the magnet to
the same side of the meter and remove
quickly. This will bring the needle to
the zero mark. If the needle is only
slightly oft the magnet will only have to
be brought to a half inch of the meter.
Contributed by BELGRAVE F. GOSTIN.
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Two Valuable Books
On Armature Winding

No technical library can be complete
without ““How to Wind D. C. Arma-
tures’’ and ““‘Single Phase Armature
Winding’’ By W. E. Hennig.

These bpoks are well indexed for quick
reference. All subjects are handled in
such a very clear, thorough, able man-
ner and so profusely illustrated by
diagrams of windings that the reader
requires no technical knowledge or
education to fully understand this im-
portant subject.

They are really indispensable to every

{ manengagedin electrical work, and are

of particular value to the electrical

student, the electrical salesman and

supply dealer. In fact, they will be
highly valued by anyone interested in
armature winding.

\

As a practical electrician and ar-
mature winder 1 have been handicap-
ped on account of lack of information
on armature winding and other special
prablems associat. with armature
winding. I[nesuch casesl obtained the
desired information from your booka
and found I was able to solve the most
difficult as well as thesimpler problems.
By applying the knowledge in your
books, 1 have bettered my position and
am not dependent on others for infor-
mation, %hcse books fill a long felt
wamnt, as they canbe understood by non-
technical as well as technical students.

\T. B. NEEPER, Electrician, /
Pabst Bullding, Milwaukee, Wis. /

Send today—NOW-—get these books
—the most valuable, helpful and in-
teresting of any ever written on the
subject of Armature Winding.

r- LY ] IUSE THIS COUPONI LR -1

1 McCLURE PUBLISHING CO.

Dept. F, 720 Cass Street, Chicago, 1L
Inclosed find $... for which send me:
“How to Wind D. C. Armatures’, price 3.50
“Single Phase Armature Winding"”, * 1.50

h-.ll-----
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These Dealers Carry Our Books:

Atwater, H. E,, Plattsburgh, N. Y.
B. & H. Supply Co., Providence, R. I.
Bullocks Hdw. Co., York, Nebraska.

Burlington Elec. & Nov. Co., Burlington, N. J.

Beard’s Temple of Music, Paragould. Ark,
Bishop Electric Co., Johnson City, Tenn.
Burgess Elec. Co., Bluefield, W. Va,
Broadway Dept. Store, Los Angeles, Calif.
Brilliantonc Radio I’roducts, New York City
Berman Radio Co., Boston, Mass.

Badger Radio Co., Milwaukee, Wis.

Bickett Bros., Zion City, 111,

Bryau, R. E., Tyler, Texas.

Centell Co., S., Strand, London, W. C. 2.

Continental Elec. Sup. Co.. Washington, D. C.

De Laplaine, New Brunswick, N. J.
Diamond News Co., Havana, Cuba.
Dewey Sporting Goods Co., Milwaukee, Wis.
Eberhardt & Son Co., M., Astoria, L. I.
Evers Hardware Co.. Denton, Texas.
Elcetric Shop, New Brunswick, N. J.
Ernest Elcctric Co.. St. Louis, Mo.
Electric Auto App. Co.. Denver, Colo.
Elite Electric Shop, El Paso. Texas.
Electrical Shop, Honolulu, Hawaii.
Electric Appliance Co., San Francisco, Calif.
Finch & Hahn, Scheneetady, N, Y
Foster Book & Cigar Co., St. Louis, Mao.
Foster Radio & Llec. Co., Wilkes-Barre, Pa.
Findley Electric Co., Minncapolis, Minn.
Flecks Electric Service Sta., Tiffin, Ohio.
Electric Co., (Grenda & Sether)
Fergus Falls, Minn.
Gee Electric Co., Wheeling, W. Va,
Galveston Wireless Supply Co.,
Galveston, Texas.
Goetz's Music Store, Fort Worth, Texas.
Huse & Sons, W. A, Providence, R. 1.
Hunter, J. B., Boston, Mass.
Hubbard Elcc. Co., Battle Creek, Mich,
Hygrade Elce. & Nov. Co., New York, N. Y.
Hynson Electric Co.. Portland, Oregon.
Hill Co., Geo. A., Lowell, Mass.
Hentzschel, W. \W., Baltimore, Md.
Hememann Electric Co.,, Philadelphia, Pa.
Hamilton, ., Greensburg, Pa.
Interstate Elec. Co. of Ala., Birmingham, Ala.
International Radio Corp., Winnipeg, Man. Can.
International Electric Co.,
Wellington, New Zealand
Jacksons Radio Eng. Lab, Waco, Texas.
Knoxville Radio Co., Knoxville, Tenn.
King, H. W., Des Moines, lowa.
Koch, John R., Charleston, W. Va,
Law, k. M., Norristown, Pa. B
Laws Blythe Electric Co., Atchison, Kansas.
Linze klee. Supply Co., St. Louis, Mo.
Modell’'s, New York City.
Mechames Co., I C., Fort Worth, Texas.
Murray Spring Co., W. A., Cincinnati, Ohio.
Macaulay Bros.,, Detroit, Mich,
MecArthur Eleetric Co., Chicago, Tl
Natick Book Store, Los .Angeles, Calif.
Northiwest Radio Scrvice, Scattle, Wash,
Noll & Co., E. P, Philadelphia, Pa. )
Nelsons Radio Supply Co., PPhocnix, Ariz.
National Auto Supply Co., Terre Haute, Ind.
Public Library, Detroit, Mich.
Phila. Wireless Sales Corp., Philadelphia, Pa.
Perrault, F. J., Natchez, Miss,
Polozynski & Co., B. E., Detroit, Mich.
Peerless Electric Co., Minneapolis, Minn.

Phila. Sporting Goods Co., San Francisco, Calif.

Roberts Bros. Electric Co., I'hiladelphia, Pa.
Radio Egp. Co. of Texas, Dallas, Texas.

Radio Concert & Eqp. Co., Los Angeles, Calif.

Radio Elcctric Shop, Cleveland, Ohio.
Reutter Elcctric Co., Cincinnati, Qhijo.
Reynolds Radio Co., Denver, Colo.
Randolph, J. O., Highee, Mo,

Radio Llectric Co., Fort Worth, Texas.
Radio Chain Stores, Trenton, N.J.
Radio Spccialty Co., New York City.

Self Service Phonograph Co.,JNc\v York City.

Skokos, S., Perth Amboy, N. J.

Spectator, The, Bruce Mines, Ont., Can.
Snell Co., Geo. W., Philadelphia, Pa.
Schroeder Electric Co., Albany, N, Y,
Smith, H. E., Batavia, N. Y.

Southern Elee. Co., Jacksonville, Fla.

S. A. 8. Radio Cu.. Paterson, N. J

Steiger & Co, E.. New York City.

Sykes & Co., Roclester, N, Y.

Sceurity Radio & Supply Co., St. Louis, Mo,
Superior Radio & Eqp. Co., Columbus, QOhio,
Steward Elec. Scrviee Co., Urbana, Ohio.
Utzinger Book Store, Astoria, Orcgon.
Universal Supply Co., St. Louis, Mo.

Veibl Crawford Hdw, Co., Fort Worth, Texas.

Vuleanizers Supply Co., Kansas City, Mo.
Virginia Radio Service, Medford, Ore.
Viking Radio Co., New York City.

Wile, Eugene G., Philadelphia, Pa.
Woodhead. L. F., Rosewell, N, M,
Williams Book Store, Boston, Mass.
Wilbur Electric Co., Baltimore, Md.
Williamson Electric Co., Seattle, Wash.
Wilson, J. L., New York City.

Wilson, F. B., (Archway Book Store)

Zibart Bros., Nashville, Tenn.

Seattle, Wash.
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Get These Wonderful Radio Books

LOUD - TALKERS

HOW TO BUILD THEM

By H. WINFIELD SECOR

Associate Editor of Science & Invention

LoUD

TALKERS
HOW TO BUILD THEN
u.wmnzv.;’s:cnn.c €

AHIATELATaA et it This book describes how to build two distinct and different
tvpes of radio loud-talkers, which can be built vith either electro-
magnetic field to be excited from storage battery, as well as
permanent magnet field requiring no separate dattery excitation.
-2 The third chapter deals with improvised loud-ralkers and gives
) } ) clear and complete instructions on how to build suitable horns
for use with radio receivers of the Baldwin and other types. Several elaborate hook-ups are
given of the author's own radio receiving set, comprisin'g one stage of radio-frequency, detec-
;zlrldzf;l;llklel:'ee stages of audio-frequency amplification, together with all the cannections for the
_ Complete data is given for all the parts of the loud-talkers, including the field magnet wind-
ings, as well as the diaph-agm or moving coil windings, and also the step-down transformer
to be connected between :he vacuum tube amplifier and the loud-talker proper.

In preparing these designs the point has been constantly kept in mind to use ‘he simplest parts
possible, so that practically anyone can build a successful loud-talker equivalent to the commer-
cial tvpes costing $40.00 o- ore,

_Even where the experimenter does not possess the skill or the time to make all the parts
hmwelf, which are really few in number, he may save a grecat deal of money or at least half
the price of a commercial loud-talker, by having the difficult parts made in a local machine
shop, and then assembling them and winding the coils himself. Circuit connections and data
for the size of wire, etc., ate given for placing the loud-talker on a separate flecor or in another
part of the house not occupied by the radio receiving set. A very valuable kook, giving data
which cannot be obtained anviwhere else and which has not been published be‘ore.

THE E.1.CA.
230 FULTOM ST NEW WRK T

6+ pages, 25 illustrations, Found in beautiful twco-color cover, size 51% x 7V irches; Price pre-
pand, 25 cents.

HOW TO MAKE
RADIOPHONE
RECEIVING SETS

RADIO FREQUENCY
AMPLIFIERS AND
HOW TO MAKE THEM

EVERY RADIO
ENTHUSIAST
SHOULD HAVE |

A COPY OF § A
THESE BOOKS
WRITTEN BY
THE
FOREMOST
AUTHORITIES
IN EVERY
BRANCH OF
THE SUBJECT

LBAAAY NOD ™ aa,

-~y

e EXPERINENTERS

W TO MAKE
omo-l’ﬂoag
RECEVAS S

= / !
Leo.
s ,w.E ‘%-’"'““ =

A non-technical hook for the be
ginner. Gives con plete construc.ion

This more ad-

al data on the building of a rom- vanced amateur, showing the con-
plete Crystal Detector Set, Tgmn!;: struction of the Radiop Frequency
Coil. Loose Coupler and a Swgle Amplifyi T 3 L
Audior. Tube Set with Ampiifying t phfying rnn».orn'mr and giv-
Units, It furnithes all dimensions ing complete constructional data. It

and working drawings of every part
that must be constructed by the
amatcur.  Written in plain, simple
language that anyone can ‘11 der.
standdl  The opening chapter gives a
complete deseription of the theory ot
radio and tells what it's all alout.
teaching the principles of wireless so
that tht constructor knows whar he
is doing,
48 Pages. 26 Illustratins

Bound in Beautifui Two-Color Covey
Size, 514x7', inches. Prepaid 25e.

shows the application of Radio
Frequency to ampifying units that
the amateur nay already possess
and gives 15 hook-ups showing prac-
tically every use Radio Frequency
Amplifying Transiormers can be
put to.

25¢c.
Each

Postage Prepaid

32 Pages, 15 Mustrations
Bound in Beautiful Two-Color Cover
Size, 5Vix7!4 inches, Prepaid 25c¢.

Order from your dealer—or direct from us

THE E. I. COMPANY 2 fukroy streer

Dealers: Write for our attractive wholesale proposition.
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How to HookUp -A
Transmitter Button to
Make an Efficient
Loud Talker

A Transmitter button with a few dry
cells and a telephone receiver will make a
remarkably simple and efficient loud talker.
A Microphonic amplifier of this type is
just the thing for use with a radio set.
The weak music and signals may be ampli-
fied many times their original value. It is
possible to entertain a large audience with
a simple radio equipment if a transmitter
button is used in the circuit as explained in
diagram A.

The cost is extremely low, and the results
are comparable with those produced by
highest grade of expensive loud talkers.

As may be seen in the diagram, two dry
cells or a small storage battery are con-
nected in series with the transmitter button
and a 4 to 75 ohm telephone receiver. The
transmitter button is secured to the dia-
phragm of the telephone in the radio re-
ceiving set. To accomplish this properly,
scrape off the enamel (if diaphragm is en-
ameled) on the face of the diaphragm and
solder the small hexagon nut supplied with
the button to the exact center. Care should
be taken that the thin diaphragm is not
bent or otherwisc harmed. The transmitter

£-75,0hm

Hjgh res. .
recetver ™\

7 phore

1500 Ohm
VO /}/me

1500 Onm
{ recewer

button is then screwed into place. Connec-
tions, as shown in the diagram, are made
with flexible wire. A horn may be placed
over the low resistance receiver if desired.
When the radio set is properly tuned and
signals are being received, the transmitter
button is operated by the vibration of the
diaphragm of the receiver. As the receiver
diaphragm vibrates, the mica diaphragm on
the transmitter button also vibrates. The
carbon grains are compressed at varying
pressure; the current flowing through the
local battery circuit is thus varied and re-
sults in an amplification of the sounds in
the low resistance telephone loud-talker.

Diagram B, which includes a step-up

transformer, is to be uscd with loud talk- |

ing receivers of high resistance. The pri-
mary of the transformers should have a
resistance of about 75 ohms. An ordinary
telephone induction coil will serve as the
transtormer in this circuit,

You can get the above-described trans-
mitter button FREE in subscribing to
PracTICAL ELECTRICS Magazine at $2.00
per year (12 months). Send your sub-
scriptions today.

Make all remittances payable to Practical
Electrics Co., 53 Park Place, New York
City.

—Adv.

|

i
1
|

|

| until an elecirician’s

|

|

Wonderful Inventions

RI.OW are given some queries just as
1 received them, although my answers
have been embellished.

It muay be of interest to some of my
fellow insects to kKnow that several new
types ol electric motors have been in-
vented recently, and aceording to cus-
tomers of the Denver Gas and Eleetric
Light Company, they have been on the
murket for some time.

it is my duty to inform prospective
custonlers us to the kind of currem avaii-
able in their neighborhood for power. One
of these gentlemen desired to Kknow
whetlhier we could furnish power for his
250-volt, direct current, 60-cycle, 3-phase
motor. Of course I told him all our
efforls at cross breeding generators had
failed so far and hence N0 hybrid cur-
rents were available,

Searce had I recovered from the shock

occasioned by this startling request ere |
my ignorance was again uncovered. This |

time the gentleman wished to know if he
could use his 110-volt, 60-cylinder motor
on our lines, I tried to explain to him
that only straight eights and double act-
ing, inverse time element, reversed phase,
intercompounded differential three-wire
motors were allowed, but to 1o avail.
Ere I huad finished forty of the sixty
cylinders backfired and sadly misused the
telephone so that I failed to obtain fur-
ther information concerning this wonder-
ful invention.
Contributed by D. W. VaLLow.

Finding “Shorts”

Ai-‘USE may blow out in some one's
house. and  when replaced blows
agiain. no reason therefore being evident
Usunliy a short is the cause, but tinding
it is another matcer. for an inexperienced
person. Usually it ix a flatiron or a toaster
or sonle other device, but fuses are too
expensive to continue blowing them in the
elfort to vhtain light, and they are usually
searce around the ordinary household.
B3e <ure one fuse is good: insert o lamp
in place of the other fuse, first turning off
all sockets and switches, Then turn them
on one at a time; the lamp will give a
dim  light until the defective outlet is
turned on when it will be brigh.. This
outlet can he cut out

able,
Contributed by W. C. JOHNSON.

Electrical Machinery, 1921

HIZ Department of Commerce an

nounces that aceording to reports made
at the Loreau of the Census the value of
products of establishments primarily en-
gaged in the manufacture of eleetrical ma-
chinery. apparatus and supplies amounted
to £8353.9:36.000 in 1921, as compared with
$997,068.000 in 1919, and $333,170,000 in
1914, n decrease of 16.4 per cent from 1919
to 1921, but an increase of 148.8 per cent
for the seven-year period, 1914 to 1921,

In addition, electrical products to the
qalue of $49,003,000 in 1921, $65,558,000
in 1919, and $24,262,000 in 1914 were re-
ported by establishiments classified in other
industries.

Of the 1,333 establishments reporting
products valued at $5.000 and over in
1921, 220 were located in New York; 166
in Illinois: 161 in Ohio; 116 in Pennsyl-
vania; 113 in New Jersey; 105 in Massa-
chusetts; 73 in California; 60 in Connecti-
cut; 54 in Wisconsin; 49 in Indiana; 47 in
Missouri: 40 in Michigan; 16 in Minne-
sota; 13 in \Vashington; 12 each in Ken-
tucky and Rhode Island; 11 in Maryland;
8 in New Hampshire; 7 each in Colorado,
lowa, and West Virginia; 6 in Oregon; 5

'World Radio Histol

and the others nsed |
services are avail- |

379

DO YOUR OWN WIRING!
AND SAVE 50%

400 PAGES
ILLUSTRATED

Anyone can become an expert wireman
and secure a licens= by following the
simple rules given in Standard Wiring"'

The Natioral Authority for 29 Years

Endorsed by the Wiring Department of the
Joint Committee for Business Development
in the Movement to “Electrify”

For twenty-nine years this book
has been the acknowledged author-
ity on electric light and pewer wir-
ing and constructien, and is in con-
stant use by wiremen, contractors,
and engineers throughout the U.S.
and Canada. It is the only up-to-
date book on the subject published.

Thousands of young men have
become expert wiremen and elec-
trical contractors by mastering the
simple rules given in “Standard
Wiring.”

So simple that a school boy can
understand, yet so complete and
thorough that all the leading wire-
men and contractors use it in pref-
erence to any other book.

This. latest- edition contains over
twice the amount of useful infor-
mation ever before published. The
National Electrical Code explained
and illustrated. New illustrated
chapters on Outside Wiring and In-
side Wiring for all systems for both
direct and alternating currents;
House and Residence Wiring, Ga-
rage Wiring, Theatre and Moving
Picture House Wiring, Marine Wir-
ing, Electric Sign Wiring.

How to install, cperate and care
for Generators, Motors, Storage
Batteries, Meters, Electric Ranges
and every kind of wiring device for
light, heat and power. How to se-
cure the proper illumination for
every condition; latest Mazda lamp
data; 250 electric terms and their
definition and values; the complete
Metric system; fifty-two of the lat-
est tables on wires and wiring; all
dimensions, weights and capacities
of wires and cables for copper,
brass and iron; tables, showing at a
glance, and without any figuring,
the right size of wire for power or
lighting jobs for any capacity. New
1923 edition just out.

Leather Cover. Glit Edges. Pocket Size. sz,oo
Sent an receipt of Price -

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

By H. GERNSBACK

Editor ““Radio News,” *Science and
Invention” and “I’ractical Eleetrics’

over 130 sllustrations and diagrams, and 12

bhotograths, 300 pages, size 84" & 517,

What the novice in radio
necessary for him to underst
receiving set suitable to his mean
an understanding of the radio ar

needs is a book in which he can get all the information
and radio telephony and telegraphy, to make or buy a
S, to know how to operate his set. and after he has
t, information that will enable him to advance and
All this must ordinarily be dug out of text-books,
lent publications, but the aim of this book is to have all the
Il need from the time that he takes up radio.
e reference book for the dyed-in-the-wos] dabbler in

What the Book Is.

is outfit.
ernn

#raphy and telephonv with a refer-

Half a dozen books in one.

For the Beginner.
fully esplained with drawings.
operating instruments of receiving and sendIng sets, with all
ring of the apparatus.
) receiving set, costing from $3.00 to £50.00.
ry picturo diagram there is a corresponding technical diagram

ad of drawings.
sharply and climinate interferenc
ct your set from li

e from other stations,

ghtning and the laws regarding installation,

r signals.

the More Experienced Amateur.

two stage amplifier set costing less than $50.60,

W weathe

Ilow the radio compass works.

acrials, loop aerials and directional aerials,

vave length; miscellaneous formulae for findlng e
of wire resistances, wave lengths and their
for ditferent aerials, tuning coil data,

Epecial Features.

in tho United States and Canada
t reports, eto, with their call,

apaclty of eondenser and
correspondieg  frequencles,
and much more invaluable in-

for concerts, time
ress, Stock Inarke wave lemgth and time
er éignals and their translation.

g_station and {ts operation.

ation of all U. 8. radio telephone broadeasting stations suitable for

Collection of miscellaneous radio information for the amateur,

In Other Words.

you ordinarily have to dig out of government publications, toxt-books,
combined In this ono book,

53 PARK PLACE, NEW YORK CITY

LAR BOOKS

Every Radio Enthusiast Should Have These Books:

Wireless Course in 20
Lessons

~ iy

By S. Gernsback, A, Lescarboura and
H. W. Secor, E.E. (111 Edition)

By'H. W. Secor, KE.
This newest book on radio matterg fil

matics as possible, it at the
a wvealth of technique and fns
Amateur—the Radio Operator
Designing Expert—as
of the subject in general.

A very broad field hag
author, giving a
found in other text-books. If you
any branch of the Radio or allied
surcly need this lates
ture.

This newest of Radie Work ha
inches, Hundreds  of illustrations
Cloth bound
covers, hand-sewed,
Same book

ame time
Casy stages, thi= wonde-ful Course takes you Into

“Wireless™ Ly the wse of simole language so skill-
fully used that vou understand every word. There
Is a lesson desoted to Theory und Mathematics.
The last lesson ia devoted to 4 histury of Wireless,

This Course bas been eorsiderably revised in
order that . meet many tmpnrtant changeg which
hate occurred in Rudip Telegrapay and Telephony
within recent years.

Size of bask i: 7 x 10%, irches, 160 pages, 350

illnstrations, 20 tables.
$1.75

Cloth bhound in Vellum de Luxe, stiff
$0.75

been  cove

are

covers, hand-sewed. goki stamped, each. .

gold stamped, each,
Same book, {imp hinding, colored cover., ..

. limp binding, colored cover.

The How and Why of
Radio Apparatus

truction for the Rudio

-the Installation and
well as teachers and students
Ercat amount of informatton not

arts you wlit
t contribution to radio litera-

in Vellum de Luxe, stiff

160 6x9 Size of Book is 6 x 9 inches.
pages, 6 x The : .ok contains 128 pages, and mare than 400
AR tanien iltustrations.
) ° Cloth bound, stiff covers, hand-sewed,
... $0.75 orcen and black stamped, each $1 .25

Experimental Electricity
Course in 20 Lessons

By S. Gernsback Tn‘nEAH.&W. Secor, E.E.

Every phase of experimental electricity is treated
eomirehensively In plain English. Xew Experi-
ments are deseribed and explained and nearly every
application of Electricity in modern life is given
In sin. le language.

A masterpiece.
from a push button

® . Is a distinet

kncholl:‘r,f‘; "’\"“: “I”('\ls b JD ‘ervéﬂ)l’:‘hl'"io:w\.:'s]h l}: gap in wireless literature. While the treatment
0 d t "eiCss, AT 88 SO q 9 P as

expluining the I'inciples of Kreeteiedty. By simple, ix nade as understandable and as free from mathe

incorporates

Explains every eleczrical devico
and bell to the biggest gener-
ator made.  °North its weight in gold for the man
who wishes to know about slectricity, and to the
experimenter it is ¢till more valuable because of
its many facts, tables, ete.

The Best Electrical Text-Book on the Market.

red by the

engaged in

DEALERS—Ask for wholesale discount

EXPERIMENTER PUBLISHING CO., Inc.

53 PARK PLACE, NEW YORK
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BARGAINS BY MAIL

PROMPT SERVICE

Complete Parts for Cockaday Four-
Circuit ner
Complete Parts for Flewelling Cir-
cuit . 0 17.50
Complete Parts for Reinertz Circuit. 12.30
Thordarson Transformers 3.25
Acme Transformers
23-Plate ldeal Variable Condenser..
43-Plate Ideal Variable Condenser..
Freshman Variable Grid Leak.. .
Pathe Moulded Variometer...
Pathe Moulded Variocoupler.
Arrow Variometer
Arrow Variocoupler ..
Turney Headse
Baldwin Loud
Magnovox
Pathe Loud Speaker

We carry complete line
standard parts at lowest prices.
All merchandise guaranteed.

EASTERN RADIO EQUIPMENT CO.
2013 Boston Road, N. Y. City, N. Y.

$18.00

Here’syouropportunity. Radioneeds

you. Win success in this fascinating fielo.
Trained men in demand at highest salaries.
Learn at home, in your spare time.

Be a Radio Experf

I will train you, quickly andeasily, to design,

construct, install, operate, repair, maintain, and
gell all forms of Radio apparatus. My new methods

are the most succeesfu in existence, Learn toearn

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

American Electrical Association
Dept. 186 4513 Ravenswood Ave., Chicege

LOUD SPEAKER
£2% CRYSTAL SET

ANY

By using the STEINMETZ amplifier you can fill the
whole room with music and can increase your range
up to 1000 miles. $8.50. Let us prove this to your
entire satisfaction. Get our catalog.

Specials for Limited Time Only
Radiotron UV200 Detcctor Tube, $3.95. Amplifier
tubes, $4.75. 134 volt dry cell tubes. $4.75. Sockets,
S0c. Standard 2000 ohm phones, $3.90. 3000 ohm.
$4.90. SUPERIOR ecrystal scts, $3.90. Novo 2214 volt
“B" Batteries, $1.50. Rheostats, 50c. Vacuum tube
detector sets, $5.50. Amplifier sets, $8.50. This cou-
pon must accompany order.

Complete instructive catalog at your dealer or
Steinmetz Wireless Mfg. Co., 5706 Penn. Ave., Pittsburgh, P2

Hear Atlanta
On Crystal 7 i roe

Minneapolis, Davenport, FortWorth, Dallas, Kanaaa
City. St. Lonis, Denver on Crystal withont batteries.
Usual crystal set requires only easy, inexpensive
changes. Send stamp for further information or §1
for copyrightdrawings andinstructions, Everything !
clearly explained, Satisfaction GUARANTEED,"

Leon Lambert, 505 South Volutsia, Wichita, Kan.

having the name of SIGNAL
may safely be depended upoa
for good {nonest service. SIG-
NAL has stood the test of
time. Send for catalog.

(2269)

y SIGNAL ELECTRIC

Radio Equipment‘\

‘
i

FLEWELLING PARTS COMPLETE
with blueprints

$18.00

Build one—the best single tube circuit
on the market

THE RADIO PHONE SALES CO.
211 News Bldg., Enid, Okla.

in Nebraska ; 4 in Texas; 3 each in Louisi-

! ana ; North Carolina, and Virginia; 2 each

in Alabama, District of Columbia, and
Oklahoma ; and 1 each in Florida, Georgia,
Kansas, North Dakota, Utah, and Vermont.

Four states reported products at more
than $100,000,000 each. Illinois, the lead-
ing state in 1921, produced 20.2 per cent
of the total value of produects in that year: .
New York, 17.9 per cent; Pennsylvania.’
13.9 per cent ; and Ohio, 12.3 per cent.

In January, the month of maximum em-1
ployment, 187,075 wage earners were re-
ported, and in July, the month of mini-
mum employment, 149,697, the minimum
representing 80 per cent of the maximun.
The average number employed during 1921
was 161.204 as compared with 212,374 in
1919 and 118,078 in 1914.

The general statisties for 1921, 1919, and
1914, are summarized in the following
statement ; the ficures for 1921 are pre-
liminary and subject to such change and
correction as may be found necessary from
a further examination of the original re-
ports.

STATEMENT OF THE OWNERSHIP, MANAGE-
MENT, CIRCULATION, ETC., REQUIRED
BY THE ACT OF CONGRESS OF
AUGUST 24, 1912

Of PRACTICAL ELECTRICS, Published Monthly
at New York, N. Y. for April 1, 1923

STATE OF NEW YORK—
CounTty of NEW YORK, ss.

Before me. a Notary Public in and for the State
and county aforesaid. personally appeared Hugo
Gernsback, who, having been duly sworn accord-
ing to law, deposes and says that he is the Editor
of the PRACTICAL ELrcTrICS and that the follow-
ing is, to the best of his knowledze and belief, a
true statement of the ownership, management
(and if a daily paper, the circulation), etc., of
the aforesaid publication for the date shown in the
above caption, required by the Act of August 24,
1912, embodied in section 443, Postal Laws and
Regulations, printed on the reverse of this form,
to wit:

1. That the names and addresses of the pub-

lisher, editor, managing editor, and business man- |

agers are:

Publisher, Experimenter Publishing Co., 53 Park
Place. New York City.

Editor, Hugo Gernsback, 63 Park Place, New
York City.

Managing Editor. Thomas O’Conor Sloane, 53
Park Place. New York City.

Business Manager, Robert W. DeMott, 53 Park
Place, New York City.

2. That the owners are: (Give names and ad-
dresses of individual owners, or, if a corporation,
give its name and the names and addresses of
stockholders owning or holding 1 per cent or more
of the total amount of stock.) Practical Electrics
Co., Inc.. whose stockholders consist of: Hugo
Gernsback, 53 Park Place, New York City: Sidney
Gernsback, 53 Park Place, New York City ; Robert
W. DeMott. 63 Park Place. New York City.

3. That the known bondholders, mortgagees,
and other security holders owning or holding 1
per cent or more of total amount of bonds, mort-
gages, or other securities are: (If there are none,
so state.) None.

4. That the two paragraphs next above, giving
the names of the owners, stockholders, and se-
curity holders, if any, contain not only the list
of stockholders and security holders as they ap-
pear upon the books of the company, but also,
in cases where the stockholder or security holder
appears upon the books of the company as
trustee or in other fiduciary relation, the name
of the person or corporation for whom such
trustee is acting, is given: also that the said
two paragraphs contain statements embracing
affiant’s full knowledge and belief as to the circum-
stances and conditions under which stockholders
and security holders who do not appear upon the
books of the company as trustees, hold stock and
securities in a capacity other than that of a bona
fide owner; and this affiant has no reason to be-
lieve that any other person, association, or cor-
poration has any interest direct or indirect in the
said stock, bonds, or other securities than as so
stated by him.

5. That the average number of copies of each
jssue of this publication sold or distributed,
through the mails or otherwise. to paid subscribers
during the six months preceding the date shown
above is:

(This information is required from daily pub-
lications only.)

H. GERNSBACK.

Sworn to and subscribed before me this 19th
day of March, 1928.

(Seal.) Joseph H. Kraus

New York County Register’s No. 8337.
Queens County Register’'s No. 2961,

New York County Clerk’s No. 439.
My commission expires March 80, 1923.

Every Radio Fan
Should Have
This Book

IJ]KE a little radio encyclo-
pwdia, this I. C. 8. Radio
1Lhandibook  is  packed  with
concise. sound information

Pyice Only uscfinl to everybody from he-

ginner to veteran hard-
hoiled owl. 1t starts with
simple explanations of radio
phenomena and  feads  you

along gently until you can
understiand the most techni-
cal diagram.

You iay dip into it at

randoni. or hunt up special

£82 pages inl‘nrn_l:lli_nn you want, or
Pocket Size read it right through. Idif-
t'orun} tyvpes of receiving and

. sending hook-ups are
Compiled by «xplained; proposed insur-
HARRY F. ance  regulations:  lists of
DSAR-II:: broadcasting stations: radio
B.5S.E.E. compass stations; interesting
Formerly with eXperiments: definitions;
the Western codes and symbols; technical
Electric Co., litta and thousands ol sug-

and U.S. Army
Instructor  of

gestions for getting
pleasure out of radio.

more

Radis. . q
adie ) A pocket course in radio!
T;;_’ln:%”y very page tells you some-

ated 5y thing useful, and there are

F. H. DOANE 562 pages; hundreds of illus-

trations and diagrams. 1t is
the biggest dollar's worth in
radio. and will save you from
wasting money on things
that don't work.

Send $1 to-day and get this 562-page 1. C. S.
Radio Handbook before you spend another
cent on parts. Money back if not satisfied.

maee e e == TEAR OUT HERE == = — —

I INTERNATIONAL CORRESFONDENCE  SCHOOLS
Box K887, Seranton, Penna.

|

| 1 enclose One Doilar. Please send ine—post- I
paid—the 562-page 1. ¢. 8. Radio Handbook.

| It is understood that if I am not entirely l

l satisfied 1 may return this book within five l

I days and you will refund my money, l

IAxldress.....v B ———— S———

for “ord Cars — positively prevents a ]
troable—Autéomatically gives proper sparik

or all speeds—Does away withspark

lever. Back-kick practically tm-

possible—No more broken arms or

ruined starting systems—saves gaso-

line, glves more power—easier start-
ing—steadier pulling. Sold on mon-

“ ey back guarantee—Every Ford ow-~
ner will buy at $3.60. Agents wanted. Big profits,
AUTO SUN PROOUCTS CO., Oept- 54 Cinclinnaty, 0.

FREE Drafting Lessox;

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

CHICAGOTECHNICAL COLLEGE
886 Chicago “Tech” Bldg.. CHICAGO
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Agents Wanted

Free Book. Start little Mail Order business. |
Pier, Dept. 191-A,

Home employment evenings.
74 Cortlandt St., New York.
Large Shirt Manufacturer wants Agents to sell
complete line of shirts direct to wearer. Exclusive
patterns. Big values. Free samples. Madison Mills,
503 Broadway, New York.

Agents Sell Harper's Household Cleaning Set.
Washes and dries windows: mops, scrubs, cleans
walls, hangs paper, sweeps, etc. Complete Set sells
for less than $3. Over 100 per cent profit. Can
start without a cent. 132 A St., Fairfield, Iowa.

We Want Salesmen and Agents, either whole or
side line, to sell our low priced radio books to the
trade. Excellent proposition for live wires. The
E. 1. Company, Publishers, 233 Fulton Street, New
York City.

Big Money and Fast Sales — Every owner buys
Gold Initials for his auto. You charge $1.50 ; make
$1.35. Ten orders daily easy. Write for particulars
and free samples. American Monogram Co., Dept,
226, East Orange, N. J.

Automobile Accessories

F&rd. _Chevrolet.
your Generator,
G L B Protector.

Overland, Dort owners, protect
Lights and Battery with the
Quickly installed. Money back
guarantee. Saves its cost in first long trip you
make. Valuable circular Free. Complete Protector
prepaid $2.60. Agents wanted. Lupton, Hill &
Lupton, Dayton, Ohio.

Books

Send for New Illustrated Catalog of Books on
Mechanical Subjects Free. Spon & Chamberlain,
122 E Liberty Street, New York.

Diseases and Their Innate Hcaler, Treats on
anemia, apoplexy, appendicitis, asthma, bronchitis,

cankers, constipation, consumption, convulsions,
debility, gallstones, headache. Book 650c. A. J.
Stevens, Wauseon, Ohio.

Book 50c.

Diseases and Their Innate Healer.
. J. Stevens, Wauseon, Ohio.

“Lights, Colors, Tones and Nature’s Finer
Forces,” including Vibrations ; Electromagnetons;
Odic-auras; Radio; Coldlights; Coming Inven-
tions; Marvelous opportunities; 260 pages: Satis-
faction Guaranteed; $2.00; Table Contents Free.
P, E. Stevens, Publisher, 242 Powell, San Fran-
cisco.

Electricians—Examinations Book of Questions
and Answers, with diagrams, symbols, tables,
notes and formulas for preparation for license,
$1.25.  Aaron Shapiro, Dept. 16, 296 Broadway,
New York.

Chemistry

Learn Chemistry at Home — Dr. T. O’Conor
Sloane, noted educator and scientific authority,
will teach you. Our home study correspondence
course is a real short cut. You can learn in half
the usual time. Gives you the same education as
you would get at a college or unjversity. See our
full page ad on inside front cover of this issue for
special 80-day offer. Chemical Institute of New
York, 66 W. Broadway, New York City.

For Advertisers

28 Words Zb(;.Newspnpers and Mag:zinés, com-
tI’j(:led $5. Inch $15. Beck Age., 5406 Alaska, St.
uls.

Inch Display advertisement 100 magazines, thrice
$8. Beck Age., 5406 Alaska, St. Louis.

For Men

You can place your ad in these columns for only 4c a word. It will
by reliable firms, dealers and individuals from all over the country.
Ad-lets for the August issue must

The Circulation of Practical Electrics is more than 57,000
Practical Electrics Company, Inc., 53 Park Place, New York, N. Y.

|

Enjoy Life Smoke “Old Field Tobacco." Sample ’

10c. Hast Mailing Company, Paducah, Ky,

Business Opportunities

Sell us your spare time. You can earn Fifteen
to Fifty dollars weckly writing showecards at home.
No_canvassing; pleasant, profitahle profession,
easily quickly learned by our simple graphic block
system : artistic ability unnccessary; we instruct
you and supply ‘work. Wilson Methods, Limited,
Dept. J, Toronto, Canada.

Big Money in Radio. Thousands of men needed
in fastest growing industry. Best positions go to
holding Government License in Radio. Easy to
qualify for this at home in spare time. Write for
Free Book on radio. Describes bigger opportuni-
ties in Radio; tells how vou can easily qualify for
them. Address National Radio Institute, Dept. M-6,
1345 Pennsylvania Ave., N.W., Washington, D. C.

Certificate issued, in home examination for what
you already know, to show your accomplishments.
Many have an expert knowledge of their business
tho they have never had the opportunity to go to
a technical school. You can now take the examina-
tion without further delay, and receive a certifi-
cate. We also look up your experience and certify
to that too. Write toduy. We will place you in a
position to command bigger pay at once. Exam-
ination by correspondence in the following. Elec-
trical Building Technician. Electrical Contracting.
Radio Technician., Automotive Shop Practice. Ga-
rage Technician, Construction Wireman, Hydro
Electrie, Automotive Engineer, Automotive Wir-
ing, Storage Batteries. Illinois Practical Techni-
cians Institute, DeQuoin, IlI.

. $15 weekly, spare time, legitimate business. Cap-
ital experience unnccessary. No canvassing, Plans
25¢. Harry J. Hesslein, 18 Nora, Spokane, Wash.

Big Profits! Manufacturing and selling your
own products. Full particulars, 10c. Wright
Laboratory, Caldwell, New Jersey.

For Sale

Salc or Trade—Unused, complete I. C. S, Elec-
trical Enginecering Course, $80 cash, including
transfer fee, or will trade for wireless receiving
cquipment  of equivalent value. Crose,
Idaho Tech. Inst., Pocatello, Idzho.

(Yoltamp), Good Cond.,
Special Are, 35 Amp..

For Sale—1” Spark coil
$3.50. 2 K.W. Generator,
69 to 90 vlts. with Cont. 2 pulleys, 2 belts and
skids, $35.00; original cost $75, 40 Ibs, Samarskite
(Uranium Ore), $10, and ahout 80 Ibs. Carnotite,
$3.00 (Samp. Free), and $300.00 worth of other
lab. Material, very Cheap. must dispose of same,
moving inlo an apartment. List on request, All
cuaranteed satisfactory. C. A. Barley, 708 Dol-
phin St., Baltimore, Md.

2—12" Inductance Coils. These coils throw a
spark 12” long, and originally cost over $300.00
each to build. They are excellent for X-ray work,
and other research work, where a large spark
coil is required. Conils have independent magnetic
vibrators and can be used for many different pur-
poses. These inductance coils will be sold at a
very low price. as the owner no longer requires
them. For further particulars address Box 86, in
care of this publication.

For the Photographer

Camera + Hospital—Camera Repairing a Spe-
cialty, Expert on all Shutters. Parts, Send your

broken Camera. Turner, 1679 Ave. A, N. Y.

Help Wanted

We want Salesmen
side line, to sell our low priced radio books to the
trade. kxcellent proposition for live wires. The
E. I. Conipany,
York City.

Stop Daily Grind. Dependable plans free. Easy
silvering mirror, tableware, headlights, ete. Clar-
ence Sprinkle, Dept. 87, Marion, Indiana.

Detectives Earn Big Money. Fxcellent opportu-
nitv. Travel. Great demand everywhere. Experi-
ence unnecessary. Larticulars free. Write Ameri-
can Detective Sysiem, 1968 Broadway, N. Y.

Formulas

Aquarium cement
to all materials,
Berwyn, III.

resists action of water; sticks
Formula 15¢. El Dorado Lab.,

Instruction

Physics Taught by Mail. Instruction in Heat,
Light, Sound and Electricity. Fee 25¢ per lecture
with your answers to problems corrected. Write
today. Willard Institute, Box 502. Worcester, Mass.

World Radio Histol

You are readin

reach us not later than June 20.

and Agents. either whole or |

Publishers, 233 Fulton Street, New |
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OPPORTUNITY AD-LETS

pay you to rcad and investigate the offerings made from month to month In these

€ them now-——others will read yoars.

Improved Made Toys

We show you how to earn big money easily
with our casting forms making Whistling Birds,
Wild Animals, Crowing Roosters, Automobiles,
Basehall Players, Statue of Liberty, Indians, Toy
Soldiers, Cowboys, Barking Dogs, Wag Tail Pups,
Miniature castings of Capitol, Bathing Girl Sou-
veniers and others. No experience necessary, We
furnish you with molds and necessary outfit from
$3.50 up. We buy large quantities of finished goods
at highest prices. Spot cash. Sead for catalogue
and information free. The Improved Metal Casting
Co., 342 East 145th Street, New York,

Languages

World-Romic System. Masterkey to All Lan-
guages. Primers, 23 languages, $1.94 each lan-
&uage: Arabic, Bohemian. Bulgarian, Cantonese,
Chindau, Danish, Duteh, English, Scotch English,
French, German, Hungarian, Italian, Japanese,
Latin, Panjabi, Polish, Portuguese, Rumanian,
Russian, Sechuana, Spanish, Swedish. Pronuncia-
tion Tables, 94 languages, 30c each language. Lan-
guages Publishing Co., 8 West 40th St., New York.

Mail Order Business

$50 Weck, evenings, I made it ; mail-order busi-
ness. Booklet for stamp tells hew. Sample and
plan, 25 cents. Free 12 articles worth $3. Alpce
Scott, Cohoes, N. Y.

Miscellaneous

If you are ambitious and have not succeeded
as an Inventor, Author, or in amy other line of
endeavor. do not despair. Let us splve your prob-
lem. and direct your efforts along proper channels
to bring you success. Write fully, enclosing stamp.
Youths’ Guide-Post, Box 872, Newport News, Va.

Movie Films Rented. Particulars free. George
Fisher, Cos Cob, Connecticut.

Old Money Wanted

$2 to $500 each paid for hundreds of old or odd
coins. Keep all old money—it may be very valu-
able. Send 10 cents for New Illustrated Coin Value
Book, size 4x6. Get posted. We pay cash. Clarke
in Company, Ave. 78, Le Roy, M. Y.

—_—
Patent Attorneys

’ Patent applications filed on partial payment
plan. Trade-marks, copyrights. Mile B. Stevens &
Co., 692 F St., N.W., ‘Washington, D. C.

Patents—Send for form ‘‘Eviderce of Concep-
tion”" to be signed and witnessed. Form, fee sched-
ule, information free. Lancaster and Allwine, 288
Ouray Bldg., Washington, D. C.

Patents
7 Get yo:r ow;n pai’cnts. Application blanks, com-
plete instructions, $1. Windsor Cutting, Campbell,
California.

Patents promptly procured.- Booklet and advice
free. James N. Lyles, 734 E. 8th St., Washington,
D. C.

Personal

Exchange Chcery Letters with new friends.
Write Betty Lee, Inc., 4254 Broadway, New York
City. Stamp appreciated.

Stamping Names

Stamp Names on Key Checks. Make $19 per 100.
Some make $10 daily. Either sex. Work can be
done at home, spare time. Send 23¢ for sample
and instructions. B. Keytag Co., Coloes, N. Y.

Wireless

Wireless Course in 20 Lessons. B S. Gernshack,
A. Lescarboura and H. W. Secnr, H.E. Tells vou

| everything you want to know anout “Wireless”’—

theory, practice and history. A clear. concise
course on every phase of this subject. 160 pages—
350 illustrations, 50 tahles. Stiff cloth cover, $1.75
postpaid. Experimenter Publishing Co., Book
Dept., 53 Park Place, New York.



Practical Electrics for June, 1923 383

Each a Leader In Its Field

Science & Invention Subscription Prices
! {ls é’n? of the most interest'i;}x:g nﬁagazines pub- One Year
ished. It is more interesting than fiction. . .
It is profusely illustrated and covers in word and Science & Invention | 12 Issues
picture the latest achievements in the sciences—in . $2 50
Invention, Astronomy, Physics, Chemistry, Elec- Radio News D
trics, Mechanics, etc. Each
It has a large section devoted exclusively to
| Radio. (Add 50c to the cost

54

SCIENCE & INVENTION has the distinction  of each magazine
of being more often quoted than any other maga- for Canada or
zine in the world.

i
More than 100 large pages—with over 300 illus- S
trations, drawings, etc.

Special prize contests are offered each month.
On all newsstands, 25¢ a copy.

) B

Radio News

“The 100 Per Cent Wireless Magazine”

The Largest Radio Magazine in the World

Is read by more than a million Radio enthusiasts
each month.

Its position as the leader of all Radio publica-
tions is universally recognized by dealers, radio
manufacturers and every branch of the radio in-
dustry and its pages reflect their confidence.

RADIO NEWS contains more articles by Radio
Experts — more specific information — detailed
drawings — illustrations and news — than is pub-
lished in any other magazine.

More than 200 large pages monthly. Profusely
illustrated.

On all newsstands, 25¢ a copy.

E Ry
—

TRICT T4

SRYE

You can easily earn any of the premiums
shown on this page, in subscribing for one
of our magazines. The articles given away
as Rewards are absolutely free and will be
sent to you postpaid. Other premiums are
shown in the New Premium List just off

the press. A copy of this list will /
Y tt}e sent to you free if you ask

or it.
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Each Packet ASK FOR

ILLUSTRATCIC«:)?)taiBSIRECTIONs “COHSOlidated”

LIST OF PARTS REQUIRED

WIRING DIAGRAM Patter 1S

and full size

PANEL DRILLING FOR MAKING YOUR. OWN
TEMPLATE

Six Packets
S0c. Each

No. 1. How to make a Short Wave Regener-
ative Set.

No. 2, How to make Detector and Ampli-
fier Units.

No. 3, How to make a Radiorhone Crystal
Set,

20 Radiophone Diagrams and Hook-ups.
14 Radio Formulae and Diagrams. For sale everywhere in the United States and
all About Aerials. eleven foreign countries

GO TO YOUR NEAREST DEALER OR JOBBER

There’s not space enough to list them all. But here are a few firms who carry our line

{More names of our dealers in your town furnished on request)
. ;. Nagel Elee. Co., Toledo, Duio.

Alamo Raleg Corp., ]m]hnapo]ls, Ind. Gee Elee. (‘'o., Wheeling, W.Va, o ce. Co., Minneapolis, Minn,

Albany Radio Corp., Albany, N. Y, Glmbel Tiros.,” P'hiladeiphia, P’a. i};tgii)lllml”(ll(‘:‘xfl'lo( l'h'sc.,l Weanineton Do c.

Allied Radio Co., XYL C. Goldsmith & Sons ('o., Plttsburgh, Pa, Newark Electrlc Co.. Chicago, 117

Harry Alter & 0., Chleago, 111, Great Bend Radlo Llec. Co., Great Bend, Kan, Newman-stern Co,, Cleveland, Oisio,

Julius Andrae & ('o., Milwaukee, Wis, Harry C. Grove, Inc., Washington, D, C, E. I'. Noll, Philadelphia, 1'a,

Jacob Andressen (‘o., \Hnnenpolh Minpy Wm. Gord & Co., London, Ont., Can. Nbrﬂ]m"n Radio & Elee., Co., Seattle, Wash,
Ameriean News Co,, N, Y, C, Hall Electric Co., Columbus, Ohio. North-West Elec. Equip. Co., St {*aul, Minn,
Atlantic Radic_Co.. Roston, Mass, Hatfleld Elec, Co., Indlanapolfs, Ind, Northwest_Radio Service 0., sattle,” Wash.
Bamberger & Co, Newark, N. J. Havens Elec, Co., \Albany, N. Y, Overtand Radio & l«,qun- o, Y. C
Bannister & Pollard Co., Newark, N. . Iless Bros., Allentown, Pa. . Henry Paulson & Co., Chicago. TII,

Barawiek Co., Chieage, 111 Hickson Electric Co., Rochester, N. Y, Peerless Elec, (o., \Imneapnlls, Minn,

Jos. A, Decker, Baltimore, Md, Tiolt Electrle C'o., Jucksonville, Fla. Ieerless Light Co., N

Beekley-Ralston (‘o , Chicago, IL Ludwig Hommel & t'o. I'{ttsburgh, r’a. Procision Equip, (* 0 o mcinn.nL Ohio.

J. Belmuth, N. Y. C, Huey & Philip Hdwe. Co., T)a]las. T'.xu. Premier Radio Mfg. (o., St. I'aml, Minn,

The Benwood Co,, St. Louis, Mo, Tiughes Klec, Corp., \raguse Ny, I'hiladelphia Wireless Sales Corp , |)h”adelph[a‘ Pa.
Brooklyn Radio Service (‘o., Hrooklyn, N. Y, Ignition Serviee Supnl) Co., Albany, N, Y, Iloneer Klectric “, ., St. Paul,

4. H. Bunnell & to., N. Y. C. fnland Eletric Co., Chicago, 1Il. Pittsburgh Radio & Appliance Lo. lltlsburgh Pa.
Butler Bros.,, N. Y. C. Internationul R-dlo (‘orp., Boston, Mass, ¥. D. Pitts Co., Boston, Mass.

Capltal Elec. ¢ Atlanta, Ga interstate Elec. Co., Rirmingham, Ala, Radio Specialty D .

Capital Radio Supply Co., Indianapells, Ind, Interstate Elec. |:b. New Orleans, La, Reinhard Bros. . Inc., Minnrapolis, Minn,
Carnahan & Dalzell, Ine,, N. Y, C, Interstate Elee. Co., Shreveport, La, Revnolds Radio Co., Denver, Cola.

Gen, M, (hase, .\e\\nort R, 1. A. I Jarvis, Ottowa, Ont., Can. H. €. Roberts Elee. \um)lv Co., 'hllndolphla, Pa.
Chieago ludio Apparatus Co., Chicago, Il James H. Jones, Boston, \lﬂ'ss tochester Klee. Sup. Rochescer,
Clapp-Euastham Co., Cambridge, Mass, d. J. Kelicher Klec. Shop, N Y. C Rusc Radio Supply ¢ 0 UNew Or.eans, I.a

L. M. Cleveland Co., T'ortland, Me. David Killoch & Co., N. Y. ( R. 1. Elee. Equip. Co,, Providerre, K. 1,
Continentr] Radio & Elee, Sup. Co,, N. T. Co Klaus Radio Co., Eireka, Ill Salem Power & Liznt ‘Sup. Co., Salem, Mass.
Cutter & Wond Supply ('o., Boston, Mass, l\uchler Radio 'o., Toledo, Ohio. Sayre-Level Radio Co., Philadedphia, I’a.

Detroit Elee. (o., I)ctrolt, Mich, D & F Kusel (o, Watertown, Wis, Sehimmel Eleetrie N

My Co,, I'Inl'ulel{\hla Pa.

Delaney-Feleh Pavtucket, R. T, Lehl;:h Radio ('o., Bethlehem, Pa, dolph Schmidt & Co.. Rechester. N.
Dewey sporting ‘x)ds Co., Milwaukee, Wis, Lewls Blec. Supply Co,, DBoston, Mass, g:ars}l’loehuck &t ‘(('o ‘Chicago, 11l
Doubleday-Hill Co., Pittsburgh, I'a. Liberty Incandescent Sup. 10. Pittsburgh, Pa, Stanley & I’atterson, N. Y. C.
T, Eaten Co., Ltd.. Winnepeg, Can, Liberty Radio ¢o., N. Y. Southern Calif. Elec. Co., Los Amgeles, Calif.
Eiec. Appliance Ca., Chicago, I, Linze Elec. Sup. Co,, St Lnuls, Mo, Smith Novotoy Elec. ('o.. Charlocte. N. C.

e Eler. Shop, New Rrunswick, N, J, R. H. Macy & Co., N, Y C. Sterling Elec. Co., Minneapolis, Minn,
Ele(- Rupply & Equipment Co., Hartford, Conn. Manhattan Elee. Sup. Co., N. Y. Stubbs Electrie Co.. Portland, O:e,

reland, Ohlo. Marshall-Field & Co., Chicago, Ill. Sutelifte o, Louisville, Ky,

Elliott Elec, ¢o., ¢l
mford, Conn. Mearthur Blec. ‘0., Chicago, I, Southwest Radio Supply Co., DaMas, Texas.

Falrhanks Klee. (o,

Federal Elec. Supply Co., Detfoit, Mich, MeCarty Tiros. & Ford, T3uffalo, N, Y, U. S. Radio Co., of Penn., P'ittsburgh, P'a.
Federa: Radio & l-lec to, laterson. N, J. A, C. McClurg & (o, Chieago, I, Tnion Elec. Rupply Co., lrmhlancc. R
Fenne & Co., N. Y. Messersmith & Sons, .\l:u:nra Falls, N. Y. Viking Radio Co., N. Y.

Fergus Elec. /.me:\'llle Ohlo, Leo. J. Mevbery Co., Ran Franelsco, Calif, Warner Rros., Oakland, Calif,

Findley Elee. Runply o.. Minneapolls Minn. Lea 1. Meyberg, Los Angeles, Calif, Western Radio EL Co.. Los Angeles, Calif.
Flermm” & Sons, Trenton, NOJ Midwest Hadio (‘o,, Cincinnatl, Ohlo. Western Radio Co., Kansas City, Mo.

Frank Radio Co., N . Millen & Son, Ltd., Montreal, Can. Wheeler-Green Elee, Supply Co.. Rochester, N. Y.
Fremont Radie (Y Y. C, Milnor Eleetric o., (llnclnnatl Ohto, Whitall Elee. Co., Springfleld, Mass.
Fuetterer Buttery Service. St. Louls, Mo, Missoula Elee, Supply Co., Missoula, Montana. Williamson Elee. (‘o., Seattle, Wash.

Seth Fulter Co,, DBoston, Mass. Modell’s, N, Y. C. Wilmington Klec. Spee. (‘o,. Wilmington, Dal.
Gain-a-day FKlec. Co. Plttsburgh, Pa, Montana FElectric Co., ‘Butte. Mont. The Winchester Store, N. Y.
Galveston_Wireless Supply Co., Galveston, Texas. Montgomery Ward & Co., (‘hicago, 11, Wolfe Electric (0., Omaha, Nebe.

Gardner Hardware Co., Gardner, Mass. W, A. Mullins Elee, Co,, Tacoma, Wash, Jos, M, Zamolski, Baltlmore, M,

Congolidated Radio Call Book Co., Ine.

98 PARK PLACE, NEW YORK CITY
NOTICE TO DEALERS—YOUR name may appear in next issue—ASK US!
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HAWKINS ELECTRICAL GUIDES (odus

SEND' NO MONEY—SEND ONLY THIS COUPON

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Fvery important clectrical subject covered so
you can understand it. Fasy to study and apply. .\ complete,
practical working course, in 10 volumes., Books are pocket size;
flexible covers. Order a set today 1o look over.

LEARN ALL ABOUT

AMagnetism—TInduction—L.xperiments — Dynamos — Electric Ma-
ch nery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems- -Wiring—Wiring
Diagrams Sign Ilashers Storage Batteries Prinviples 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 Apbplications of Electricity and Ready Reference Index

of the ten numbers,
SHIPPED FREE

Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon mnow- -today -and get this great help
library and sece if it is not worth $100 to you- you pay $1.00 a month for
ten months or return it.

pmninm cmmm

[}

i THEO, AUDEL & CO,

' 72 Fifth Ave., New York City

H Please submit me for iree examination, HAWKINS
I ELECTRICAL GUIDE (Price §1 a number). Ship at
i onee pregpaid, the 10 numbers. i satisfactory, | agree
' to send you $1 within seven days and to further mail
i vou $1 cach month until paid.

DCCHPALION Lt ee et iteaen ettt o tataasaaaeetones
Employed hy oo e
Tome Adlress ......... ... 3880 B8 oo0a000000000

Reference .......... T . oo I
P.E.. June



—a new library for
electrical workers!

HE McGraw-Hill Book Company, publishers of

books for practical men since 1876, announce the
publication of a new library for electrical workers—
The Library of Electrical Maintenance and Repair—
five big volumes devoted to sound, pracfical, how-
to-do-it information on electrical repair work.

Electrical
Maintenance
and Repair

IVE practical “how-to-do-it” books for electri-
cians, electrical repair men and electrical main-
tenance men.

Five books that take up actual jobs and show you
step by step what to do.

Five books that show you just how to go about the
locating and remedying of motor and generator
troubles, the rewinding of motors, the re-connection
of motors to meet any condition of voltage, phase,
frequency and speed.

Thé five books’in the ELECTRICAL MAINTE-
NANCE AND REPAIR LIBRARY give you infor-
mation that you will find of priceless value every day
on every job, if you are concerned in any way with
the care and repair of electrical machinery.

These books tell you————

How to replace commutator segments—

How to connect an induction motor
winding to meet any condition of
voltage, phase, frequency and speed-

How to check this reconnection to know
if the motor will operate under the 1
new 'condition—

How to draw a diagram for any wind-

7 reasons why
you should have
these books

. The five books in this library
discuss actual repaiv jobs and
show you step by step what

inyg-— to do when something goes
Ten most common defects in windings— wrong.

How to locate defects - 2. They show you how to locate
How to figure a new winding for an and remedy motor and gen r-
old core— ator troubles. 4

How frequeney affects winding and
r.p.m.— 3. They show you how to re-
How performance is affected by a connect motors to meet any

conidition of voltage.
frequency and speed.

change in winding— S

How to find out what the trouble is

when a motor or generator will not 1
run—

How to remedy the trouble—

How to keep electrical machines in
first-class operating condition—

How to re-arrange a three-wire system
to reduce voltage fluctuations— 6.

How to test meters—

How to turn down a commutator—

How to insert spare transformer in
star-delta group— 7.

How to remove defective field coils -

And hundreds of other practical
methods and kinks

. They give you susgestions for
preventing  electrical machin-
cery troubles.

. They cover fully the rewind.
ing of motors.

Wt

They present information that
will ‘help you get better ser-
vice out of your electrical
equipment.

They give you tables. data,
kinks that you will find of
priceless value every day on
every job, if you are con-
cerned in any way with the
care and repair of clectrical
machinecry,
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Only $2.00 in ten days and $2.00
a month for six months

You can secure the use of these great h¢oks on elee-
trical repair work for ten days’ free examination. When
you have seen for yourself wha: these baoks are and
how much they can help you, send us your first remit-
tance of $2.00. The halance may be paid in menthly in-
stallirents of $2.00 until the price of the library—$14.00
—is paid. Send for the books today. Fill in and mail
the attached coupon.

e

FREE EXAMINATION COUPON

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

Gentlemen:- Send me the LIBRARY OF ELECTRICAL
MAINTENANCE ANID) REPAIR (shipping charges prepaid), for
1) duys’ free examiration. If satisfactory, I will send $2.00 in
ten days and $2 per month until the special price of $:4.00 has
been paid. If not wanted, I will write you for rdgturn shipping
iustructions,

CityandState.. ................................. B .

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