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CCHOùLoF ENGINEERING 
ûf Milwaukee U 

Built ow the Cornet' 
Stone of Persona’. 
Individual Service to 

us—or to any of the big electrical organizations in 
the United States—and you will surely decide to come 
to Milwaukee, on old Lake Michigan, for your train¬ 
ing, at America’s Greatest Institution of Electrical 
Education. 

busi-
about rJVESTIGATE—compare—write to any big ness concern in Milwaukee for information 

Learn More in Less Time at Less Cost 
The only school advertising in this magazine that is authorized to confer 

the degree of Bachelor of Science upon graduates of its Electrical Engineering 
College. Gur equipment is the most elaborate, complete and up-to-date of any 
electrical school in America, and includes wiring, testing. D. C. and A. C. 
motor generator, armature winding and transformer, starting, lighting and 
ignition, storage battery and chemical Laboratories. drafting and designing 
rooms. Unique laboratory equipment originally designed and patented by us, 
housed in our most modern steel and concrete fire-proof structure. Our 
complete facilities afford to every student ample opportunities for actual practice. 

No matter how young or old you are, no matter how little or how much 
general schooling you have had. no matter whether you want to master every 
branch of electricity and become an Electrical Engineer or desire only to 
become a highly skilled and well-paid shop worker at one particular kind of 

Our Special Practical 
SHOP COURSES 

These courses are intensely practical and arc easily learned by any man who can read 
and understand common English and simple arithmetic. 
Course I.—Learn in SIX Weeks: 

Complete shop course in Electric Light and Motor Wiring. 
Course 2.—Learn in SIX Weeks: 

Complete shop course in Armature Winding for A. C. and D. C. motors. 
Course 3.—Learn in THREE Months: 

Complete shop course in Electric Light, A. C. and D. C. Motor Wiring. 
Armature Winding and Motor Generator Repairs. 
The above courses are taught to day classes only—eight hours' training and practice 

five days each week. We guarantee every student satisfaction. 

AUTOMOTIVE ELECTRICIAN - Learn in 3 Months 
A complete and thoroughly practical course. Including every phase of electric starting, 

lighting, ignition, storage battery work tor automobiles, trucks, tractors, motorcycles, 
airplanes, etc. An invaluable training for any progressive garage man. 

ARMATURE WINDING—Learn in 3 Months 

electrical work—there is a place for YOU in one of onir many classes of 
students who arc learning to be Electrical Engineers, Commercial Engitieers, 
Electrotechnicians. Practical Electricians, Motor Generator Repairman, Elec¬ 
trical Draftsman, Automotive Electricians, etc., etc. 

We do not use our students to make secret profits for ourselves by selling 
the work they do and the things they produce in the shops. 

Don’t even think of enrolling with any other school until you have written 
direct to headquarters for full information about the particular kind of training 
you are interested in. Choose from the list below. Then mark and mail the 
coupon TODAY. 

S. of E. graduates make big salaries everywhere in the great electrical field. 
Our Employment Department will help tc secure profitable employment with 
opportunities for advancement. 

EARN WHILE YOU LEARN 
We provide for a limited number of worthy men, half-time jobs at good wages, and 

permanent positions with unlimited prospects to a.l duly qualified giaduates. 

ELECTROTECHNICS—Learn in 1 to 3 Year» 
Tills elaborate course prepares the student for entrance to our College Course for 

Electrical Engineers. Electro technicians are a special type of electrical experts qualified 
to tit electricity to the demands of modern industrv and for such positions as superintendent 
of maintenance, director of construction, superintendent of installation and testing, electrical 
equipment salesman and automotive electrotechnician. 

ELECTRICAL ENGINEERING—Learn in 3 Year. (36 Month.) 
Bachelor of Science degree conferred on graduates. Ft.ll provision is made for making 

up deficient high school credits. It is the Electrical Engineers, who have given to the 
world the thousands of fortune making inventions in the electrical field. No man with this 
training can fail to realize his highest ambitions in life. 

EVERY INSTRUCTOR 
A SPECIALIST 

Next Term Opens Sept. 2 

Mail the 

MAIL COUPON NOW 
time —no 
you need 
or as an 

Arthur A. Koch. M.S., Ph.O. 
Fred W Krotzer. A.B. 
Charles Nyberg:. A.B. 
C. E Pettingill B.S. 
Charles M. Ploetz 
F. C. Raeth, BLS. 
H. A. Rick eman. A.B. 
Charles G. Simpsor. M.A., Ph.B. 
J. W. Smith 
A. L. Sudduth 
Peter C. Winther, B.S. 

The theory and actual practice of armature winding, giving you a comp’ete mastery 
cf Uiis fascinating subject One of the best paid branches of work in the electrical 
industry. 

coupon today for our Free Illustrated catalog. Tell us what course interests 

matter how much you pay for your Instruction. Thi>. course teaches you everything 
to know to pi into business for yourself either as the owner of an electrical shop 
electrical contractor. 

can fail to leari is to refuse to learn: 
Oscar Werwath. E. E. 
Francis A. Vaughn. B.S. 
Willard C. Hartman. A B., A.M. 
Chester C. Aiken. B.S. 
Asher C Ball. B.S.. LL B. 
W H. Bieck. B.S. 
W. E. Boren. A.B. 
E. L. Consol iver. M.E. 
J. T. Baker 
I C. Fisher, B.S. 
George B. Haverson. A.B. 
Elmer A. Ihrke. B.S. 

For the nan or youth who cannot spare Hie lime or money to enroll for more intensive 
and higher training, this course is ideal. We positively guarantee that as a student in 
one of these classes you will learn Practical Electricity in the shortest possible 

you most and we will send you special information. Find out about the great opportunity in 
Electricity today. Learn how we can help you to a permanent and lasting success. Don’t 
put it off! Mai! the coupon now! 

COMMERCIAL ELECTRICAL ENGINEERING 
Learn in 12 Months 

This new profession demands young men with combined technical and commercial training. 

ELECTRICAL DRAFTING—Learn in 9 to 12 Months 
Easy, interesting, pleasant work that is earning big salaries for our graduates all 

ever the world. 

PRACTICAL AND THEORETICAL ELECTRICITY 
Learn in 6 Months 

These are some of the experts whose teach in, has supplied thousands of high-salaried 
men to the ele<trical industn through this school—many of whom in overalls and jumpers 
stand at your cibow teaching and explaining while you learn by doing. The only way you 

SC HOOL OF ENGINEERING 
OF MILWAUKEE 

DepL P. E. 837, 415 Marshall Street, Milwaukee, Wisconsin 
Please send me, without cost or obligation, your big free 

illustrated bwok and details of the course which I have indicated 
below. 

Course . 

Name . . 

Address . 

City. State. 

Age. Education. 

I CCHößLof ENGINEERIN/2 
i of Milwaukee U 
: Dept. P.E. 837 415 Marshall Street, Milwaukee, Wisconsin 
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Electrical Expert Certificated 
it’s a shame for you to work for small pay when Trained “Electrical W7*  Electrical Working 

y  A Outfit, Radio Course 
* “ — Employment Service 

Experts” are in great demand at such high salaries, and the opportunities for advance¬ 
ment and a big success in this line are the greatest ever known. “Electrical Experts” 
earn $70 to $200 a week. Fit yourself for one of these big paying positions. 

Learn at Home to Earn $12 to $30 a Day 
Today even the ordinary Electrician—the “screwdriver” kind—is making 
money—big money. But it’s the trained man—the man who knows the whys and where¬ 
fores of Electricity — the “Electrical Expert” — who is picked out to “boss” ordinary 
Electricians—to boss Big Jobs—the jobs that pay. You, too, can learn to fill one of these jobs 
—spare time only is needed. BE AN “ELECTRICAL EXPERT”—earn $70 to $200 a week. 

I give each student a splendid Outfit of 
Electrical Tools, Materials and Measur¬ 
ing Instruments absolutely FREE. You do 
PRACTICAL work—AT HOME with this 
Outfit. You start right in after the first few 
lessons to WORK AT YOUR PROFES¬ 
SION in a practical way. I also give free a 
complete Radio course and a special course 
for men goinginto business for themselves. 

Get Started Now — MAIL COUPON 
Other Men Are Doing It— 

You Can Do It Too 
J. R. Morgan of Delaware, Ohio, earns from 
$30.00 to $50.00 a day since completing my 
course. He used to earn $5.00 a day as a 
carpenter’s helper. W. E. Pence, a $35.00 a 
week mechanic of Chehalis, Wash., made 
almost $10,000.00 last year doing electrical 
work in a town where he didn’t think he 
could earn a dime. Harold Hastings, of 
Somers, Mass, only 21 years old, cleans up 
$480.00 a month. He was still in high school 
when he started on my course. Joe Cullari, 
523 N Clinton Ave.,Trenton, N. J., increased 
his income 300% in one year and frequently 
makes the entire cost of his course back 
in one day’s time. Fred Fritchman, 3959 
Amundson Ave., New York City, makes 
$450.00every month. He was a $15.00 a week 
man when he first came to me for help. 

Age or Lack o£ Experience 
, No Drawback 

You don’t have to be a College Man; you 
don’t have to be a High School graduate. If 
you can read and write English, my course 

will make you a big success. It is the most 
simple, thorough and successful Electrical 
Course in existence, and offers every man, 
regardless of age, education, or previous 
experience, the chance to become in a very 
short time an “Electrical Expert,” able to 
make from $70 to $200 a week. 

I Give You a Real Training 
As Chief Engineer of the Chicago Engineer¬ 
ing Works, I know exactly the kind of train¬ 
ing a man needs to get the best positions at 
the highest salaries. Hundred of my stu¬ 
dents are now earning $3,500 to $10,000 a 
year. Many are successful ELECTRICAL 
CONTRACTORS. 

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

I want to send the “Vital Facts” of the 
Electrical Industry including my Electri¬ 
cal Book, Proof Lessons and a sample of 
my guarantee bond FREE. These cost 
you nothing and you’ll enjoy them. Make 
the start today for a bright future in 
Electricity. Send in the coupon — NOW. 

L. L. COOKE, Chief Engineer 

Chicago Engineering Works 
Dept. 217 —2150 Lawrence Ave., Chicago 

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

I Chicago Engineering Work«, Dept. 217 
1 2150 Lawrence A venue, Chicago, lliiuuia ’ 
I Dear Sir:—Send me at once the "Vital Facts" con- | 

taining Sample Lessons, your Big Book and full par-
■ ticulars of your Free Outfit and Home Study Course I 
1 — aJl fully prepaid, without obligation on my part. 

I Name. | 
I I 
Address._. । 

I City and State._. I 
I I 
Occupation.- Age. । 

The'CookeTrained Man is the “BigPayMan 
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PRACTICAL ELECTRICS is published on the 15th of each month at 53 Park Place. 
New York City. There are 12 numbers per year. Subscription price is $2.50 a year in 
U. S. and possessions. Canada and foreign countries $3 00 a year. U. S. coin as well 
as U. S. stamps accepted (no foreign coin or stamps). Single copies 25 cents each. A 
sample will be sent gratis on request. Checks and money orders should be drawn to 
order of GERMOTT PUBLISHING CO.. INC. If you change your addiess. notify us 
promptly, in order that copies are not miscarried or lost. 
All communications and contributions to this journal should be addressed to: Editor. 
PRACTICAL ELECTRICS. 53 Park Place. New York. Unaccepted contributions 
cannot be returned unless full postage has been included. All accepted contributions 
are paid for on publication. A special rate is paid for novel experiments^ good photo¬ 
graphs accompanying them are highly desirable. PRACTICAL ELECTRICS. 
MONTHLY entered as second-class matter October 14. 1921. at the New York Post ( )ffice 
under Act of Congress of March 3, 1879. Title registered at the Patent Office. Copyright. 
1924. by GERMOTT PUBLISHING CO.. INC., New York. The contents of this 
Magazine are copyrighted and must not be reproduced without giving full credit to the 

^RAOTC/XL ELECTRICS is for sale at all news stands in the United States and 
Canada: also at Brentano’s. 37 Avenue de 1’Opera, Pa^s „ 
HOW to SUBSCRIBE FOR PRACTICAL ELECTRICS. Send your name. 
address and remittance to Germott Publishing Co., Inc., 53 Park Place, New York. 
Published bv EXPERIMENTER PUBLISHING CO.. INC. (Germott Publishing Co.. Ine., owner) 

Publishers of “Science and Invention.** ‘‘Radio News” and “Motor Camper and Tourist 

“Electric Barrier’’ for Fishes. 
By Ernest Brennecke. 

Exhibits at the National Academy of 
Science Meeting . 

Awards in 
Contest 

old address as well as your new. ..... , . 
ON EXPIRATION of you» subscription we enclose a renewal blank in our last number 
to you and notify you otherwise. Unless we receive your order for a renewal, with 
your remittance, we stop our delivery to you on expiration 
COMMUNICATIONS to us should always bear your full name, address and when 
possible the number, which appears on your wrapper every month. 

Mention the name of the magazine you are ordering. We also publish RADIO NEWS 
and SCIENCE AND INVENTION. Write early. _ s • 
RATES AND TERMS. The subscription rate for PRACTICAL ELECTRICS is $2.50 
per year. (12 numbers.) When remitting do so by check, money orderer registered 
letter if cash is enclosed. Avoid sending cash through the mail if possible. Subscrip¬ 
tions for less than one year are not accepted. Subscriptions may be made in combina¬ 
tion with RADIO NEWS or SCIENCE AND IN VEN HON with considerable saving. 
Send postal for special rates. Subscriptions start with the current issue, unless other-

POSTAGE. We prepay postage in all parts of the United States. Mexico and Island 
possessions. For foreign or Canadian subscriptions w’e require 50 cents, in addition to the 
subscription price for additional i>ostage charges. 
CHANGE OF ADDRESS. Notify us as far in advance as possible. It requires several 
weeks to make an address change on our records. Always write dearly, giving you® 

II GERXSBACK. President S. GERNSBACH, Treasurer R. W. DeMOTT, Secretary 11. uzn.i: (Àenerai Advertising Department, 53 Park Place, New York City 
Western Advertising Representatives, Hnuran & McClure, 720 Cass Street, Chicago. III. 

Kansas City Advertising Representative, (Jeorge F. Dillon. Republic Building, Kansas City, Mo. 
Pacific Coast Advertising Representatives, A. J. Norris Hill Co., Hearst Building, San Francisco, Cal. 
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Handbook 1

Every Practical Electrician Needs^These Five Books 

sounding theory, the books get right down 
from the how-to-do-it point of view. 

Covers every kind of electrical maintenance 
and repair job 

—repak^shon^m^tS Í'T04 and. a'Jeraat'nB current windings 
.h . ÍOr ,rewindln8 armatures—commutator connections the testing of armature windings—the testing 

ing^induction01™,?^ ¿Lfa“ 11*—Practical ways of reconnect 
troubles? etc. repairs—correcting brush 

New, helpful information that every 
electrician can use 

tel1 and repair motor starters and 
tow moJor and generator trouble»— 
motors ffr old. cores or. induction motors. Urey give you scores of practical methods used bv 
electrical repairmen to solve special problems. 

Free examination—no money down—small 
monthly payments 

trifF secur® ‘he use these great books on elec-
h P WOrfk for tcn days ’ free examination. When 

how n rb Ŝa n fOr yaarself what these books are and j 
tai^o of hS2 00y < Th hhP| y°U- SCnd V s yo"r f,rs - rcmi ° J tance ot J..00. The balance may be paid in monthly.. J 

*’’00 until the price of the library— 
mail0 Hj’.Saidi; abend for tho books today. F‘” >n ¿nd H mail the attached coupon. 

Methods, kinks and short-cuts that will help on every job 
The books give you practically every kink, short-cut and help that is known to the most 

expert electncal men. They tell you not only what to do when there’s trouble but they ^int 
out exactly how to do it. And you can be sure that when it’s done, it’s right Every chanter 
is written with the practical man’s needs in mind. Instead of telling you a lot of high-

to brass tacks and cover actual repair problems 

• V JAIME.XA.XI I. and repair play such a large part in 
■F J electrical work today that more ami more practical men 

are making a special study of the two—am; making 2 
money out 

B Hundreds of men have been able to place themselves far ahead of others r by getting ami using the five books in the Library of Electrical Maintenance W 
F and Repair. Ihe books have given them the exact methods of handling nrac- W 

tically every kind of a maintenance and repair job. The books have given them W 
information that is hard to get—information that is valuable to have—information W 

of the time-, money-, and labor-saving kind that is worth dollars and cents to the man W 
wno nas it. 

For your best work, you ought to have this set. You can see it free for the coupon. W 
The Library of Electrical Maintenance and Repair W 

Five volumes—1736 pages—1818 illustrations W 
These five volumes contain the largest collection of practical methods for electrical repair 1 

and maintenance men ever put together in book form. 
Every one of the books is jammed from cover to cover with good, sound, how-to-do-it 

information—the kind you have to have when anything goes wrong 
They cover every phase of electrical repair and maintenance work from armature winding 

t to the correction of brush troubles. And the treatment is always from the practical man’s 
k standpoint. 1 man a 
k . Fundamental laws and rules are di. cussed when necessary, but there is no hard-to-under-

stand theory or discussion of design. All of the material presented in these five books has A4 been obtained from actual experiences. The library outlines the practical remedies that haw ^B been applied by repairmen all over the country in the solving of puzzling electrical problems 

Name 

Home Address 

City and State 

Employed By 

Occupation . P. E. 10-1-24 

McGRAW-HILL BOOK CO., INC., 
370 Seventh Ave., New York 

Gentlemen : 

Send me the LIBRARY OF ELECTRICAL MAINTE¬ 
NANCE AND REPAIR (shipping charges prepaid), for 10 
days’ free examination. If satisfactory, I will send $2 Ln 
ten days and 52 per month until the special price of $14 has 
been paid. If not wanted, I will write you for return ship¬ 
ping instructions. (Write plainly and fill in all lines.) 

bereu Eléctrica! beno Electrical 
tan UaiiMi Mamme 
AM) AND AND „AND 

Pepair Repair Repair Repair 

J»®» Electrical 

Dddlei Annett 

-¡AGRAMS 

«CTRKÄ 
■iTARAIUS 
afinos 

Motor 
Repair 
Braymer 
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Are You Within the Headlight’s Beam? 
The big, practical idea behind XÍOTOR CAMP¬ 
ER & Tourist is to help everybody get the most 
from their motor trips, helping everybody to 
motor pleasantly, conveniently and comfort¬ 
ably and helping everybody to select the most 
favorable itinerary for their trip. 
Each Month are published new, interesting 
routes, new motoring hints, new scenic points 

Motor Camper & Tourist is edited by 
Invention and Practical Electrics. The 
and down the highways and byway! 
“Motor Camping”, the authority on 

of interest and new ideas for motor campers 
new and old so that all can keep abreast of the 
progress of Motor Traveling. 
Motor Camper & Tourist is the beam of 

the headlight, illuminating the roadway of 
Motor travel everywhere. Get in the beam’s 
light by sending in your subscription on the 
coupon below provided for that purpose in¬ 
closing $2.50. 

H. Gernsback, editor of Radio News, Science and 
managing editor. Mr. John D. Long has camped up 

of the United States and is the Author of the book 
Motor Touring. 

FOR YOUR SUBSCRIPTION 
GERMOTT PUBLISHING CO., Inc. 
53 Park Place, New York City 
Gentlemen: 

Enclosed find $2 50 for my subscription for one year to MOTOR CAMPER & TOURIST. 

Name . 

P.E.-10 

Address . 

City and State. 
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Stete 

H.C. LEWIS 
^F President 
T COYNE 

Electrical School 
BOH-lOW.Har^nnSt 

Dept. 157-7 
Chicago, Illinois h. c. lewis. President Free Railroad Fare 

Come to Chicago at my expense. 
I will pay your fare to Chicago from any point in U. S. 

Get My Free Book 
—size 12x15 -riches—shows actual photographs of my Dig 
shops. Cost me a dollar to print, but it’s yours FREE 
if you mail coupon. You owe it À 
to yourself to get the facts. Æ 

Dear Sir;—Please send me 
y abtoluteln FREE your big 

new book and full particulars 
of your special offer of FREE 

Kailroad Fare and two extra 
ourses FREE. 

You Don’t Need Education or Experience 
You don’t need a lot of schooling to master my coarse. You don’t have 
to be a high school graduate or even a grammar school graduate. My 

method of instruction isclear and plain, and yet thorough, 
and ¡’ you can understand plain English I will make you an 

rgãÇY electrical expert even though you haven’t a lot of education 
or any previous electrical experience. 

Coyne Trains You For Life 
* ' \ You get a free lite scholarship which enables you to stay 
P » \ longer than the required time if you cateto, ot you may 
' I return at any time totake up new work I am constant-

9 ly adding to mv school to make it the most modern ^F 
at all times. F 
Earn While You Learn 

My employment department will asrist you to 
a part time job where you can make a good 
part of your Irving expenses while traan- £ 
ing, and they will assist you to get a 
BIG PAY job on graduation. 

Electrical School 
1300-1310 W. Harrison St., Dept. 1S7-7, CHICAGO.ILL. 

with REAL tools, on REAL machinery trains you many 
times FASTER, many times MORE THOROUGH than try¬ 
ing to learn in the field or by books or lessons. 
No Books—No Lessons—No Classes 

—You Do Actual Work! 
I de- not attempt to teach you by books or lessons. I train you 
to work with your head and handson thesame kind of Elec¬ 
trical Machinery used in powerhouses, industrial plants and 
on the outside, under actual working conditions, with in¬ 
structors at your side. I have no classes, every student 
gets individual training. 

Free Radio and Auto Course 
For a short time only I am including ABSOLUTELY FREE 
my big new Radio Course and Auto, Truck and Tractor 
Electrical Course. 

I train you thoroughly on the greatest outlay of ACTUAL 
ELECTRICAL machinery ever assembled in any school. You work 
with your hands on all kinds of Electrical apparatus, door bells, house 
wiring, armatures, switchboards, dynamos, everything to make you 
an all around ELECTRICAL EXPERT. This REAL WORK 

Earn $60 to $200 a Week 
Why work at dull uninteresting work, at low pay, with no future? In 12 weeks I will train you for a big pay job where you 
can command $60 to $200 a week as a Coyne Trained Master Electrical Expert or you can go in business for yourself 
with very small capital and make up to $15,000 a year. Men trained as I train them are in demand everywhere. The great 
development of the Electrical industry makes the demand for trained men tremendous. Big opportunities and advancement 
forthose who prepare now. The Coyne school was founded 26 years ago and my thousands of SUCCESSFUL GRADUATES are living proofs of 
what my training can do for ANY AMBITIOUS man. Many of these fellows will tell you in my big free book what Coyne has done for them. 

Complete Electrical Training in 12 Weeks 

In the Great Shops of 

COYNE 

Learn Electricity 

MAIL THIS COUPON NOW 



To Practical Men and Electrical Students: 
Yorke Burgess, founder and head of the famous 

electrical school bearing his name, has prepared 
a pocket-size note book especially for the practical 
man and those who are taking up the study of 
electricity. It contains drawings and diagrams of 
electrical machinery and connections, over two 
hundred formulas for calculations, and problems 
worked out showing how the formulas are used. 
This data is taken from his personal note book, 
which was made while on different kinds of work, 
and it will be found of value to anyone engaged 
in the electrical business. 

The drawings of connections for electrical appa¬ 
ratus include Motor Starters and Starting Boxes, 
Overload and Underload Release Boxes, Revers¬ 
ible Types, Elevator Controllers, Tank Controllers, 
Starters for Printing Press Motors, Automatic 
Controllers, Variable Field Type, Controllers for 
Mine Locomotives, Street Car Controllers, Connec¬ 
tions for reversing Switches, Motor and Dynamo 
Rules and Rules for Speed Regulation. Also, 
Connections for Induction Motors and Starters, 
Delta and Star Connections and Connections for 
Auto Transformers, and Transformers for Lighting 
and Power Purposes. The drawings also show all 
kinds of lighting circuits, including special controls 
where Three and Four Way Switches are used. 

The work on Calculations consists of Simple 

THE McCLURE PUBLISHING CO. 

Electrical Mathematics, Electrical Units, Electrical 
Connections, Calculating Unknown Resistances, 
Calculation of Current in Branches of Parallel 
Circuits, How to Figure Weight of Wire, Wire 
Gauge Rules, Ohm’s Law, Watt’s Law, Informa¬ 
tion regarding Wire used for Electrical Pur¬ 
poses, Wire Calculations, Wiring Calculations, 
Illumination Calculations, Shunt Instruments and 
How to Calculate Resistance of Shunts, Power 
Calculations, Efficiency Calculations, Measuring 
Unknown Resistances, Dynamo and Dynamo 
Troubles, Motors and Motor Troubles, and Calcu¬ 
lating Size of Pulleys. 

Also Alternating Current Calculations in finding 
Impedance, Reactance, Inductance, Frequency, 
Alternations, Speed of Alternators and Motors, 
Number of Poles in Alternators or Motors, Con¬ 
ductance, Susceptance, Admittance, Angle of Lag 
and Power Factor, and formulas for use with Line 
Transformers. 

The book, called the “Burgess Blue Book,” is 
published and sold by us for one dollar ($1.00) 
per copy, postpaid. If you wish one of the books, 
send us your order with a dollar bill, check or 
money order. We know the value of the book 
and can guarantee its satisfaction to you by return¬ 
ing your money if you decide not to keep it after 
having had it for five days. 

Dept. U-720 Cass St., CHICAGO, ILLINOIS 
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““Electric Barrier ' for Fishes 
By Krimest BreiaiaecKe 

How electricity prevents fish from entering irrigation canals. A ‘‘phantom wall.” as the author picturesquely terms it, is built up 
by a high voltage alternating current circuit across the opening of the canal; the fish will not pass by it. (Insert)—The details of the connec¬ 
tions are shown ; note the underground cable leading to the right-hand electrodes. 

WITH almost magic precision elec¬ 
tricity has solved a curious and 
Intricate problem. This solution 

puzzles thousands of fish; then it saves 
their lives. It also preserves the fertility 
of many acres of fine soil ; and it will save 
Western farmers many dollars, as well as 
much irritation every year. 

In those sections of the country where 
land has been reclaimed by Irrigation, it 
has been found that large numbers of 
fish find their way from natural lakes and 
streams into the irrigation canals. When 
the water in these canals dries out, the 
fish are left high and dry, caked in the 
mud. They are then unfit to eat and must 
be cleared away, at a great expenditure 
of labor and money. 

Efforts of various kinds have been made 
to remedy this unfortunate condition. 
Network has been placed across the en¬ 
trances to the canals. But when the 
meshes of such network were too small 
they not only kept out the fish, but be¬ 
came clogged up with the debris and ob¬ 
structed the passage of the thick, muddy 
water. If larger meshes were used, not 
only the water but also the small fish 
found a way into the canals. 

This hopeless situation was neatly rem¬ 
edied recently by an electrical engineer. 
He placed two metal electrodes in vertical 
positions on opposite sides of the canals. 
The electrodes were connected to the out¬ 
put terminals of a high-frequency alter¬ 
nator of high voltage and relatively low 
amperage. Thus the current which passed 
through the water between the two elec¬ 
trodes formed an invisible but highly 
effective barrier. For the body of a fish 
is a much better conductor than water ; 
consequently, whenever a fish ventured 
into the region between the electrodes the 
current passed in extra proportion 
through his body, that being the path of 
least resistance. 

The fish, then, approaching the “phan¬ 
tom wall” of electricity, receives a sting¬ 
ing electric shock—enough to surprise, but 
not enough to stun or kill. Bewildered, 
the fish recoils, then perhaps tries again 
to get through, and is again shocked. He 
turns around and swims back to his famil¬ 
iar stream or lake. There he tries his 
luck with old-fashioned anglers, armed 
with the usual hook, line, sinker and en¬ 
ticing bait or artificial fly. 

Thus the irrigation canals are kept free 

from unwelcome visits of members of the 
finny tribe. Agriculture Is boosted, and 
places where fishing Is carried on regularly 
are not depleted of their subaqueous 
inhabitants. 

The annoyance of getting rid of inter¬ 
ference with the water-supply exceeds by 
far in importance the preserving of the 
fish for anglers. 

By modifying the electric current so 
that it will stun or actually electrocute 
the fish the device can also be used to cap¬ 
ture the fish. Perhaps the trout fisherman 
of the future will sally forth with a stor¬ 
age battery, induction coil and a pair of 
copper plates instead of his rod and reel. 

In a previous issue of Practical Elec¬ 
trics we described an electric fish net, 
quite on the lines of this unseen barrier. 
The editor of this paper has conducted 
some interesting experiments on the effects 
of an electric current upon fish. They 
are definitely affected by it, and it is in¬ 
teresting to see a second application of 
the effect put into practical use. The 
fishy tribe have their own members who 
can give powerful shocks, so here we find 
mankind returning the compliments and 
making what is called a “return in kind.” 

679 
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E^Kibits at the National Academy 
of Sciences Meeting 

Above (left). An apparatus for pro¬ 
ducing a curve or graph on a sheet of. 
paper for the study of the vibrations in the 
human voice. A telephone circuit is used 
to give the electric currents. (Right.) The 
large and the small in electric lamps, one 
using some 40 horsepower and the other 
l/50th of a horsepower, certainly the two 
extremes. 
Below. Another example of the large 

and the small. The large X-ray tube is 
15 times the power of the ordinary one, 
while the small one hardly visible is for 
dentists' use in securing radiographs of the 
dental precess. 

that flesh is heir to and 
sometimes they are ex¬ 
tracted remorselessly. 
The X-ray tube has done 
wonders in the giving 
of a basis for intelligent 
treatment of the detail 
process, and the smaller 
tube shown in the illus¬ 
tration is a dental tube 
for radiographs of the 
teeth. 

III. 
I. 

AT the National Academy of Sciences, 
Washington, D. C., there has been 

exhibited an apparatus for recording the 
vibrations produced by the human voice. 

The voice with its almost infinite vari¬ 
ety of Intonations is very rich in over¬ 
tones, and when it comes to conversation, 
simple reading or speaking the sound 
waves produced are of extreme irregular¬ 
ity and complexity. The apparatus shown 
receives the sound by telephone and re¬ 
produces it on a chart, so that it may be 
studied at leisure. 

II. 

THE Coolidge X-ray tubes were a dis¬ 
tinct departure in X-ray work. The 

heated cathode reminds one of the heated 
filament in audion bulbs. The results ob¬ 
tained by the Coolidge innovation were 
very striking and the tubes have had a 
great success. 

The picture shows what is supposed to 
be the largest and smallest of the Coolidge 
tubes that have yet been made, and which 
were exhibited there. 

The large tube Is designed for thera¬ 
peutic work and is credited with some 
fifteen times the output of the ordinary 
tube used by physicians and surgeons. 
Dentistry has had its regime greatly 

modified by the X-ray tubes. So many 
bodily tils are now traced to the teeth 
that It has become almost a fashion 
to attribute to unfortunate teeth, the tils 

THE photograph is another example of 
the largest and smallest. The largest 

and smallest Incandescent lamps are shown 
here. They were exhibited before the Na¬ 
tional Academy of Sciences of Washing¬ 
ton, D. C. The large lamp consumes 30 
kilowatts of power, in the neighborhood 
of 40 horsepower at 110 volts potential, 
passing some 300 amperes. Its light is 
about 2,000 times that of the ordinary 
lamp now popular for household use. It 
was designed for motion picture work to 
which the mercury vapor lamp has long 
been applied. The small lamp is a sur¬ 
gical one and is used for lighting the In¬ 
terior cavities of the body. This con¬ 
sumes three-tenths of a watt, something 
like the 20/1000th of a horsepower. Its 
current consumption is one-fifth ampere. 

The First Telegraph Office 
By S. R. Winters 

AN inconspicuous iron tablet, only eight 
by ten inches in dimensions, marks a 

memorable date in American history. This 
is a modest recognition of the first tele¬ 
graph office established in the United 
States. 

The tablet is placed on the Land Office 
Building, almost level with the street. It 
reads : 

“Samuel F. B. Morse, artist and inventor, 
opened and operated on this site under the 
direction of the post office department the 
first public telegraph office in the United 
States, April 1, 1845. 
“What Hath God Wrought.” 
The latter classical phrase, although im¬ 

bedded in this tablet, was telegraphed by 
Professor Morse nearly a year before this 
date. It was on May 24, 1844—a little 
over 80 years ago this month—that the 
first message by wires was sent between 
Washington and Baltimore, in the famous 
words, "What hath God wrought.” A tablet from the Land Office building in Washington, D. C., to commemorate the location of 

the first public telegraph office in the United States, going back some 80 rears. 
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Growing Plants by Electric Ligbt Carnegie Institute Sine Compass 
By S. R. Winters or Galvanometer 

E
xperiments recently concluded 
by W. W. Garner, H. A. Allard and 
R. A Steinberg of the Bureau of 

Plant Industry, United States Department 
of Agriculture, afford proof that ar' iflcial 
or electric light will foster the normal 
growth of plants and their production of 
seed with quite the facility which is now 
possible through the influence of sunlight. 
These observations with respect to the use 
of artificial and colored lights In the prop¬ 
agation of plant life also confirm a dis¬ 
covery, made about three years ago, that 
the seasonal blossoming and fruiting of 
plants are caused by the length of day. 
The artificial control of conditions gov¬ 

erning the normal development of plants 
from germination to the maturing of seed 
has been accomplished in these experi¬ 
ments by specially designed apparatus 
which does not admit daylight. The 
equipment, designed by R. A. Steinberg 
of the Bureau of Plant Industry, has been 
Installed In the National Academy of Sci¬ 
ences in Washington, and is shown in the 
photograph. 

Light rays from a gas-filled tungsten 
lamp are filtered through a layer of run¬ 
ning water which absorbs a large part of 
the heat without Interfering with the 
passage of the light. By the use of col¬ 
ored glass or colored chemicals In the 
water, sunlight Is simulated or light of 
widely different colors may be obtained 
for experiments. Lights of Intensities 
equal to, or even greater than, that radi¬ 
ated from the sun are thus artificially 
created. The length of exposure to the 
light Is governed by means of electric 
time switches which turn the lights on 
and off as set by the experimenter. Thus 
dally and seasonal changes may be at 
variance with the length of the days and 
seasons as we know them 
The different kinds of plants subjected 

to artificial propagation outnumber the 
proverbial “57” varieties—in fact, more 
than 60 species of plants have been grown 
under such conditions. These Include let¬ 
tuce, celery, spinach, morning glory, cy¬ 
press vines, soy bean, didens, chenopo¬ 

dium, godet ia and poinsettia. These plants 
have responded to the glow of the electric 
light with the same result as if they had 
been exposed to the sunlight. The so-
called “short day’" plants, the character¬ 
istic autumn and winter flowering plants, 
blossom when exposed to the short arti¬ 
ficial day. The summer plants blossom 
when given a long day under electric 
light. 

“Practical conditions,” say plant physi¬ 
ologists of the Bureau of Plant Industry, 
“preclude the use of artificial light In 
place of daylight, but it will be possible 
in growing some greenhouse plants to ex¬ 
tend the natural day by use of the electric 
lights to speed up blooming. Obviously, 
this practice will be useful in case of 
‘long day" and ‘Interminate day’ plants. 
A relatively low power illumination can 
be used, extending the length of day from 
sixteen to eighteen hours for many plants. 
Intense lights have been found unneces¬ 
sary and wasteful. For commercial use 
engineers and greenhouse men must work 
out the particular requirements of special 
crops. 
These pioneer experiments have ex¬ 

ploded the widely accepted belief, prevail¬ 
ing especially in Europe, that certain 
wave lengths of visible light are essential 
to normal development of growing plants. 
According to the result of the Bureau of 
Plant Industry, healthy normal seeds have 
been produced with wide variation in the 
composition of the light employed. 

THERE are two forms of galvanometer 
depending on circular functions for 

their readings. 
The tangent galvanometer from the 

simplicity of its theory and also that of 
its consl ruction always appeals to one as 
a very attractive instrument. It con¬ 
sists of a short compass needle or mag¬ 
netic needle supported in the center of 
a relatively large circle of wire or other 
conductor. Thus, even a heavy bar may 
be bent around to give the circle carrying 
the current. 

In use the circular conductor is turned 
until the plane of the circle coincides ex¬ 
actly with the axis of the needle. If a 
current is passed through the coil, the 
tangent of the angle of deflection of the 
needle will be proportional to the current. 
This gives a direct reading. 

The sine compass, a beautiful example 
of which we illustrate, is named from the 
circular function Its action depends on, 
the sine of an angle. Here we have a 
coil of wire or its circular conductor, 
which need not be of large diameter, and 
supported at its center there is a magnetic 
needle, which may be quite long compared 
to the diameter of the coll. 

Here, as before, the field of the earth 
affects the needle. The law Involving the 
sine Is that the current will vary in pro¬ 
portion to the sine of the angle of deflec¬ 
tion which is produced when the core 
and needle He in the same vertical plane. 
When the current is first passed through 
the coll, the needle swings to one side, 
exactly as In the tangent compass. The 
coil Is then turned in the direction of 
the needle, pushing it still further by the 
effect of its field. If this is kept up the 
plane of the coil and the axis of the needle 
eventually coincide to the extent that the 
axis of the needle lies in the plane of the 
circular conductor. 

In the beautiful instrument which we 
illustrate, the powerful magnifying instru¬ 
ments for reading the verniers, the long 
tangent screw for moving the coll, and the 
three leveling screws are features brought 
out very clearly. The instrument is in 
use at the Carnegie Institute, and In the 
illustration is supposed to be employed 
for measuring the horizontal force of the 
earth’s magnetic field. 

An observer at the Carnegie Institute, 
Dr. J. P. Ault, is shown above, working 
with the sine galvanometer. The three 
tangent screws for bringing the Instru¬ 
ment to a level, the two long telescopes 
on the left for reading the verniers, and 
the long tangent screw, indicate the great 
accuracy of construction. 
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Small Stream Power Plant 
By T. Garver 

A suggestion for a floating water power plant. Some work in this line on an industrial scale has been done in England, and here is a 
suggestion for the country dweller. 

TWENTY years ago electrical supply 
was confined to expensive plants for 
power and illumination. Today the 

taxpayer i§ taking on much verbosity and 
highly technical language. His superio¬ 
dine hook-up is full of electrons shooting 
back and forth at so many miles per shoot 
and the problem of providing the neces¬ 
sary “juice” to bring in PWX, and inci¬ 
dentally home illumination and power, is 
being solved in various ingenious and sur¬ 
prising ways. 
The fellow who harnessed his generator 

to the swift-flowing current of a nearby 
stream, as shown above, would not trade 
places with Thomas A. Edison himself. 
The paddle-wheel, 10 feet in diameter 

and 8 feet wide, is built of oak planking 
and “2 by 4’s,” and with gears, pulleys, 
countershaft and generator, is mounted on 
two floats made of well-seasoned, hewn 
and pitched logs, 20 feet long and 18 
inches in diameter. 
The generator and countershaft are 

housed from the weather and spray and 
the whole securely anchored to the banks 
with two cables. To run the 40-volt gen¬ 
erator at a speed of 1,800 revolutions per 
minute the diameters of the pulleys and 
cogwheels required for an 8-mile current 
are as follows : 

Cogwheel No. 1, 4 feet ; cogwheel No. 2, 
1 foot ; pulley No. 3, 32 inches ; pulley No. 
4, 4 inches. 

The shafting, bearings, cogwheels, pul¬ 
leys and chain belting were requisitioned 
from discarded mill machinery, and the 
completed plant, exclusive of the light 
power motors, was installed for less than 
$150. 

No storage battery is used. Variations 
of water level do not affect the continuous 
operation, as the whole thing rises and 
falls with the stream, keeping the vanes 
at a constant depth in the water. 
Besides illuminating the premises and 

charging storage batteries suflicient cur¬ 
rent is supplied to run light motors which 

operate the lathe, pump-jack, separator, 
buffer, grindstone, washing machine, etc. 
Substantially built, an occasional turn of 
the grease cups is the only attention re¬ 
quired. 

The possibilities of a large electrical 
plant constructed along these lines are 
interesting to contemplate. Who has not 
wept to see the energy going to waste, the 
thousands of horsepower running by in 
the many rapid streams throughout our 
country? 

A battery of these floating generators, 
one behind the other, with their aggre¬ 
gate electrical energy wired to the nearest 
town, would be an entirely feasible under¬ 
taking. There would be no unsightly and 
expensive dam, chutes, tail-race, gates or 
backwater to deface or alter the natural 
beauties of the stream and surroundings 
and the time and material spent In the 
construction of such an apparatus would 
be well invested. The stream must be 
adequate in summer flow. 
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 ITH this issue Practical Electrics con¬ 
cludes its third year. When this magazine 
was first established, the writer promised his 
readers it would contain nothing but electrical 
subjects. This promise was kept to the letter 
for three years. 

Unfortunately, however, the magazine has never been able 
to expand, due to this editorial policy. At the end of the 
third year the circulation of PRACTICAL ELECTRICS has not 
increased to the extent that it should in three years’ time. We 
have not been able to increase the size of the magazine as 
much as we would have liked because the circulation did not 
pass 50,000 at any time, and with such a circulation it is 
practically impossible to obtain extended advertising patronage. 
And, as every one knows, it is the advertising that pays the 
freight.” If Practical Electrics carried a large adver¬ 
tising section we could afford to give our readers twice as much 
reading matter. 

DURING the past year the writer has been in receipt of 
many letters from readers throughout the country, many 

of whom have been clamoring for radio and chemistry articles. 
The demand has recently become so insistent, that in order 
to meet it, the publishers decided to add other departments to 
the magazine beginning with the November issue. 

This also logically necessitates a change of name too. So, 
with the next issue PRACTICAL ELECTRICS will be known as 
“THE EXPERIMENTER.” The keynote of the new 
magazine will be experimenting: electrical—radio—chemical. 
Most of our readers show a decided preference for experi¬ 
mental articles. It is therefore up to us to furnish the articles 

and we assure you that you will not be disappointed with the 
quality and quantity of the experimental articles. 

Of course, we will retain the departments we have always 
had, but we will add a number of pages to care for the new 
departments. 

THERE will be some 12 pages of articles on experimental 
RADIO, a brand new treatment of radio. Other maga¬ 

zines give you circuits and show you how to put a set together. 
THE EXPERIMENTER in the future trill show you how 
to experiment in radio. 

In the November issue, for instance, Mr. Clyde Fitch, who 
has been writing many articles for RADIO NEWS will show 
us how to experiment with a one-tube reflex set. Ihere will 
be other experimental radio articles by other eminent radio 
authorities. 

In the new section of experimental chemistry we will show 
how to make the latest chemical experiments and the procedure 
used in making them. 

The writer is certain that if you liked PRACTICAL ELEC¬ 
TRICS you will like THE EXPERIMENTER very much 
better. It will be bigger and better than its predecessor and, 
more important, it will be known better from one end of the 
country to the other. 

The first issue of THE EXPERIMENTER will have a 
circulation of over 100,000 copies. The new cover of the 
magazine is reproduced herewith, so you will have no difficulty 
in identifying it on the newsstands next month, if you are not 
a subscriber. 

H. GERNSBACK, 
Editor. 
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Tlhe Radio Visioo 
By H. P. Clay 

MILES OWEN is, of course, known 
all over the civilized world as 
the inventor of the first prac¬ 
tical television device which en¬ 

ables us to view interesting occurrences by 
having the moving scene radio-casted and 
received by his remarkable apparatus. 
His genius has made it possible for us 

good proportion of which had been con¬ 
structed by himself. 

He had gained the privilege of unin¬ 
terrupted experimenting by becoming the 
janitor of the building. The money made 
in this way was a welcome addition to 
his daily wages as a store-clerk, and it 
was this that made it possible for him 

other sounds made before the trans¬ 
mitting microphone. 
“Since the two instruments serve two 

distinct portions of the scale of vibration 
it is logical that they should be built on 
relatively the same principle. The present 
telephone is very nearly correct as it has 
but two simple moving parts ; the metal 

Two hundred and seventy volts and a heavy batten’ current burned its way into his hand and the resultant short-circuit caused a brilliant blaze 
of sparks. 

to remain at home and yet see baseball 
games being played ; automobile and air¬ 
plane races with all of their thrills ; the 
inauguration of the President of the 
United States; the ruins of the old-time 
scenic beauties of Niagara Falls and 
other natural wonders ; and now we are 
coming to the point of witnessing various 
daily events where formerly it was neces¬ 
sary to Imagine them from the inaccurate 
and incomplete descriptions given by the 
newspapers. 

Owen is reticent about relating his ef¬ 
forts to achieve his present success, with 
the result that some of his early experi¬ 
ences are unknown to the public. The 
writer has had the good fortune to be 
associated with him from the time he 
perfected his first television apparatus 
which is now universally used in a modi¬ 
fied form, and for this reason I am in a 
position to write this small portion of 
biography. 

An Advertisement 
Several years ago, in 1930 to be exact, 

I answered an advertisement, whicli stated 
that a chemist desired an assistant to 
help him in his laboratory. Owen was 
the author of the ad, and after a few 
questions gave me the position. 
His laboratory was situated in the 

basement of the boarding house where he 
was staying, and considering the fact that 
his finances were very low the complete¬ 
ness of his equipment was remarkable. 
He seemed to have almost every device 
and apparatus used in scientific work, a 

to employ the services of an assistant. 
Since Owen’s two occupations required 
the full day and part of the evening it 
was necessary that his experiments be 
carried on at night from about ten o’clock 
until three or four in the morning. 

“Your duties will be simple,” Owen said 
to me, “But in case you may become dis¬ 
satisfied with what you receive, remember 
that you will share reasonably whatever 
profit I obtain from the invention I am 
now perfecting. 

The Great Invention 
“Doubtless you have heard of the tele¬ 

vision apparatus that certain inventors 
are endeavoring to exploit. I have also 
invented one that utilizes what I believe 
to be the correct principle, and whicli is 
likely to be superior to any other.” 

“Yes,” I replied, “I have read various 
accounts of the television device but yet 
I don’t quite grasp the purpose of the 
device or how it operates. I am a chemist 
only, so it is difficult for me to under¬ 
stand the things that belong to electricity 
and physics.” Owen began to explain his 
invention. 

“A telephone, as you know, is an in¬ 
strument for transmitting sounds to a 
point distant from the place of origin. 
Likewise, a televiser is an instrument that 
performs the same function with light. 
On a white screen at the receiving sta¬ 
tion It reproduces the images or vision 
present at the transmitting station, this 
effect being similar to the telephone re¬ 
ceiver that repeats the voice, music or 

disk on the microphone and the receiver. 
Both disks are moved to a slight degree 
by the direct vibrations of the sounds and 
the corresponding pulsations of the elec¬ 
tric current, but the movements are too 
small to be important. The Improved 
telephones are as yet too expensive for 
commercial use.” 
He paused for a moment and stepped 

over to one of the tables covered with 
apparatus. 

The Usual Design for Transmitting Vision 
“The most favored design of televiser 

that most of the inventors are attempting 
to improve is one employing a slender 
beam of light which is controlled by 
arrangements of prisms and mirrors and 
caused to impinge upon a screen ; when 
stationary it appears as a small point of 
light. But when the spot of light is set 
in motion it completely covers the screen 
Iß times in one second and thus creates 
the illusion of an illuminated screen. The 
beam of light is varied in brilliancy in 
synchronism with the lights and shades 
of the picture at the transmitter, and 
in this way recreates the same picture. 

“A few of the largest newspapers in the 
United States are making use of a tele¬ 
viser made as I have described, for the 
purpose of receiving pictures of important 
news events immediately after the photo¬ 
graphic negative has been developed. It 
has been used also to send and receive 
pictures of moving objects with success, 
but the practical application of the device 
Is limited because of the great expense 
of construction. 
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“Later the objection of expense may be 
largely overcome by improved methods of 
manufacture, but the defect that prevents 
the device from being as simple and prac¬ 
tical as it should be Is the incorrect prin¬ 
ciple upon which it is based. It is 
operated with a complicated arrangement 
of moving parts when really there should 
be no movement of any part of a perfect 
instrument. 

An Instrument Without Moving Parts 
“When I first began to work on a new 

televiser I determined to use the principle 
of the telephone. I had the idea that a 
perfected telephone diaphragm capable of 
responding to tremendously high fre¬ 
quencies of current might solve the prob¬ 
lem ; but when one of the greatest scien¬ 
tists invented a telephone built completely 
Immovable in every part using a peculiar 
minute arc microphone and a practical 
minute arc receiver, I realized that the 
most difficult portion of my contemplated 
experiments had been done for me. I 
knew then that my theory as a correct 
one, could be practically applied. 

“The arc telephone really gave me the 
clue as to how my television, especially 
the receiving part, should be made. There 
is in fact a close similarity between the 
receiver of the arc telephone and the 
receiver of my televiser. 

Selenium and the Transmitter 
“I will not tell of the experiments I 

have made or how I crystallized the 

consisting of 200 openings per linear inch 
is embedded in the element. 
“The copper plate and copper screen 

are connected in circuit with the new 
type of radio vacuum tubes. The current 
used is direct and in the course of its 
flow it passes from the copper screen to 
the copper plate through the film-like 
layer of selenium. The selenium varies 
its resistance to the flow of current in 
comparative proportion to the strength 
of the light falling upon it. The selenium 
is nearly transparent, so that the light is 
allowed to affect the minute crystals that 
happen to be directly back of the wires 
of the screen ; for it is the screen that 
the light falls upon. 

Frequencies of Light Rays 
“Each color of light has a different 

rate of vibration, but the whole of the 
visible light may be roughly grouped 
under the forty-ninth octave or over 562 
trillion vibrations per second. Usual 
electric frequency runs from the twenty¬ 
fifth to the thirty-fifth octave or from 33 
million to 34 billion vibrations per second. 

“The selenium cell attempts to repro¬ 
duce the exact vibrations of the light 
falling upon it, but because of its great 
inertia or lag it responds only after a 
certain number of vibrations have ‘piled’ 
up on it. The selenium I use is so nearly 
perfect that I can almost calculate the 
ratio mathematically. The result is that 
the light is transformed into high fre¬ 
quency electricity of the same comparative 

glass of constantly varying thickness 
which serves to allow only certain vibra¬ 
tions of light to pass through at certain 
points. This is the heart of the device, 
for it controls the light. The back of 
the glass plate is flat but the front is cut 
prisi-.iatically, having the superficial ap¬ 
pearance of an opened fan. 

“I have described the transmitting part 
of the device. 

The Receiving Apparatus 
“The receiver of the device is much 

less complicated than the transmitter. 
The high frequency currents from the 
transmitter are amplified at the receiver 
by the audion tubes and are then passed 
through a small glass bulb partly evacu¬ 
ated and containing a mixture of rare 
gases. It is really an adaptation of the 
ordinary Geissler tube. Each vibration of 
high frequency current produces in the 
bulb a strong light that has the compara¬ 
tive characteristics of the current causing 
it. Due to imperfections the light is not 
of the same vibrations as the light im¬ 
pinging on the selenium screen, but it is 
similar enough to be practical. 
“The light from the bulb falls on a 

translucent screen two feet square after 
first passing through a prismatic glass 
plate attached to the screen. The glass 
plate is similar to the one used on the 
selenium cell of the transmitter. 

“The glass plate arranges the thousands 
of varying vibrations of light from the 
bulb, so that the rays of light are allowed 

On the translucent screen of the Television appeared Owen's face, tinted a bluish creen but perfectly recognizable. . . “The three of you 
raise your hands to the ceiling and keep ’em there,” came over the wire in synchronism with the picture. 

selenium element so that each minute 
crystal acts as an individual photo electric 
cell. 
“The selenium cell is made in a pe¬ 

culiar way. The selenium is melted and 
flowed over a thin copper plate two feet 
square; and before the selenium has time 
to cool a metal screen of copper wire 
thinner than human hair with a mesh 

ratios and this electricity is amplified by 
the radio vacuum tubes and sent out 
through an antenna like ordinary radio 
waves. Or the different values of high 
frequency current may travel over the 
same wire without interference from each 
other. 

“As you have noticed there is attached 
to the selenium screen a plate of quartz 

to pass through to the translucent screen 
only in a definite pattern. This light 
pattern is the same for both transmitter 
and receiver and the translucent screen 
reproduces the light image affecting the 
selenium cell. 

“I have not yet solved the problem of 
transmitting colors so I use a special arc 

(Continued on page 724) 
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What Is Dig'Mnin^? By Joseph M. Howard 

\ -

MAN SHARES 
CHARGE OF EARTH 

POSITIVELY CHARGED CLOUD 

Negatively aù 
CHARGED V 
EARTH I ! 

E LE C T RICITY IN MÄN r < 
RETURNS TO EART H 
\s CAUSING SHOCK 

VOLT METER 
100,000,000 V0LT5 

WATER DROP 

DUST 

HEATED AIR EXPANDS 
IN ALL DIRECTIONS 
CAUSING THUNDER 

FRICTION OF DUST 
AND WATER DROPS 
PRODUCES ELECTRICITY 

EACH DROP 
POSITIVELY CHARGED 

EARTH 
NEGATIVELY CHARGED 

BREAKING IN TWO 

CROSS SECTION 
Of BÜLT J 

Left—The effect of a thunder cloud on a human being without the lightning directly striking him. 
Kight—The voltage of a thunder cloud, how it is produced, and the cause of thunder graphically presented. 

CONTRARY to popular opinion, It is 
not always necessary for a bolt of 
lightning actually to strike the in¬ 

dividual in order to produce death. A 
man walking on the ground shares the 

negative charge of the ground. When 
lightning strikes nearby, the accumulated 
electricity on the body returns to the 
earth. If the bolt is heavy, sufficient 
current may arise to produce a shock 

The Spitlhead Review 

severe enough to cause immediate death. 
Lightning is a very common phenom¬ 

enon yet its origin has been a mystery 
almost since ancient times. Benjamin 

(Continued on page 726) 

CERTAIN localities on the English coast 
have familiar associations with the 

people of this country. Scarborough 
Cliffs, whence the combat of Paul Jones 
with his decrepit yet victorious “Bon¬ 
homme Richard,” the Nore at Thames 
mouth, where the great mutiny of the 
Nore occurred, the Hoe of Plymouth, 
where Drake finished his game of bowls 
before sailing out to meet the Spanish 
Armada, are old acquaintances. 

A great review of 
the British navy for 
the benefit of King 
George V at the great 
naval station of Spit¬ 
head on the south 
coast. In one view 
the fleet is shown 
outlined by its in¬ 
numerable lamps: in 
the other the searchlights are playing. In one 
view a haze in the air develops a great mass of 
white illumination. In perfectly clear air th© 
effect would be minimized. 

Spithead in Portsmouth Harbor is to 
be added to the list. It is a great naval 
place for assembling the British fleets, 

(Continued on page 727) 
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PJhoiographiirkg UKe Invisible 
By Dir. Alfred Gradesawatz 

Berlin Correspondent, Practical Electrics 

A REMARKABLE biological discovery 
which is likely at no distant day to 
lead to the invention of an effective 

cure for the terrible cattle scourge, the 
foot-and-mouth disease, has lately been 
made, when Professors Paul Frosch and 
H. Dahmen isolated and identified the 
causative agent of that disease. 
This achievement, which with an ordi¬ 

nary microscope, be its magnifying power 
ever so high, would have been impossible, 
was made by the application of a wonder¬ 
ful experimental outfit enabling the nor¬ 
mally invisible to be photographed by 
means of ultra-violet rays, i.e., those rays 
which In the spectrum are situated beyond 
the short-wave, or visible violet rays. 

Practical experience as well as theoret¬ 
ical speculation had shown that the micro¬ 
scope with a given magnification will 
bring out a wealth of details all the 
greater as the wave length used for 
illumination is shorter. In opposition to 
the relative ease with which an up-to-date 
microscope is operated in visible light of 
any wave length, there are, of course, spe¬ 
cial difficulties to be overcome in connec¬ 
tion with ultra-violet rays which not 
directly visible to the human eye, exclude 
the usual methods of observation. 

Inasmuch as ultra-violet beams, on the 
other hand, exert an intense action on the 
photographic plate, the magnified image 
in the microscope can readily be photo¬ 
graphed. It would be too long here to 
discuss the various methods by which the 
invisible picture can be focused distinctly 
on the photographic plate. A glass plate 
or lens at first sight appears equally 
bright and transparent as one of rock 
crystal. However, inspection in ultra¬ 
violet light shows only the rock crystal to 
be as transparent as in daylight, while 
glass then becomes quite opaque, behav¬ 
ing like very dark smoked glass. In fact, 
no microscope intended for use in ultra¬ 
violet light should contain any glass, all 
lenses, etc., being made of rock crystal or 
a product derived therefrom known as 
quartz glass. 

Substances seemingly of equal transpar¬ 
ence, such as glass and rock crystal, are 
readily distinguished from one another in 
ultra-violet light by their essentially dif¬ 
ferent transparencies. The various com¬ 
ponents of those tissues, constituting 
animal and vegetable bodies, are fre¬ 
quently distinguished by a variable 
transparence to ultra-violet light, and are 
readily detected in a micro-photograph 
made in ultra-violet light. 

In the outfit devised and used by Pro¬ 
fessor Koehler of the Zeiss Works the 

The apparatus shown above takes photographs of microscopic objects using ultra-violet 
rays, which are of great effect upon the photographic film. By their use remarkable results 
in the photographing of extremely small objects are obtained. 

ultra-violet light is provided by an electric 
spark passing between two metal rods 
distant a few millimeters from one an¬ 
other. The most suitable ultra-violet rays, 
the wave length of which is about half 
that of the brightest green light, are sep¬ 
arated by means of rock crystal prisms 
from the remaining light, especially the 
visible beams, and are exclusively trans¬ 
mitted to the microscope. 

The illustration shows in the foreground 
on the right the induction coil generating 
the ultra-violet light. Ultra-violet beams 

invisible to the human eye are projected 
into the opening below the microscope, 
thence to be reflected upward by a prism, 
and thus to serve as source of light for 
illuminating the microscope. After pene¬ 
trating through the microscopic prepara¬ 
tion on the slide they will pass through 
the latter into the camera, which will 
reproduce the picture on the photographic 
plate. The camera can be turned to the 
side and the actual adjustment can be ob¬ 
tained by means of the “searcher” above 
the eye glass of the microscope. 

lEIecÊTíc "Waíeir Vapor © elector 
By S. R. Winters 

THE presence of a tiny amount of water 
vapor in a gaseous substance cannot 

be ignored in conducting certain manu¬ 
facturing processes. Notably in the pro¬ 
duction of liquid air the presence of an 
infinitesimally small quantity of water 
vapor will clog the manufacturing ma¬ 
chinery as it freezes. Similarly the suc¬ 
cessful operation of the synthetic ammonia 
process may be thwarted by the presence 
of a seemingly negligible amount of water. 

Obviously, then, the detection and indi¬ 
cation of water in a presumably dry gas 
is of consequence. E. R. Weaver of the 
Bureau of Standards, United States De¬ 
partment of Commerce, has invented a 

Very simple and compact device for determin¬ 
ing the presence of water vapor in air or gas, 
depending on the conductivity of a water film. 

device for doing it electrically. This new 
instrument consists of a glass tube that is 
coated with platinum, this coating being 

divided by etching into two electrodes. 
Platinum wires sealed through this glass 
tube connect the electrodes to an electri¬ 
cal-measuring circuit. The resistance to 
the alternating current of a thin film of 
a hygroscopic electrolyte bridging the gap 
between the electrodes is employed as a 
measure of the water vapor present in 
the atmosphere with which this film is in 
contact. 
Laboratory experiments covering a 

period of three years Indicate that th« 
sensitivity of this water-detecting devic« 
may be adjusted by the use of sulphuric 
and phosphoric acids, and various hygro¬ 
scopic salts, in forming the conductor. 
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Awards in Odd Electrical Experience Contest 
First Prize, $20. Second Prize, $10. Third Prize, $5. 
Harry A. Sorensen, Ray S. Nowitzky, S. B. Williams, 

371 Franklin Ave., Hartford, Conn. U. S. N. R. F., 939 Main St., Norfolk, Va. Marysville, Missouri. 
Fourth Prize, $2.50—T. V. Voorhees, Ripley, N. Y. 
Honorable Mention—Palmer T. Ramey, 221 Hammond Place, South Bend, Ind. 

First Prize 
Mimeograph Condenser 
By Habet A. Sobensen 

I AM employed after hours at the high school which I attend. Most of the 
work consists of printing laboratory ex-

Very interesting description of an electric shock 
given by a pile of papers from a mimeograph. 
As sheet after sheet was added to the pile, the 
potential Increased until a severe shock was re¬ 
ceived. 

ercises for the various science depart¬ 
ments. The copies are printed by a 
mimeograph. 
This machine has a hand rotated drum 

on which the stencil is fastened and the 
paper is hand fed. 
One afternoon I had about 100 copies 

to print. Tlie paper was quickly run 
through. I was surprised and startled 
when, touching the pile of printed copies, 
I received a severe shock. Touching the 
copies a second time nothing was felt. 
Evidently the charge had escaped at the 
first touch. 

The next day I told one of the physics 
Instructors of my experience. He said it 
was likely that the charge was static 
electricity produced by friction between 
the paper and the inked drum. This is 
apparently the cause as the drum had 
more Ink on than usual, and the paper 
when being run through made a crackling 
sound. 
The paper printed on this time was 

thinner but stronger and of a better grade 
than is used most of the time. It seemed 
to have the appearance of being a better 
insulator of electricity. The pile of paper 
must have acted as a condenser storing 
up the charge. 

I generally print between 200 and 300 
copies and now I touch the pile a few 
times during the printing. In case the ex¬ 
perience should be repeated, in order not 
to receive the full charge. 

Second Prize 
Running Lights in the War Zone 

By Ray S. Nowitzky 

DURING the recent war, I was chief 
electrician on the U. S. S. “Antigone.” 

A general order was issued to the effect 
that naval vessels would navigate the 

ocean from sunset to sunrise without run¬ 
ning-lights; in other words all exposed 
illumination extinguished. Through this 
order the electrical department put on an 
hourly watch reporting to the officer of 
the deck on the hour. 
About three o’clock one morning in the 

war zone the officer of the deck sent for 
me. Upon my arrival on the bridge 1 dis¬ 
covered what was wrong. The yard arm 
blinkers were working and they were 
flashing a signal ; I immediately ran up 
the ladder to the fire control bridge, un¬ 
locked the blinker key box and found 
both switches open ; I then went to the 
forward lighting panel box and removed 
the fuses on that circuit, and returned to 
the bridge only to find the blinkers still 
flashing. 

I was at a loss to understand this situa¬ 
tion and after gazing at the blinkers I 
noticed for the first time that they were 
not lighting at full brilliancy, so as a last 
resort I sent two electricians up the 
battle stays to remove the bulbs from the 
blinkers. I walked over toward the radio 
room while the globes were being removed, 
and overheard the motor generator in the 
wireless room vibrating in unison with 
the flashing blinkers. This gave me a 
new clue and I opened the door of the 
radio room and saw the operator trans¬ 
mitting a message. I then decided to go 
to the yard arm and further Investigate 
the trouble. I discovered that the hanger 
securing the antenna’s insulator passed 
over the yard arm and around the steel 
mast and that the main antenna insulator 
was cracked ; this gave an uninterrupted 
course of induction from the antenna to 
the steel mast, and the induced current 
followed the conductors across the yard 
arm and into the blinkers, there heating 
the filaments in the blinker bulbs, which 
was responsible for the phantom signals. 

A wireless plant on a ship by accidental contact 
gave night signals when all lights were supposed 
to be extinguished, as it was in war time. 

THird Prize 
Lightning Exhibition 

By S. B. Williams 

IWAS working for a carpenter at the 
time of this odd experience. The car¬ 

penter shop was just southeast of the 
house; the house had a door in the east. 
There was a barbed wire fence running 

north and south of the shop and the wires 
were fastened to the ground wire of the 
lightning rods. About 20 feet north of the 
shop was a cross fence running east and 
west ; the wires of this cross fence were 
fastened to the wires of the fence running 
north and south. About 50 feet east of 
this north and south fence, on the cross 
fence line, was a high post. 

It came on to rain one evening, and we 
went to the house for shelter. I was 

A very interesting and unusually impressive 
exhibition of ball lightning described at length. 

sitting in the doorway of the house facing 
the east when the lightning struck the 
high post on the cross fence running east 
and west. 

It followed the wire until it reached 
the fence running north and south, where 
it melted the wires in two. It then turned 
south and followed the wire until it 
reached the ground wire of the lightning 
rod on the work shop. It looked like a 
large ball of fire, about the size of a foot¬ 
ball, and traveled slowly, until it struck 
the ground wire of the lightning rod ; then 
it seemed to shoot back north like a shot 
fired from a gun until it reached the end 
of the fence, when it came back on the 
lower wire slowly, until it reached the 
ground wire of the lightning rod again, 
when it again shot back north to the end 
of the fence. 

It repeated this circuit perhaps a hun 
dred times or more, each time growing 
smaller, until we couldn’t see it an\ 
longer, and during all the time this 
strange electrical phenomenon was play¬ 
ing on the wires, there was what seemed 
to be a blaze of fire about as wide as 
your hand flowing off of the three light¬ 
ning rod points. 

Since witnessing this electrical per¬ 
formance, I have been a firm believer in 
the protection of lightning rods. 

Fourth Prize 
Hot Dots and Dashes 

By T. V. Voobhees 

IN the Indiana village where I was born, the town was supplied with electricity 
from a one-horse dynamo and steam en¬ 
gine combination, which was owned by a 
very wealthy lady of the neighborhood, 
who was not fond of children. The 
operator of the plant was a tall raw-boned 
individual who, like his employer, had a 
dislike for kids. This fact caused us 
youngsters to be very cautious about any¬ 
thing which concerned the electric system 
of the village. However, when our home 
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was wired, the lineman for some reason 
put the main switch in my chamber, an 
upstairs front room. Here I had great 
opportunity to experiment to my heart’s 
content and soon had ray room lighted 
with fixtures of my own design and at¬ 
taching. 

A short time later, I became interested 
in electricity in another line. A young 
man of the neighborhood had at one time 
been a telegrapher and had a dandy prac¬ 
tice set which he gave me for “keeps." 
With this new possession I at once decided 
to become a telegrapher, but money was 
scarce and therefore I could not buy the 
necessary dry batteries. Well, someone 
has said that a little learning is a danger¬ 
ous thing, and this I found the case to 

Trying to send code with the lighting current. 
The result was disastrous. The Morse key re¬ 
sented such treatment. 

be with electricity. Boldly I hitched two 
wires to the big switch in my room and 
then to the telegraph key. After making 
sure that the wires were all tight, I 
pressed the key. Every dot and dash 
made a crackling blue spark and I en¬ 
joyed it. Then I made an extra long 
dash, there was a burning snap and I 
knew that I was in for trouble. The 
practice set was smoking and had sud¬ 
denly become very odoriferous. I quickly 
detached the wires and went outside to 
interest myself in affairs entirely foreign 
to electricity. 
That night the lights in our house and 

in the homes of two or three of our 
neighbors, refused to be lighted, and a 
call was sent to the boss at the light 
plant. He discovered a pole transformer 
near our home in very bad condition, and 
because I was the only boy in any of the 
three homes, he seemed to think that I 
might have been the cause of the trouble. 

He never was able to confirm his belief, 
however, and this is my first public con¬ 
fession. Perhaps if he reads this he may-
settle one mystery of his long electrical 
experience which has never to this time 
been fully solved. 

Hoiaorahle Meimtion 
Charging Batteries with A. C. 

By P. T. Ramey 

W HILE attending high school in More¬ 
head, Ky., I was only a youngster, 

but I had helped an electrician wire some 
houses, therefore I knew more about elec¬ 
tricity than anyone—just a smart fellow 
that knew it all. 
One day the president of the school 

called me into his office and told me that 
his doorbell wouldn’t ring. He thought 
the battery was run down and needed re¬ 
placing, for the bell had been ringing 
weakly for the last few days. 

I made a long-distance diagnosis telling 
him that there was no need to go to the 
expense of buying a new’ battery, for I 
could take the dry cells and recharge 
them ; sending an alternating current 
through would restore their power to the 
cells. As I would use 110 volt alternating 
current it wouldn't make any difference 
which poles I connected to the positive 
or negative, for an alternating current re¬ 
verses its direction at a very’ rapid rate, 
and the effect would be the same either 
way that I should connect them. As it 
takes six volts 24 hours to charge a cell, 
I could use 110 volts and charge a dry¬ 
cell in one-eighteenth of that time, there¬ 
fore it would only- take 1 hour and 18 
minutes to charge a dry cell with 110 
volts alternating current (according to 
figures I put before him). 
After I got through telling him how I 

figured all this out, by the use of the well 
known electrical laws of Ohm, Kirchhoff’s, 
Vector’s, Phase Relations, Induced Forces 
and all other electrical terms that I could 
think of, he told me that he didn’t care so 
much about the technical part of it, so he 
would leave that to me. 
Happy as could be because I had a 

chance to show the President of the school 
what I knew about electricity, I rushed 
to the basement and got the dry cells, 
took them to my work-shop, which was 
located in an outside building, and had a 
large sign across the outside door: 
PALMER T. RAMEY. SCHOOL ELEC¬ 
TRICIAN and CHIEF ENGINEER. 

I connected the cells in parallel and ran 
the wires to a switch which, when closed, 
would send 110 volts alternating current 
through the cells. After completing my 
connections, I took out my watch to get 

the exact time that the current would be 
turned on, for according to my calculating 
it would require 1 hour and 18 minutes to 
completely recharge the dry cells with 110 
volts alternating current. And as I was 
working for the President I wanted to be 
as accurate as possible. 
When I closed the switch? ???!!! 

Well ! I don’t know what happened first. 
A flame of fire shot from the cells, a loud 
report came from the switch, the wires 
carrying the electricity to the cells was 
heated to a red hot glow. I pulled the 
switch quickly enough, but it was no use. 
The insulation had caught fire on the wires 
that had carried the current to the cells, 
and this fire was not on one end either. 

An embryonic electrician tried to “charge” a 
dry battery on alternating current. The battery 
apparently was not used to such treatment and 
things began to happen. 

the whole length of the wire was on fire; 
I stood dazed for a moment, and didn’t 
know what to do first. After I realized 
what had happened I made a grab for the 
wires, jerked them down and threw them 
on the floor; the fire was extinguished in 
about two minutes., 
My work shop now looked like a wire 

department of a local junk dealer, -with 
two dry cells standing on a work bench 
in the center of the room. 
Just then the telephone rang, the Presi¬ 

dent told me all the lights were out. Of 
course I knew what was the matter. I 
picked up a couple of fuses and went to 
the fuse box, replaced the fuses and the 
lights came on. 

I didn’t return to my shop, but rushed 
down town and bought two cells, and In¬ 
stalled them ; the bell worked fine. I told 
the President that I was not in position at 
present to recharge dry cells. 

Ohm’s Law aia<d tHe "Watt Law Ground Clamps from Dry Cells 

TWO suggestions that are interesting 
and useful are shown here. 
One is an easy way to remember the 

Ohm’s and Watt’s laws. Let us now have 
the letter (E) stand for voltage, (I) stand 
for current and (R) stand for resistance. 
Now let us make a circle and Insert the 
letters like this 

The above are two simple formulas which will 
be of considerable use and which could be well 
drawn out and kept posted in the electrician’s 
laboratory, substantially as shown here. 

and we have Ohm’s law, and to use It, 
all you have to do when any two of the 
three factors are known is to cover the 
third and the answer will be before you. 

Example: (E) and (R) are known find 
(I), cover up (I) and you have the an¬ 
swer which is — I. The watt law is 
the same, but instead of using (E) the 
letter (W) is used, thus: 
If you want to know the watts corre¬ 

sponding to given voltage and current, 
cover up the (W) and you have ExL 
which is the value of (W) or of watts. 
Cover up (I) and its value is given by 

w what is left : —= I. 
E 

There are three changes for each circle. 

MOST electrical workers are familiar 
with the clamp shown, for attaching 

to an iron pipe for a ground. 
Such clamps can be made from ma¬ 

terial which 99 times out of 100, is thrown 
away. Remove the inside material from old 
dry cells, use the nuts and bolts on the 

clamp as shown, and cut the zinc sides 

A ground connection from dry battery parts 

into pieces to make strips to fit around 
large pipes. 

Contributed by James E. Noble. 
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Experimental Electrics 

Applications of Photo-Electric Cells 

THE discovery of photo-electric phe¬ 
nomena is due to Hertz in 1887, when 

he observed that the ultra-violet light 
emitted by an electric discharge between 
two terminals, facilitated the discharge 
of electricity between another pair of 
terminals on another circuit. 

FIG. I 
The beam of light received by a mercurial photo* 

electric cell operating a quadrant electrometer for 
measuring infinitesimal heat changes. 

Hallwachs, a year later, showed that 
certain substances charged negatively lost 
their charge, when ultra-violet light fell 
upon them, and neutral substances, under 
the same circumstances acquired a positive 
charge. Although the phenomena seem to 
belong to the realm of electrons and 
quanta, they have found a practical ap¬ 
plication, limited today to astronomy, but 
whose field of utility may Increase at any 
time, for example in telegraphic trans¬ 
mission of pictures and In television. 
The Hertz and Hallwachs phenomena 

are due to electrons expelled by the 1m-

WAVE LENGTHS IN MICRO-METERS 

FIG.2 
The graphs of zinc and copper, when acted on 

by light, giving the photo-electric character for 
each. 

pinging light, in other words, to the emis¬ 
sion of cathode rays. 

In one system of investigation, a me¬ 
tallic surface is Illuminated in vacuo and 

By H. Vigiaeron 
its positive charge is measured by an 
electrometer, Fig. 1. In the second method 
a metallic plate faces at a little distance 
a second plate connected to the ground 
through a galvanometer, which measures 
the current strength resulting from the 
transfer of electrons. 

Photo-electric effect can be shown by 
directing the light of an electric arc con¬ 
centrated by a quartz lens upon a freshly 
polished zinc plate, which is connected to 
the plate of an electroscope. If the plate 
has been charged negatively the leaves of 
the electroscope fall as soon as the light 
strikes it. If on the contrary it has been 
charged positively, the light has no effect. 
The apparatus shown in Fig. 1 is used 

for studying the laws which govern the 
effect. In a bulb (A) which has been 
pumped out, there is some mercury or 
other metal to be studied resting upon the 
lower part of the bulb, forming a cathode. 
It receives light through an aperture (F) 
closed by quartz in certain experiments. 
A plate (P) acts as anode and catches the 
electrons emitted by the cathode. It Is 
connected to one pair of quadrants (1 and 
3) of an electrometer, whose other quad¬ 
rants (2 and 4) are grounded. 

The cathode is connected with the posi¬ 
tive pole of a storage battery whose nega¬ 
tive pole is grounded. The potential 
difference thus established between the 
two electrodes is termed the “accelerating 
potential.” The following laws have been 
established : 

1. The number of electrons emitted is 
proportional to the quantity of energy re¬ 
ceived, whatever the wave length of the 
Incident light, which enables us to apply 
the photo-electric phenomenon for meas¬ 
uring the intensity of light. 
2. The velocity of electrons emitted 

under the influence of light increases with 
its wave frequency. 

Fig. 2 gives two photo-electric current 
curves of copper and zinc. As the wave 
length of the light increases, the current 
falls and reaches zero value for a defi¬ 
nite length of wave characteristic for each 
particular metal. 

In a certain range of wave lengths, al¬ 
most confined to the visible spectrum, 
there is a considerable Increase of the 
photo-electric current. A maximum cur¬ 
rent is reached, and the wave length of the 
light producing it is characteristic of the 
particular metal, as was the other wave 
length just referred to. 
We now come to the practical part. A 

photo-electric cell is composed of a bulb 
of glass or of melted quartz, whose inte¬ 
rior walls are covered with a deposit of 
potassium or other metal, one of the 
alkali metals preferably. This film is 
connected to a platinum wire melted into 
the glass, so as to give an outside connec¬ 
tion. This is the cathode 

For anode a ring or a grid is used. To 
prevent a short-circuit between the two 
electrodes, there are guard rings connected 
to the ground. The bulb is either com¬ 
pletely exhausted or is charged with a 
minute amount of gas whose pressure is 
of the order of a millimeter of mercury 
(l/25th inch). It is enclosed in a metallic 
case, with one opening through which a 
beam of light may be passed. 

The photo-electric current is measured 
by a zero method by producing an oppos¬ 
ing current. Loading a piezo-electric 
quartz crystal of the Curie type gives the 
latter. 

The Illustration, Fig. 4, shows a quad¬ 
rant electrometer whose readings are to 

FIG. 3 
Other graphs showing relation of wave lengths 

to currents and the selective effect. 

be brought to zero. The piezo-electric cur¬ 
rent is calculated by a formula based on 
the weight and time of its application. 
Other electrometers can be used according 
to the intensity of the photo-electric cur¬ 
rent. The metal inside the bulb is made 
to give an electric discharge for a few 
seconds in hydrogen, which Increases 
its sensitivity. If potassium is used a fine 
violet color Is produced in the Interior of 
the bulb. 

In spite of every precaution, the photo¬ 
electric current is too slight to be mea¬ 
sured with any degree of precision, unless 
the source of light is very intense, 
Accordingly, means have been sought to 
amplify it considerably by utilizing what 
is called ionization by shock. 

A minute amount of neutral gas, argon, 
helium or neon, is contained in the highly 
exhausted bulb. Electrons emitted from 
the cathode are supposed to collide with 
the molecules of the gas and set free other 
electrons. Fig. 5 gives the characteristic 
curve of such a tube. As the voltage rises 
the current increases in higher and higher 

LIGHT UNOER EXAMINATION 

FIG. 4 
Highly sensitive connection using the piezo elec¬ 

tric current in its operation; it is of extreme 
sensitiveness. 

proportion. Care has even to be taken 
lest the apparatus be injured. 

Slight as the current is, it is even three 
hundred times greater than if it were due 
to pure thermo-electric effect and not 
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electric transmission of photographs, such 
as that of Professor Korn. The difference 
between telephotography and distant vi¬ 
sion, although only quantitative, is really 
enormous as regards practical difficulties. 
In telephotography we have a photograph 
ready for transmission, which can be 
given as intense illumination as desired, 
and for transmitting the picture five to 
twenty minutes or even more can be used 
if necessary. For distant vision, however, 
the strength of light of the subject to be 
transmitted cannot be increased unduly 
if it can be changed at all, and the time 
for the transmission of the subject is ex¬ 
cessively short, as already noted. All the 
image-elements must go within the per¬ 
sistence of vision period, one-tenth of a 
second about. If it therefore was a great 
feat, when Professor Korn succeeded in 
sending photographs in from five to twenty 
minutes to considerable distances, the 
technical difficulties rise to an enormous 
degree when this period must be reduced 
to 1/3000 down to 1/12,000 second. 
Another difficult feature is the conver¬ 

sion of the elements of the picture of dif¬ 
ferent brightnesses into an electric cur¬ 
rent varying in the same ratio of inten¬ 
sity. We use for this purpose an instru¬ 
ment which we can designate as the elec¬ 
tric eye. Such instruments have been long 
known to us. They are the so-called photo¬ 
electric cell ; such as the selenium cell and 
others. Some by the operation of light 
change their resistance, as in the case of 
selenium ; some develop a potential as in 
true photo-electric cells. 

The sele-iMm cell is all that concerns 
us here. The English electric cable engi¬ 
neer, May, was the first to discover that 

fication, which unlike the amorphous is a 
conductor of electricity and is highly 
sensitive to light—exactly what we re¬ 
quire. Such a selenium cell has in the 
darkness an electric resistance of 60,000 
to 100,000 ohms. It is diminished by the 
light from a 16 candle-power incandescent 
lamp at one meter distance to one-half 
the above resistance. But the peculiari¬ 
ties of the selenium cell are many. They 

FIG 3 
Fig. 3. Diagram of the transmitting apparatus. 

(A B) optical lenses; (D) mirror of the oscillo¬ 
graph (C) ; (E) Diaphragm; (SE) selenium cell; 
(Fi) connecting rod pivoted between two screws; 
(F?) eccentric of the synchronous motor (G) ; 
(Ki, K2) rotary circuit breaker. 

are referred to the most involved phe¬ 
nomena with which modern physics has 
to do. A disadvantage of the selenium 
cell above all is that on account of its 
high resistance it can only pass a very 
slight current, of the order of one milli¬ 
ampere, so that its usefulness from this 
side is very limited. 

Until recently it was hardly possible to 
transmit these currents preserving the 
wave relations. Since the development of 
the audion, we are now prepared to 
strengthen varying currents of any fre¬ 
quency whatever, and the development, 
especially in radio, of these tubes which 
are well designated as the modern Aladdin 
lamp, has given a practical development to 
our subject. It was a young Hungarian 
engineer, Dionys von Mihaly, who suc¬ 
ceeded in overcoming the practical diffi¬ 
culties of our subject. The characteristic 
feature of the distant vision apparatus of 
Mihaly or as the inventor terms his appa¬ 
ratus very properly, the Telehor, is the 
use of a very small oscillating mirror, 
both for the analyses of the picture as 
well as for the changing back of what we 
may term the image-current into the im¬ 
age-element of varying brightness and 
disposition for projection on a screen. 

This mirror of about one-square milli¬ 
meter area (1/625-square inch) must have 
a very short period of oscillation. The 
mirror (p) Fig. 2 is riveted to an exces¬ 
sively thin loop of platinum wire which Is 
stretched between the two poles (N, S) of 
a strong electromagnet. The wire Is about 
one-hundredth of a millimeter thick 
(1/2500 inch). If a current is passed 
through the platinum wire l>oth the leads 
exercise a force whose direction is perpen¬ 
dicular to the axis of the wire and to the 
magnetic lines of force of the field. As 
in both leads of the loop the currents flow 
in opposite directions, one of the wires 
will bend towards us perpendicular to the 
plane of the picture, as we may express 
it, and the other in the opposite direction. 
This brings about a slight turning of 

Fig. 4. Dyonys von Mihaly at the transmitter of his Telehor for wireless 
distant vision. 
On the left of the picture is seen the high vacuum amplifying audion 

in the middle, the apparatus for producing electric oscillations on the right. 
The Telehor works in a camera obscura: the wooden case, which covers the 
actual transmission apparatus, is removed to show the apparatus. 1. Electro¬ 
magnet; 2. blende: 3, oscillograph and mirror: 4, lenses; 5, phonic wheel; 
6, selenium cell ; 7, 8, 9, other details. In the center is seen the tuning 
fork to govern the synchronous motor phonic wheel.. Receiving apparatus of the Telehor. The antenna is seen 

in the background. 1, electric arc lamp; 2, light relay; 
3, ditto oscillograph ; 4, screen ; 5, blende ; 6, oscillograph 
mirror; 7, oscillograph; 8, phonic wheel. the resistance of selenium which he wished 

to use for cable messages, diminished as 
it was exposed to light. This resistance 
we can use as the basis for an electric 
eye. Considering its very great specific 
resistance, we must give the selenium as 
large a cross-section as possible and keep 
It very short in length, which can be 
done in the following way : 
On a flat or curved plate two wires of 

platinum or brass 600 to 800 meters long 
and very thin are wound, with an interval 
of about one-half millimeter or one-fiftieth 
of an inch between them. A thin layer 
of amorphous selenium is spread over this 
surface and this by a heating process is 
converted into the gray crystalline modl-

A still worse feature which makes its 
use for the registration of quick changes 
of light unavailable is that it possesses 
definite lag, requiring time to be affected 
by light changes. Many methods have 
been worked out to overcome this lag or 
to restrict it within definite limits. But 
the high resistance already mentioned is 
one of the greatest difficulties in the way 
of solving our problem of distant vision. 
The exceedingly slight current whose vari¬ 
able intensity represents the variations in 
light of the different elements of the pic¬ 
ture, can be hardly carried to a great dis¬ 
tance for reproduction of the object. 

the mirror (p), that up to a certain limit 
varies with the strength of current. If 
the current passing through the wires Is 
an alternating current, these oscillations 
are in opposite directions for each phase, 
and the frequency of the oscillations cor¬ 
responds to the period of the alternating 
current. This is the well known Siemens 
oscillograph. If the wires are thin enough, 
the mass of the mirror small enough, the 
mirror can give from 15,000 to 20,000 
swings per second. Fig. 3 and 4 shows 
the transmission apparatus. 
The two optical lenses (a) and (b) 

(Continued on page 728) 



698 Practical Electrics for October, 1924 

Testing Metalls witlh “X59 Rays—M 
By Franz F^aclhs,, MnaiaicH 

I
N the Lilienfeld and Coolidge electron 
tubes the vacuum Is pushed to the 
lowest possible degree .000,000,4 Inch 
of mercury, so that the ordinary high 

potential cannot discharge through the 
tube. The number of air molecules is too 
slight to give an ionization. The electrons 
therefore have to be brought into the tube 

The general principle of construction of a 
Coolidge tube, using an incandescent cathode. 

by a so-called incandescent cathode. This 
cathode in the Coolidge tube Fig. 8 con¬ 
sists of a spiral of the almost infusable 
tungsten wire (S) and by an auxiliary cir¬ 
cuit as for Instance from a storage battery 
(B) is heated to a white heat. Such an 
incandescent wire sends out electrons Into 
the highest vacuum, which under the in¬ 
fluence of the electric field within the tube 
impinge again with great velocity on the 
anti-cathode placed about 1% inch distant 
(A) and thence evolve Roentgen rays. 
The high potential which can be de¬ 

livered to the tube without Injury depends 
upon its vacuum. In ion tubes for the 
production of hard rays a very high vac¬ 
uum must be used, but on the other hand 
in electron tubes the potential can be used 
independently of the current intensity 
and according to the hardness of rays 
desired. This circumstance as well as 
their constancy of working indicates the 
adaptability of electron tubes for examin¬ 
ation of solids. 

3. Results 
As examples of examinations of iron 

castings for air bubbles and flaws prac-

The mounting of a piece of metal for securing a 
radiograph; it was set in wax covered with mer¬ 
cury. 

tically carried out some specimens are re¬ 
produced here obtained by Engineer 
Zacher in the years 1918 to 1923. 
Zacher has investigated very closely the 

high importance of proper selection of in¬ 
tensity and hardness of rays as well as 
the time of exposure. For the successful 
radiography of metals, especially when the 
transparency of the object In different 
direction varies, he uses as a source of 
high potential a transformer with broken 
magnetic circuit, whose primary current 
goes through a gas circuit breaker. The 
spark gap of the apparatus is 20 inches. 
For production of Roentgen rays a gas 
filled 100 degrees C. tube was first used. 
Later a high vacuum Coolidge tube, that 

could take a current of 1.6 to 2 milliam¬ 
peres, connected in parallel with a spark 
gap from 11 to 12 inches, was employed. 

In order to get rid of the irregularities 
in the radiograph due to variations in 
transparency of different parts of the ob¬ 
ject, the weaker parts of the material to 
be proved are screened off progressively 
from the rays. This action of the screen 

tensile strength and toleration of bending 
the wire is thereby considerably reduced. 

Fig. 14, Plate 12, shows various charac¬ 
teristic views of a piece of bronze alloy. 
A disc was cut out of a shallow dish ; the 
inner granular structure of the % inch 
proof piece showed various irregularities; 
alloys of uniform structure give uniform 
pictures. 

A radiograph from the mounting shown in preceding illustration after 30 minutes exposure 

was tested with a piece of copper 1% 
inches thick and with holes drilled into it 
varying from % inch to 1% Inches in dia¬ 
meter. As shown in Fig. 9 it was imbed¬ 
ded in a wooden box lined with iron. The 
sample was set in wax with a layer of 
quicksilver over its surface. Beneath the 
box the plate holder with its sensitized 
plate and the fluorescent screen was 
placed upon a lead plate. 
Fig. 10, Plate 11, shows the radio¬ 

graph as it came out with the arrange¬ 
ments just described under a thirty 
minute exposure. While the white por¬ 
tions of the gaps in the pictures show that 
the greatest thickness of metal was not 
penetrated, the smaller thicknesses of 
material as the washed out dark spots on 
the upper left show, were also much over¬ 
exposed. But now if the special manip¬ 
ulation is employed so that during the 
photographing of the Individual holes be¬ 
ginning with the deepest one, they are 
covered one by one, after definite intervals 
with lead, one obtains thereby a radio¬ 
graph of the holes, completely free from 
the effect of secondary rays and over-ex¬ 
posure (Fig. 11, Plate 11). 

The white circle at the right end is due 

Figs. 15 and 16, Plate 12, show how 
pieces inserted in a machined piece of the 
same material, can be detected by the 
Roentgen ray. A copper bar 1.4 inches in 
diameter had four different holes bored 
into it which were filled up very care¬ 
fully with copper, so that the polished 
piece showed absolutely no signs of these 
inserted pieces. The two exposures were 
turned 90 degrees from each other for the 
successive radiographs. The two expos¬ 
ures of the bar show clearly In the dark 
portions the portions of the holes which 
were not filled in by the plugs. We must 
remark in the side view the clear trans¬ 
parency of the interval between the plugs 
and the sides of the hole that were due 
to a small unfilled space. 
Forty minutes exposure was given and 

a fluorescent screen was used. For the 
Coolidge tube there were two milliam¬ 
peres of tube current and a 11 to 12 inch 
gap ; the tube was at a distance of 20 
inches from the focal plate. 
Of great interest moreover is the ex¬ 

amination of weldings of which an exam¬ 
ple Is also given here. Fig. 17, Plate 12, 
shows an externally good sample of weld¬ 
ing, where two pieces of square steel of a 

By successively covcrinu the holes with a disk of lead overexposure and secondary ray effects 
are avoided. The white spot is due to the disc of lead. 

to a one-eighth inch piece of lead through 
which the rays could not pass. 

The distance of the plate from the anti¬ 
cathode of the tube was 20 inches so that 
in consequence of the central projection an 
Image of the drill holes could not be 
avoided. 

Another interesting radiograph is shown 
in Fig. 12. Plate 11, namely a thick walled 
copper tube of 1% inch external and % 
inch internal diameter. Very character¬ 
istic flaws appear which can be seen 
neither from outside nor inside. A similar 
radiograph by Dr. Jena of Dresden is 
shown in Fig. 13, Plate 11, which is 
the radiograph of an aluminum wire 
which by too strong wire drawing has 
suffered changes in inner structure. The 

little over 1% inches on the side are 
united. The proof piece, to avoid surface 
rays, was carefully bedded in wax and 
was covered with quicksilver. The line 
of welding shows as a dark streak which 
has at one end a characteristic bend. The 
exposure time with a 1.5 milliampere cur¬ 
rent and a fluorescent screen lasted for 
ten minutes. The dark line showed that 
in the interior there is a zone within 
which the surfaces are not welded to¬ 
gether. 
As Roentgen technique stands today, 

iron and steel samples up to 2 Inches thick 
can be penetrated by an adequate plant, 
so that flaws of 1/250 inch can be de¬ 
tected. The required time of exposure for 
the maximum current strength of 1% to 2 
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milliamperes tube-current may extend 
from 13 minutes to an hour and a half. A 
long time of exposure makes the investiga¬ 
tion, otherwise so simple, quite expensive. 

In the endeavor to shorten up the period 
of exposure by increasing the intensity 
and hardness of the rays, a limit is soon 
reached. Nevertheless we may hope that 
in the future photographic plates for 
the extremely hard ray which pene¬ 
trates the metallic samples can be 
made especially sensitive thereto and 
thereby will shorten the time exposure 
of radiographs. 
Meanwhile, the examples we have 

described show that with the plates 
and apparatus of the day and care¬ 
ful manipulation, we can get results with 
Roentgen technique of all samples brought 
to us, which for the testing of materials in 
metallurgy gives most valuable service. 
We may return to the third point, the 

strengthening of the action of the rays on 
the photographic plate. The action of the 

using this system the time of exposure 
is brought down to one-sixth and under 
some circumstances to one twenty-fifth of 
the normal time. 
A practical and very much used mea¬ 

sure for the hardness of the rays Is given 
by the so-called half value layer. This is 

that thickness of a material, water or 
aluminum, which only permits the passage 
of one-half the rays falling upon it. Hard 
and soft rays are distinguished physically 
by their wave lengths. Since the discov¬ 
ery by Laue and Friedrich (1912) of the 
interference of Roentgen rays we know 

axis and the half penetration for alumi¬ 
num is given on the vertical axis. 
To penetrate metals we must use rays 

whose hardness Is measured by one-half 
to two millimeters of the half value of 
aluminum, in other words, due to a spark 
gap of 30 to 60 centimeters. 

By increasing the intensity and hard¬ 
ness of the rays the effect on the pho¬ 
tographic plate can take a considerable 
increase, so that we can get pictures 
of the interior and thicker portions of 
metal. But here we have to be careful, 
as the rays with increasing intensity 
and hardness and especially by longer 
exposure, have a bad effect on the pho¬ 
tographic plates, because the finer dis¬ 

tinctions in light effect disappear more 
and more. 
The cause of this impairment of the 

radiograph lies in the action of the so-
called secondary rays, which results in 
the penetration of every object, and in 
especial strength in the penetration of 

Fig. 12. Radiograph of a copper tribe showing 
imperfections absolutely invisible otherwise. 

Fig. 13. An aluminum wire showing the effects of the 
stress of drawing. 

Fig. 14. A strip of copper in which the granular structure is brought out by the 
camera and X-rays. 

fluorescent screen in spite of its simple 
manipulation gives no help in the investi¬ 
gation of metals, because for penetrating 
iron of a thickness of one-quarter inch or 
over, very considerable intensity of rays 
must be used, in order to give upon the 

that Roentgen rays are ether waves, 
whose wave length is about ten thousand 
times shorter than that of visible light. 
The shortest Roentgen ray wave varies 
from l/100th to 3/lOOths of a millionth 
of a millimeter in length and is the hard 

metal. We can picture to ourselves that 
the passage of Roentgen rays through a 
body is a winding and bending of the 
minute waves of Roentgen light between 
the atoms of the body. It is understand¬ 
able then that the short wave of the hard 

Fig. 15. One view oí a copper bar with perfectly fitting plugs. This is the side view, below is thi 

Fig. 16. Top view of the same bar. These plugs fit so well that they were indiscernible except by X-rays. 

fluorescent screen a quite sufficiently 
bright image. The photographic plate 
presents a very great advantage as by 
longer time of exposure it increases the 
effect of the Roentgen rays. One can 
therefore by prolonging the exposure in¬ 
crease the effect on the plate of even the 
weakest illumination, so that on develop¬ 
ment a clear Image results. 
As already stated, too long an exposure 

to the rays brings about a falling of the 
image by the action of secondary rays. 
For this reason we try to abbreviate the 
period of exposure by using an intensify¬ 
ing screen. It consists of a fluorescing 
layer of calcium tungstate which gives a 
blue light under the influence of Roent¬ 
gen rays and which is spread over a piece 
of cardboard or celluloid. The screen is 
placed against the film side of the photo¬ 
graphic plate and the operation of the 
Roentgen rays is strengthened by those 
emitted by the fluorescent screen. By 

ray. The longest waves of l/20th to 
l/30th of a millionth of a millimeter are 
the soft rays. Fig. 4 shows the determi¬ 
nation of the hardness of the rays with 
the spark gap of an induction coll. The 
spark lengths are given on the horizontal 

Fig. 17. A weld supposed to be perfect has its 
defects brought out by radiography, the dark 
line indicates imperfect joining. 

rays has the greater power of finding Its 
way through. 

Therefore, only one part of the primary 
rays falling on the body get through 
among the atoms without any change, 
these going in a straight path ; another 
part are bent back and forth as they go 
through the gaps between the atoms as 
if through a grating and are scattered 
about in all directions. The so-called 
scattered rays are produced also by the 
action on the Roentgen rays of the glass 
of the original tube, also by the imping¬ 
ing of the rays on the photographic plate 
and even in going through the air. 

Moreover, a part of the impinging pri¬ 
mary rays are completely absorbed in the 
atom, and this portion the atom converts 
into rays which for each element have one 
or more characteristic wave lengths. One 
calls this kind of secondary rays, the char¬ 
acteristic ray. The indirect and secondary 
impair greatly the photograph. 
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M
agnetism is one of the most 
useful and important effects 
produced by the electric current. 
Many of the electrical devices 

and apparatus in use depend entirely up-

FIG. I 
Lines of force in a horseshoe and bar magnet 

and the experiment with iron filings show the 
location of polarity. 

on it for their operation. Magnetism and 
electricity are the same in essence, in 
many respects are much alike, while in 
others they are quite different. 
There are two kinds of magnets in com¬ 

mon use, namely, the electromagnet and 
the permanent magnet. A permanent 
magnet has the power to retain its mag¬ 
netism for a very long period of time 
after it has been magnetized, while an 
electromagnet possesses most of its mag¬ 
netism only while an electric current is 
passed through its winding. 
Permanent magnets are made of steel 

and are magnetized by placing them in a 
solenoid through which a heavy current 
is passed. Once a piece of metal is mag¬ 
netized it is difficult to remove all traces 

FIG. 2 
How compass needles in al! parts of the world 

point to the magnetic pole as the traction is ex¬ 
erted between unlighted poles, the north pole of 
the earth is of opposite polarity to the north 
seeking pole of the magnet. 

of its polarity. This persistent magnetic 
force is known as residual magnetism, and 
it is due to such property that a perma¬ 
nent magnet retains its polarity after 
the magnetizing agent has been removed. 
Annealed wrought iron retains very little 
magnetism, and for that reason is used in 
the core of electromagnets, so that the 
polarity will practically disappear when 
the current is opened. 
The magnetism of a magnet is repre¬ 

sented by dotted lines which are drawn 

Mag'netism 
By Harold JacRsosu 

in the position which the magnetic lines 
of force are believed to occupy. The total 
number of lines of force is called the 
magnetic flux. In Fig. 1 at (A) is shown 
the magnetic circuit of a horseshoe mag¬ 
net. The magnetic lines of force leave 
the magnet at the north pole and re¬ 
enter at the south pole, flowing in the 
direction indicated by the arrows. At 
(B) is shown the magnetic circuit of a 
bar magnet. Here the magnetic lines of 
force which emerge from the north pole 
flow around to the south pole through 
the surrounding space. If a compass is 
placed in the positions indicated by the 
arrows, the magnetic needle will arrange 
itself so as to conform with the magnetic 
lines of force and will point in the direc¬ 
tions indicated. 
A horseshoe magnet is simply a bar 

magnet bent so that its magnetic power 
will be increased by the two ends working 
together. At (C) in the same figure is 
shown a bar magnet which has been 
dipped into iron filings. This illustrates 
the fact that the magnetism of a magnet 
resides at the ends or poles of a magnet. 
If two like poles are brought close to¬ 
gether they will repel each other, while 
if unlike poles of two magnets are placed 
near each other they will be strongly 
attracted. It is due to this attraction 
and repulsion of the two different kinds 
of magnetic poles that the operation of 
the electric motor depends. 

The earth itself is a magnet ; that Is, it 
has two magnetic poles between which 
flow magnetic lines of force similar to 
those of a bar magnet. In Fig. 2 the 
northern magnetic pole is shown. The 
southern magnetic pole occupies a similiar 
position on the other side. The dotted 
lines represent the lines of force flowing 
from the north to the south pole. It has 
already been stated that a magnetic 
needle will turn so as to conform with 
fhe magnetic lines of force. It is this 
quality which renders the compass valu¬ 
able in locating of direction. We illus¬ 
trate a number of small compasses to 
show why a compass will always point 
toward the north magnetic pole regardless 
of its location on the surface of the earth. 

When a current of electricity passes 
through a wire there is a magnetic field 
set up around the wire. This field con¬ 
sists of circular magnetic lines of force 
which surround the conductor in planes 
at right angles thereto. Therefore, if the 
wire is placed directly above a compass 
needle the needle will be deflected as 
shown in Fig. 3. With the current flow¬ 
ing through the wire as shown, from left 
to right, the needle will be deflected in the 
direction indicated by the shaded needle. 
The reason for this deflection is that the 
lines of force set up around the wire are 
at right angles to the wire; and the 
tendency of the needle to conform with 
the lines of force will cause it to turn 
until equilibrium has been reached be¬ 
tween the magnetic field surrounding the 
wire and the magnetic meridian of the 
earth. 

If the direction of the current in the 
wire be reversed the needle will be op¬ 
positely. deflected. This is because the 
direction of the whirls around the wire is 
reversed by the change in the current di¬ 
rection. Placing the compass needle un¬ 
der the wire also causes an opposite de¬ 
flection. If the current in the wire is 
increased the needle will show a greater 
deflection. Galvanometers operate upon 
this principle. 

In Fig. 3 is shown the end view of a 
wire in which the current is flowing away 

from the observer, as indicated by the 
cross which represents the tail of an ar¬ 
row. Here the magnetic lines of force 
or magnetic whirls are in a clockwise 
direction. If this wire be bent into a ring 

F1G. 3 
Lines of force surrounding a wire carrying the 

current. In one case a straight wire and the 
other case a coiled one. The effect of the lines on 
the compass. 

as shown at the right the magnetic field 
will be greatly increased in the center of 
the ring, for the lines of force from all 
parts of the ring will unite in the center 
and all pass through in the same direc¬ 
tion as indicated by the arrows. 

This effect can be still further increased 
in the manner shown at the bottom of 
Fig. 3. Here we have several turns of 
wire through which a current is passing. 
The magnetic field is greatly Increased 
and will become stronger as the number 
of turns is increased. This is called a 
solenoid and has wide application in many 
electrical devices. 

Its special feature is that if a soft iron 
core is placed close to one end of the 

FIG.4 
Lines of force indicated by the arrows and dot¬ 

ted lines as they exist in the four poles. 

solenoid it will be quickly attracted into 
the center of the coil. In this way con¬ 
siderably more range of movement is ob¬ 
tained than is possible with an ordinary 
electromagnet ; for the attracting power 
of a magnet, while very strong a short 
distance from the pole, decreases very 
rapidly as the distance Increases. Sole¬ 
noids are used in the application of 
brakes, in arc lamps, etc. 

An iron core placed in the center of a 
solenoid becomes a powerful electromag¬ 
net. The presence of the iron core greatly 
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Nine examples of the practical application of the electromagnet The motor or generator, electric bell, compass, voltmeter or ammeter, telephone, 
electric horn, sounder, lifting magnet, and the magneto generator. 

increases the number of lines of force 
produced by the solenoid, the extent of 
the increase being determined by the 
permeability of the iron core. The per¬ 
meability of good quality soft wrought 
iron is sometimes three thousand times 
that of air. The iron offers less reluct¬ 
ance to the flow of the magnetic flux than 
does air, and consequently more lines of 
force will pass through the solenoid when 
rhe iron is present. 
The mechanical production or genera¬ 

tion of the electric current depends en¬ 
tirely upon magnetism. It is a well-
known fact that current is produced, or 

rather induced, in a wire when it is 
passed through a magnetic field so that 
lines of force are cut by the wire. This 
is known as electromagnetic induction. 
Fig. 4 shows the magnetic circuit of a 
four-pole dynamo. As indicated by the 
dotted lines, the magnetic flux leaves the 
north poles, crosses the short air gap and 
enters the armature core. The flux leaves 
the armature core under the south poles, 
through which it passes, then goes 
through the yoke and back to the north 
poles. It can be seen that if a number 
of inductors are placed on the surface of 
the armature and the armature is rotated 

at a high speed the inductors will cut a 
great many lines of force per second and 
a strong current will be induced in the 
inductors. 
Fig. 5 illustrates a number of common 

electrical devices which depend upon mag¬ 
netism for their operation. They are: 
(1) motor; (2) bell; (3) compass; (4) 
measuring instruments; (5) radio head 
set; (6) auto horn; (7) telegraph sound¬ 
er; (8) lifting magnet; (9) magneto. 
These are only a few of the many devices 
in which magnetism is the vital factor, 
and have been cited only to exhibit the 
importance and usefulness of magnetism. 

Sensitive Micirojplhoiie 
THE base of the instrument is made 

from a cigar box cut down to 5 inches 
by 4 inches by 1 inch and should be put 
together by glue, for nails or brads de¬ 
crease its sensitiveness. 
The top should be planed down until it 

is three-thirty-seconds of an inch thick. 
The bottom of the box is to be left open. 
Small feet, one-quarter of an inch square, 
are glued to the bottom and cushioned 
with felt to counteract jars. 
The carbon rod may be made from an 

ordinary flashlight-cell carbon cut down 
to 2% inches length ; it is one-quarter 
Inch thick. A small hole is drilled 1% 
inches from one end and a brass pin is 
pushed through it tightly. It is cut off 
to project one-half inch on each side, and 
is filed to a point on both ends. 

The standard is made out of sheet brass 

A delicate microphone, interesting because it 
has a counterweight by which its operations can 
be regulated and brought to the highest degree of 
sensitiveness. 

and bent in the shape shown in the illus¬ 
tration. It is mounted on the box by a 

small brass screw securing it firmly. 
The top end of a dry cell carbon is 

sawed off one-half inch from the end, 
the binding post being used to hold It on 
the box. 
It is mounted under the end of the 

carbon rod, which rests on it lightly. 
A slide-bar is made from a piece of 

one-eighth-inch copper wire, bent as shown 
in the illustration. By moving this 
towards one or the other end the balance 
of the carbon is adjusted and regulated. 
A fine wire runs from the standard to 

a binding post, and another wire from the 
dry cell carbon to the other binding post. 
One post connects with the brass standard, 
the other with the carbon block. The 
carbon rod should rest very lightly on this 
block. 

Contributed by S. A. Myers. 
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Construction of Electrolytic Rectifiers 
By Leoo Magron 

RECTIFYING the alternating cur¬ 
rent is a proposition encountered 
by many radio amateurs. There 
are several solutions of this im¬ 

portant problem ; rotary converters of a 
prohibitive price, tungar lamps in general 
use but of deplorable inefficiency ; mechan¬ 
ical rectitiers, of which several models give 
excellent results from every point of view, 
and finally electrolytic rectifiers. 

Fig. 1. Connection of a single cell electrolytic 
rectifier for charging a storage battery. 

Here we must state that the latter are 
only available for recharging small ac¬ 
cumulators, those of small dimension re¬ 
quiring low intensity, as, for example, B 
batteries. But by adopting certain precau¬ 
tions it is possible to charge heavy bat¬ 
teries successfully. Electrolytic rectifiers 
enable us also to supply directly the plate 
circuits of audions of minor transmitting 
stations and of amateur reception sets. 

Action of the Electrolytic Rectifier 
It is based on the following property : 

If two electrodes, one of lead and the 
other of aluminum are immersed in a satu¬ 
rated solution of sodium phosphate, and 
they are connected to a single-phase alter¬ 
nating current line, the current will not 
pass through the liquid except from lead 
to aluminum, thus suppressing one-half 
cycle of each alternation. This phenome¬ 
non is explained by the almost instantane¬ 
ous formation and decomposition, at every 
alternation, of a pellicle of alumina on the 
surface of the aluminum. As this oxide is 
an insulator, it cuts off the current during 
the half period of its existence. Practice 
has always shown that the action of the 

Fig. 2. Construction of an electrolytic rectify¬ 
ing cell, using plate electrodes of practically iden¬ 
tical size. 

rectifier is unsatisfactory outside of the 
range embraced between 20 and 150 volts. 
Below this potential it passes a very small 
current and above the higher potential the 
rectification is no longer complete. 

This is why, if we want to utilize elec¬ 
trolytic rectifiers for rectifying a current 
whose actuating voltage has previously 
been stepped up, as for supplying the plate 
currents of the audions of a transmitting 
station directly, we will be obliged to con¬ 

nect a sufficient number in series so that 
each one will carry not over 150 volts 
maximum. 

The Electrodes 
The positive electrode is made of alu¬ 

minum which should be of a high degree 
of purity if we want it to last long. If 
uncertain of its quality, the aluminum 
with which an electrode is to be made 
can be immersed for four hours in a 1 per 
cent solution of caustic soda (sodium hy¬ 
droxide). As fast as they form, any slight 
incrustations must be removed. If these 
incrustations are too many and too thick, 
the aluminum plate must be rejected. 

Electrodes cast in the form of pencils 
or plates with a terminal binding post are 
sold in commerce and generally give satis¬ 
faction. 
The negative electrode may be of lead, 

tin, sheet iron, or of gray cast iron. If 
lead is used it should also be perfectly 
pure. That which is employed for the 
plates of accumulators should be specially 
rejected as It Is alloyed with other metal. 
The quality of sheet iron or cast iron, if 
such are used, seems to be immaterial. 
Pure tin is excellent. 

The Electrolyte 
The electrolyte normally used is basic 

sodium phosphate in a 15 per cent solu-

Fig. 3. Connection for four electrolytic cells. 
The alternating current lines enter at right angles 
to the charging lines. The idea is to utilize both 
positive and negative phases. 

tion. As this salt dissolves with difficulty 
in the cold, the solution can be better 
effected at a higher temperature in rain 
water or distilled water. Commercial so¬ 
dium phosphate is rarely neutral to test 
paper. If a drop of the solution proposed 
to be used leaves a spot of discoloration 
on blue litmus paper, a solution of pure 
sodium carbonate should be added drop 
by drop, until the same test produces no 
change. 

Instead of sodium phosphate a saturated 
solution of ammonium phosphate may be 
used which must be neutralized in the 
same way, if there is need of it, with am¬ 
monium carbonate or sodium carbonate, 
the latter in a 5 per cent solution. Am¬ 
monium phosphate dissolves very readily 
in the cold. 
The use of sodium bicarbonate as the 

electrolyte is especially to be recommended 
if a sheet iron or cast iron negative elec¬ 
trolyte is used. 

Permissible Temperature 
Temperature has a great influence on 

the operation of these rectifiers. The nearer 
the temperature is to 50 degrees F. the 
better, yet if it does not exceed 112 de¬ 
grees, it will be in good condition for giv¬ 
ing results. 
To reach this result we must 
(A) Only require a relatively small 

yield from the rectifier ; 
(B) Use a large volume of liquid for a 

sustained output; 
(C) Cool the rectifiers if there is not 

enough solution by immersing them in cold 
water, or in a running current ; 

(D) Use liquid rectifiers of such con¬ 

struction that rapid circulation of the 
liquid is brought about by the heat gen¬ 
erated so that the liquid is cooled against 
the sides of the containers. 

Efficiency of Rectifiers 
We should not deceive ourselves on this 

point, for the efficiency of the system is 

Fig. 4. Plan view of another construction of 
rectifying cell; (E) is the containing jar; (13), an 
iron or lead cylinder; (C), a zinc rod; (D), a 
wooden triangle on which the cylinder rests. 

low on account of the energy loss in the 
shape of heat. Its simplicity, its certainty 
of operation, and its slight cost of instal¬ 
lation, nevertheless insure it a certain 
success with amateurs who have time to 
expend for giving it all the attention ex¬ 
acted. For slight yield, where efficiency 
hardly counts, it is very practical. 

It is necessary, if one wants to have re¬ 
sults more or less satisfactory, to take out 
of the rectifiers only one ampere of cur¬ 
rent per ten square inches of aluminum 
electrode. The other electrodes should 
have a surface at least as large. 

Different Mountings of Rectifiers 
Electrolytic rectifiers can be mounted in 

different ways ; we describe the use of one, 
three and four elements. A single cell, 
Fig. 1, can only utilize one-half of the cur¬ 
rent, as it cuts out one-half alternation per 
cycle. The other connections, on the con¬ 
trary, use both portions of the cycle, and 
the best is the two-element pair of cells, 
Fig. 7, if the special transformer needed 
can be obtained. Figs. 1, 3, 7 and 8 show 

Fig. 5. Elevation of the cell shown above in 
plan, giving full dimensions. (A) is the wooden 
top held on by a rabbet formed by the two differ¬ 
ent sized wooden circles. The other letters refer 
to the same parts as in the plan. 

how these different connections are car¬ 
ried out, and It is immaterial which of the 
three types of rectifier cells above de¬ 
scribed are used in them. 
We always omit, however, the three-

element connection In which the three 
electrode rectifier is advantageously put 
together as shown in Figs. 6 and 8. It is 
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(G) One piece of fiber % Inch or more 
in thickness and large enough to give three 
discs of 3 inches diameter and three pieces 
of 1% Inches or a little less diameter. 

Instead of lead plates iron plates of the 

shown in Fig. 8. 
on page 730) 

connection, such as 
(Concluded 

of a plate electrolytic 
by our author. 

Fie. 7. The wooden triangle (D) of the preced¬ 
ing illustrations which carries the cylinder in this 
cell. 

For a three-cell rectifier we require: 
(A) Two sheets of lead 6^ Inches by 2 

inches by .06 inch. 
(B) One sheet of lead 7 inches by 3-32 

inch. 
(C) Four sheets of aluminum, extra 

pure, 6% inches by 2 inches by .06 inch. 
(D) Seven machine screws with washer 

and jam-nut. 
(E) Copper wire, rubber Insulated, of 

adequate thickness. 
(F) Three one-pint battery jars. 

Fig. 9. A two cell connection employing a 
choke coil and transformer for controlling th. 
amperage. 

Fig. 10. Full dimensions and construction 
mg the three cell connection warmly advocated 

practical model next to that with two 
cells, and it avoids the use of a trans¬ 
former. We therefore will study it in 
some detail and describe this type. 

Fig. 6. The lead cylinder of the coil just de¬ 
scribed; (B) indicates it in both the preceding 
illustrations. 

it insulating and exempt from corrosion 
by the chemicals. Electrodes (B) and 
(C) are suspended therefrom, each made 
of a sheet of pure metal 1% inches wide 
and 6 inches long, bent at a right angle 
at one end and drilled to receive the screw 
of a binding post or terminal which, pass¬ 
ing through the wooden cover, is used for 

best to employ the same kinds of elements 
in any one of these mountings. 

First Type of Rectifier 
A small battery jar, Fig. 2, 7 inches high 

and 5 inches in diameter is perfectly suit¬ 
able. For it we make a wooden cover (A) 
which is boi'.ed in paraffin wax, to make 

plates of lead and the four plates of 
aluminum to the shapes as shown in Fig. 
6. Next drill holes with which to start 
the compass saw, and cut out the discs of 
such size that three of them exactly fit 
the neck of the jars. The three others 
will be large enough for covers. If a 
piece of fiber cannot be obtained it can 
be replaced by wood veneer boiled in hot 
paraffin until no more bubbles appear. 
These discs are fastened together in twos, 
preferably by little screws, and holes must 
be sawed through them to receive the 
tongues of the plates of metal with a 
driving fit and with a distance intervening 
of about one-quarter inch. Two of the 
covers will have two rectangular openings 
and the other three such openings, and 
the last will receive the largest plate of 
lead In its center and a plate of aluminum 
on each side of the central plate. 
As shown in Fig. 8, each of the tongues 

will be bent over to prevent the plates 
from dropping downward, and terminals 
will be attached to them, the surface of 
the metal being cleaned with emery or 
with a scraper. All that remains is to 
immerse the necks of the vessels for about 
half an inch in paraffin wax, which paraf¬ 
fin must be barely melted. This is done 
to prevent creeping of the solution. Then 
they are to be filled with the electrolyte 
to within 1% Inches of the cover, when 
the plates are immersed, for this immer¬ 
sion will raise the level a little. One must 
be certain that the plates do not touch at 
any point, and all is now ready for the 

connecting to the circuit. The two 
minais should be separated about 
inches from each other. 

Second Type of Rectifier 
For a current of two amperes the 

lowing type of rectifier, Figs. 4 and 5, 
given excellent results. The negative elec¬ 
trode is composed of a cylinder of sheet 
iron (B) 4 inches in diameter and 4 inches 
high, carried by a wooden triangle (B) 
about % inch thick, resting in the bottom 
of a glass jar (E) 7 inches in diameter 
and 8 inches high. The positive electrode 
(C), composed of an aluminum rod 
inches in diameter, passes through the 
cover and descends within 1% inches of 
the bottom of the jar. The liquid should 
stand at about an inch over the top of 
the iron cylinder, which is connected to its 
binding post on the cover by a wire sol¬ 
dered to the base of the binding post. This 
insures the circulation of the liquid and 
keeps it cool. 

Third Type of Rectifier 
We now come particularly to the con¬ 

struction of a rectifier with three cells, 
Figs. 6 and 8, presenting all the advan¬ 
tages of the four-cell connection, of which Fig. 8. The cover, the zinc and the jar of the 

cell just described, with " 

softest metal can be used. 
With some kind of pincers cut 

Rectifier 
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Pihiotoplhooe Transmitter Vacuum Tube Oscilloscope 
By H. P. Clay 

A SELENIUM cell is very sensitive to 
rays of light, decreasing in electrical 

resistance in proportion to the intensity 
of the light. This peculiar property is 
utilized in the photophone, which is a de¬ 
vice for transmitting sound over a beam 
of light. 
This is an interesting experiment to 

perform, but usually beyond the resources 
of the average experimenter, because of 

a concave mirror which consequently 
changes the intensity of the reflected light 
beam where it strikes the selenium cell. 

THE Illustration shows a burned out 
nitrogen lamp adapted for use as an 
oscilloscope or Geissler tube. Used in 

connection with a rotating mirror, it en¬ 
ables one to see the alternations of an 

A photophone constructed with an old telephone receiver as its main part, and with a selenium 
cell as the characteristic and effective feature. 

By Chaules D. Savage 
process a small metal cap tilled with 
melted sealing wax is used. The wax is 
applied to the broken tip of the lamp, 
while still soft and sticky though not 

the great difficulty of properly controlling 
the beam of light. The selenium can be 
obtained at any chemical supply house. 

An old telephone receiver altered slightly 
will serve nicely for regulating the beam 
of light, enabling transmission for a con¬ 
siderable distance. The illustration shows 
clearly how this can be done. 
The receiver cap is cut with a fine¬ 

toothed coping saw so that it has the form 
of a ring. Enough projection should be 
left in order that the diaphragm will be 
still held firmly. 
The diaphragm of the receiver must 

reflect light exactly like a mirror. A 
diaphragm is made from a piece of highly 
polished tin, thin enough to be responsive 
to the pull of the magnets. The bottom 
piece of a cocoa can will serve the purpose 
and it can be polished with a small bit 
of mercury rubbed over it. 
The receiver should now be fastened 

to a stand or tripod in such a way that 
it can be adjusted to face different direc¬ 
tions. Connect batteries and a microphone 
transmitter in series witli the telephone 
receiver, which completes the sending sta¬ 
tion with the exception of the light. 

The receiving station consists of a par¬ 
abolic mirror which concentrates the re¬ 
ceived light on a selenium cell held at the 
focus point of the mirror. An oil lamp 
reflector makes a good parabolic mirror. 
The selenium cell is connected in series 
with batteries and a 75-ohm receiver. 
To operate the photophone it is neces¬ 

sary to have a beam of light shine on the 
receiver diaphragm and be reflected from 
there to the parabolic mirror. In the day¬ 
time the selenium cell must be shaded as 
much as possible and sunlight is reflected 
from the receiver to the mirror. It is 
best to place the receiving station in a 
box painted black inside, with a hole cut 
the size of the light beam. At night re¬ 
flect the light from a strong flashlight 
or arc in the manner described above. 
Now speak into the transmitter of the 

sending station and if the receiving sta 
tion is not too far away, the words will 
be as distinct as from an ordinary tele¬ 
phone. The vibration of the receiver dia¬ 
phragm in unison with the voice causes 
It to alternately become a convex and 

Crystodyne Replaces Tubes 
One of the most important de¬ 

velopments in radio, the Crysto¬ 
dyne principle, was described in the 
September issue of Radio News. 
In the October issue, Mr. I. Podli-
asky explains how the oscillating 
crystal may be used as a highly 
sensitive detector and amplifier and 
gives some practical circuits which 
every experimenter should try. 

List of Interesting Articles 
Appearing in the October 
Issue of “Radio News” 

Music from Your Lamp Socket 
By R. D. Duncan, Jr. 

The Biography of Lee De Forest 
By W. B. Arvin 

Crystodyne Receivers and 
Amplifiers 
By I. Podliasky 

Duet with Singers 3,000 Miles 
Apart to Be Broadcast 

Pilot Interviewed by Radio While 
Flying 

By A. M. Jacobs 
Notes on the Super-Heterodyne 

By Prof. Grover Ira Mitchell 
Reflex Radio Receivers in Theory 

and Practice—Part II 
By John Scott-Taggart 

Non-Radiating Regenerative Re¬ 
ceivers 

By Clyde J. Fitch 

electric current, while used alone it serves 
as a fluorescent Geissler tube. 

The tip of a gas-filled lamp is broken 
off and a stiff wire inserted through the 
opening. By means of this wire the frag¬ 
ments of the filament are broken off and 
the heavy copper connecting wires bent so 
that they are parallel. These form the 
electrodes of our vacuum tube. 
The bulb is now exhausted by boiling a 

small quantity of fluorescin solution in it 
and sealing the bulb immediately after 
removal from the flame. For the sealing 

fluid, and is hardened by dipping the cap 
into cold water. If this operation is car¬ 
ried out quickly and carefully, the air in 
the bulb will be replaced by water vapor 
at low pressure. 

The bulb requires a potential of 1,000 
volts, obtained preferably from a radio 
power transformer. When the bulb is in 
operation, it displays the following ap-
pearance: Both electrodes are covered 
with a sharply defined shell or film of 
lavender light, while the space between 
them is filled with a bright crimson dis¬ 
charge. The fluorescin glows with bril¬ 
liant yellow fluorescence, making the com¬ 
bined effect quite striking, especially in 
the dark. 

This vacuum tube will be found useful 
in X-ray tube circuits, where it is desir¬ 
able to detect the presence of inverse cur¬ 
rent. If the current is not purely direct, 
both electrodes will exhibit the blue cath 
ode glow. This bulb adds very little re¬ 
sistance to the circuit and is much cheaper 
than the commercial vacuum tubes sold 
for this purpose. 
In order to make the alternations of 

the exciting current visible, the discharge 
is examined through a magnifying glass 
held in front of the bulb; the glass is 
moved rapidly back and forth in a plane 
parallel to that of the electrodes. A succes¬ 
sion of images will be seen having an ap¬ 
pearance similar to that shown in the 
diagram. Each electrode displays in al¬ 
ternation the blue cathode glow, while the 
other electrode is quite dark. 

A peculiar feature of this bulb is its 
remarkable sensitivity to temperature 
changes. The vapor pressure of water 
varies from .25 mm. of mercury at 40 de¬ 
grees Fahrenheit to 1.4 mm. at 60 degrees 
Fahrenheit, while nt 212 degrees Fahren 
heit the pressure is of course 760 mm. 
This means that the resistance of the bulb 
increases with the temperature. An elec¬ 
trical thermometer could doubtless be con¬ 
structed with this principle as its basis, 
by measuring the variations in the pri¬ 
mary current of the transformer. A low 
reading ammeter should be used for this 
measurement in order to obtain the great¬ 
est deflection for a given current fluctua¬ 
tion. 
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Electric Metronome 
By Gordon E. Reed 

THIS is a dependable and 
easily constructed electric 

metronome for the music student. 
The construction is clearly 

shown. The governor arms can 
be made of erector parts as 
shown in the June, 1924, issue of 
Practical Electrics, or of iron 
or brass parts readily found. 

When the motor is started the 
current goes through the mercury 
in the mercury cup (1) from the 
batteries and out into the motor. 
When the motor picks up speed 
the governor arms fly outward, 
raising the loose bushing, and the 
spring carries the lever end up 
with it. This raises the contact 
wire out of the mercury so that 
it only is immersed in the salt 
water. The solution should be 

time it is run, if the current is 
constant. Small motors will not 
keep a steady speed if run under 
ordinary conditions for any 
length of time. The crank makes 
a contact in the second mercury 
cup once for every revolution of 
the governor. If this is too often 
a separate shaft and gears will 
serve to decrease the number of 
beats per minute. 

A wire is run from the battery 
to the contact arm and from the 
mercury to a telegraph sounder 
and back to the batteries. The 
salt water solutions will need to 
be renewed once in a while or 
may only require water and the 
loose bushing and all bearings of 
the governor should be kept well 
oiled to insure steadiness. 

A very ingenious metronome driven by an electric motor with 
mercury and salt water contact, one for regulating the speed, the other 
for operating the sounder which produces the clicks. 

so strong that the motor keeps 
on gaining speed until the wire 
is about half way out of the salt 
water. 

Any rise in the governor speed increases 
the resistance by further decreasing the 

surface of the wire in contact with the 
solution. The motor will come to a steady 
speed and remain there during the whole 

If a telegraph sounder with a 
switch is used the telegraph In¬ 
strument can be placed in one 

room and the apparatus in another and 
be operated by the switch very con¬ 
veniently. 

Odd Advertising' Device 
By Edgar B. Cones 

THE attention of the public must 
first be attracted to a commodity 
before it can be sold ; this is done 

through the medium of advertising. The 
best advertisement is one that is in mo¬ 
tion. It is a well-known psychological 
fact that a moving object will not only 

FIG 1 
A diagram illustrating the lighting of an in¬ 

candescent lamp without contact with the wire 
leads. The principle is applied as will be seen 
in the other illustration. 

attract attention, but the stimulus re¬ 
ceived through the eye will cause the 
spectator’s mind to be occupied for some 
few seconds. 

Applying this principle, it is only neces¬ 
sary to transfer the person’s attention 
from the article in motion to the article 
being advertised. This can be done in 
various ways, one of which is to cause 
the moving object to carry the “ad” itself. 
The public likes to be fooled and mystifi¬ 
cation is the spice of life. If you can 
capture a person’s mind to the extent that 
he will think along certain lines for sev¬ 
eral minutes the advertisement is effec¬ 
tive, because you have Impressed the 
conscious mind instead of the subconscious 
one. 

In these days of hurry and scurry the 
average advertisement is unconsciously 
seen and realized. This fact, according to 
experts, makes the average sign one-tenth 
as effective to an engrossed person as to 
one whose mind is idle. Granting that 
the person of consequence has his mind on 
something else, the best advertisement is 
one which will divert his thoughts and 
hold them for some few minutes on the 
article advertised. 

Imagine yourself walking down the 
street. You see a crowd of people in 
front of a window. You wonder what all 
the excitement is about. You look in and 
see two flashlight bulbs, brilliantly lighted, 
chasing each other around on a plate of 
glass. 
Now wouldn’t you be interested? Of 

course. 
You admit that I’ve convinced you of 

such a machine’s advertising properties ; 
so why not build such a device? You 
say that you have no store and could not 
derive any benefit from it, but I have 
convinced you and you can convince 
others. Show me the merchant who will 
not pay a good price for such an article 
as this. There is nothing to prevent you 
from making this device and selling it at 
a handsome profit. If I can you can. 
I’ve known boys who sent themselves 
through college by hatching up just such 
schemes as this. They sell, and there is 
no reason why you should not capitalize 
on your hobby. 

I will first explain the principles of 
operation, after which the constructional 
details will be taken up. Every one 
knows of magnetic induction and how 

FIG.2 
Section of the apparatus which causes two lamps 

to circulate and move around on a class plate in 
a quite mysterious manner. 

alternating current can be transferred 
as illustrated by Fig. 1. The primary or 
first coil is energized electrically. This 
causes magnetic line of force to go out 
from the coil in such a manner that the 
conductors of the second coil are cut. 
This induces current in the second coil 
and lights the lamp. 

If a soft iron core were inserted in the 
secondary coil and it were placed on a 
plate of glass, and the primary coil, into 
which an iron core has also been inserted, 
were held directly beneath the secondary 
coil, it would light up the bulb, the 
brilliancy of which would depend upon 

The circuit showing the relation of slip rings, 
connections, inductance coils and their cores. 

the ratio of the windings. But that is not 
the only purpose of the primary coil. It 
also acts as an electro-magnet and If 
moved about under the glass, will cause 
the coil on top to follow its every move. 
Wind the two primary coils by wrap¬ 

ping 264 turns of No. 23 magnet wire 
around a soft iron core 114 X 1% Inches. 
These two coils are to be connected in 
series and operated direct from the 110-
volt A. C. lighting circuit. The secondary 
colls should be wound on a core % X % 
inch. The number of turns is left to the 
constructor and depends upon what size 
flashlight bulb he desires to use. Let it 
be said, however, that the secondary coil 
will be very small. By experimenting the 
builder can easily determine the number 
of turns that will best fit his particular 
need. Two flashlight sockets should be 
procured, and the two secondary coils 
affixed to their respective bases. 
Black sealing wax is to be moulded 

about the coil and socket. A stiff piece 
of paper wrapped about the base of the 
socket will serve very well as a mould 
into which the ceiling wax can be poured. 
After the wax cools sufficiently, It should 
be ground smooth on its bottom so as to 

(Continued on pape ISO) 
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Making IBsïtteiries 
By Hanas HcmwicæMa 

HOME-MADE galvanic batteries 
can be used for many purposes 
about a house for bells and tele¬ 
phone, and are useful where 

intermittent current is required. As an 
experiment, incandescent lamps may even 
be supplied for a short time, or motors 
can be driven. The batteries we describe 
here can be easily made and give a good 
current. We need some strips of zinc 
plate, some old beer glasses or tumblers, 

A two coll battery contained in a wooden re¬ 
ceptacle with carbon and zine electrodes. 

and some carbons made of retort carbon, 
or we may use the electrodes sold for the 
purpose, which are preferable. Wooden 
containers may be used and will be 
described. 

We will start with carbon plates, 4 
Inches long, 1% inches wide, and zinc 
plates of corresponding size and about 
3/32 inch thick. The plates must not 
touch the bottom of the vessel, but must 
hang therein. This is arranged by a little 
strip of wood which will go across the 
top and rest on the edge of the container 
or battery jar, and to this the electrodes, 
zine and carbon, are permanently attached 
by screws or other fastening, so that they 
will not move about if the battery is dis¬ 
turbed. Holes can be easily drilled in the 
carbon if care is taken not to split it. To 
this fastening a connecting wire is at¬ 
tached, and another to the zinc. 
If we pour into the vessel, which may 

be of glass, porcelain, glazed earthenware, 
stoneware, or wood, as we shall see, a little 
sulphuric acid, or what is better, a 
chromic acid solution made for the pur¬ 
pose, on touching the ends of the wires to 
the tongue we will feel a sour, burning 
sensation. If one of the wires is attached 
to a tile and the other is drawn along 
the corrugated surface, bright sparks will 

Plan view of the double container, used in the 
two cell battery. 

appear. Our battery cel! is now complete. 
This is only one cell ; we must now make 
a battery. 

Fig. 1 shows a battery of two cells. 
The receptacle is made of wood approach¬ 
ing a half inch in thickness; it is 4% 
inches long, 2% inches wide, and 4 inches 
high. Referring to Figs. 2 and 3, (SS) 
are the side pieces, (B) is the bottom, the 
latter is 4%x^% inches in area; the side 
pieces (SS) are 4% inches high and 2 

inches wide. The long sides (LL) are 4% 
inches wide and of tHe same height. These 
pieces are all screwed not nailed together. 
Brass screws are advisable. A central 
cross partition 3/16 inch thick is held in 
grooves as shown. The whole receptacle 
is now heated in an oven and filled with 
hot melted paraffin wax and is painted 
over on the outside with the same. A 
wooden receptacle thus constructed is per¬ 
fectly available for all battery cells. The 
melted wax is poured out while hot and 
lluid. 
A cover, shown in Fig. 1, of the same 

size as the bottom is provided, made of 
two boards screwed together so that one 
fits inside and the other fits on the edge 
of the cell, making it what is properly 
called a rabat. Fig. 3 gives a view of the 
cover looking down on it. 
Referring to these figures, (KK) are 

the carbon plates 4% inches long and 1% 
inches wide and in the neighborhood of >4 

Top view of the double container showing the 
plates protuding through the top and held in place 
by little cross wires passing through their tops. 

An arrangement for suspending the plates out 
of the acids. The central partition is extended 
upward and hooks are attached to the wooden 
separators of the plates, as shown in the next 
illustration. 

inch in thickness. (ZZ) are the zinc 
plates of the same length and width as 
the carbon plates and 3/32 inch thick, 
although a thinner plate may also be used. 

Each division of the container has one 
carbon and one zinc plate hung in it. The 
part of the carbon, % inch of its upper 
end, which is not to be immersed in the 
solution, is saturated with hot melted 
paraffin. Two holes are drilled through 
its top to receive short pieces of wire by 
which the plates are suspended. They 
project about */> inch, and by wire prefer¬ 
ably Insulated, the zinc and carbons are 
connected in series. 
To prevent the zinc plate from being 

slowly dissolved when the battery is not 
in use, the battery may be emptied, or 
what is simpler, the cover with the two 
plates attached may tie taken out. By 
attaching projecting pieces to each side 
of the battery the cover can be held up 

The partition carried upward so that the plates 
can be suspended out of the electrolytic solution. 

so as to keep the plates out of the solu¬ 
tion. It is more convenient, however, to 
use the disposition shown in Fig. 4, in 
which the partition is carried up to per 
haps 4 inches above the receptacle; the 
cover in this case is made in two pieces. 
The plates are hung up as shown, on the 
right of the illustration, when the bat¬ 
teries are not in use. Fig. 5 gives the 
general proportions. For this arrange¬ 
ment the plates may be screwed to the 
alternate sides of wooden pieces, 3 inches 
long, 1 Inch wide and about % inch thick, 
as shown in Fig. 4. Wire hooks or screw¬ 
eyes are screwed into the middle of the 
board so it can be hung up on the cross¬ 
piece. Fig. 6 shows the battery looking 
down upon it. 
As a solution we may use either sul¬ 

phuric acid or salt ; great precaution is 
to be taken with sulphuric acid, and in 
diluting it, the acid must be poured slowly 
into the water, never the water into the 
acid. Do not use it until it is cool. 

Fig. 7 shows a very simple and practical 
dip battery, which enables us to immerse 

Looking down upon the battery with the ex¬ 
tended central partition for holding the plates. 

the plates to a greater or less depth in 
the solution. The picture practically ex¬ 
plains itself. The glass cells, supposed 
to be used here, rest on a base around 
which there Is a ledge to prevent their 
slipping off. A heavy bar firmly secured 
to the base goes through the crosspiece to 
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the strips, and soldered. We shall call 
this the vibrator spring. Next insert a 
nail upright between the strips and solder 
to act as a fulcrum for the lever to swing 
on when the nail is held in place by the 
arch or standard. The strips are held 
together at the other end by the telegraph 
key knob and a small piece of hard rubber 
which acts as a handle. 

Now going back to the vibrator spring. 
Solder or rivet a 3" length of rather heavy 
iron wire to the other end of the vibrator 
spring, leaving a %" length of spring be¬ 
tween the 3" piece of wire and the lever. 
We now shall call the length of iron wire 
the vibrator. 
Procure a small binding post and en¬ 

large the hole enough to accommodate the 
vibrator rod. To the bottom of this post 
solder a 1%" length of watch spring and 
after taking the temper from its middle 
bend it as shown. Call this the dot con¬ 
tact spring. The binding post holds it se¬ 
curely upon the vibrator rod besides pro¬ 
viding for its adjusting. 
The weights, which must be placed on 

the vibrator, may be made from large 
binding posts and the required number 
ascertained by experimenting. 
The diagram in the circle shows the 

vibrator stop which is made from a large 
binding post and a piece of stiff wire. 
The adjustable construction of this part 
will be noted. 

Another stop will be noticed at the end 
of the lever. This is made from an ordi¬ 
nary stove bolt fastened securely through 
the base. Call it the lever stop. 

Both the dot anil dash contact posts 
are alike, being made from binding posts 
and nails or stiff wire. The posts permit 
adjusting of the contact points and the 
latter should be filed clean to insure good 

contact. It should be remembered that 
these two posts must be insulated from 
the base since the base acts as the other 
side of the circuit. 

The neutralizing spring is nothing more 
than a stiff piece of clock spring inserted 

$50 IN PRIZES 
A special prize contest for Jun¬ 

ior Electricians and Electrical Ex¬ 
perimenters will be held each 
month. There will be three monthly 
prizes as follows: 

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

Total $50.00 in gold 
This department desires particu¬ 

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

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

This prize contest is open to 
everyone. All prizes will he paid 
upon publication. If two contes¬ 
tants submit the same idea, both 
will receive the same prize. 
Address Editor, Electrical Wrin¬ 

kle Contest, in care of this publi¬ 
cation. Contest closes on the 15th 
of each month of issue. 

and clamped between the strips of which 
the lever consists. The use of this spring 
is to hold the lever and vibrator away 
from the dot contact so that dashes may 
be made. The use of the vibrator stop 
will be seen here. This spring must not 
be so strong that it produces the dash con¬ 
tact without aid of the hand. It must 
hold the lever and vibrator so that neither 
dot nor dash is made, or in other words, 
in a “neutral” position, hence its name. 
The switch is merely a bent piece of 

brass with an insulating handle. There 
must also be a bent piece of brass on the 
dash contact post as shown. 
The dot and dash contact posts are 

wired to an insulating binding post which 
connects to one wire of the plug cord. The 
other post should not be insulated. 

The plug consists of two narrow strips 
of brass separated by an insulating strip 
and each soldered to a flexible wire ex¬ 
tending to the posts of the “bug.” The 
following is a description of the operation 
and action of the instrument. 

When the handle is pushed to the right 
the other end of the lever strikes the 
lever-stop, causing the vibrator to vibrate 
and make a series of contacts at the dot 
contact post ; these interruptions cause a 
series of dots on the telegraph line. Now 
when the handle is pushed to the left, the 
circuit is merely closed and a dash is 
made. 

To illustrate more fully, say we were to 
make the character for a period which is 
. . _ — ... We would first push the 
lever to the right until the vibrator fin¬ 
ished two vibrations or dots, then to the 
left twice for the two dashes, then back to 
the right for the remaining two dots after 
which the hand is removed and the lever 
comes to a neutral position. 

Honorable Memthioia Automatic Electric Eantero 
Easily Made Switchboard 

By Robert Rollins 

FIGURE I shows the entire hoard. It is 
simply an old phonograph record of 

any size with the switch arm pivoted in 
the hole in its center, and the taps in a 
circle about It. 

Fig. 2 shows in more detail the con¬ 
struction of the arm, which is but a strip 
from a tin can with a half-spool for a 
handle. The pivot is but a small bolt. 

3 

KNOB WASHERS 
X STRIP OF TIN 

FIG-2 METAL 
FASTENER NAIL /CARTRIDGE 

'■7 u 3 
FIG. 3 

Very interesting example of a switchboard, 
whose base is an old phonograph record, and 
whose contact studs are paper fasteners, so that 
a very neat appliance is obtained from every-day 
articles. 

Fig. 3 gives ideas for cheap and satis¬ 
factory taps. The heads are smooth and 
rounded and make a good contact with 
the arm. The connections are soldered to 
the ends in back ; or the wire may be 
clipped between the prongs of the paper 
fasteners if these are used, and no solder¬ 
ing will be necessary. 

The holes for the taps should be smaller 
than their shanks, and the taps are heated 
and pressed through while hot. They 
will fit solidly. This board is cheaply 
made, and will be welcome in any boy’s 
workshop. 

THE unusual feature of the electric 
lantern illustrated is that it lights au¬ 

tomatically when lifted and goes out when 
set down unless thumbscrew is adjusted 
to secure steady light in any position. 

One side of the handle is soldered to a 
metal clamp, fastened about one inch be¬ 
low the top of the battery. The other 
end is soldered to a strip of brass one-half 
inch wide and 2% inches long. A 1.5-volt 
lamp is soldered into a hole drilled at the 
other end of the brass strip, so that the 
central contact on the lamp projects one¬ 
eighth inch below the strip. A piece of 
spring brass, one-half inch wide is bent 
as shown and screwed under the negative 
or zinc binding post ; then fastened to the 
brass piece which carries the lamp by a 
small bolt and nut. Another nut is 
soldered to the top of the spring to take 
the thumbscrew as shown. 

When the lantern is lifted, the strain 
on the handle pulls against the brass 
spring and forces the center of the lamp 
base into contact with the carbon, or posi¬ 
tive binding post, thus lighting the lamp. 
As long as the lantern is carried or hung 
up by the handle it will remain lighted, 
but when put down, the spring forces the 
lamp out of contact with the positive bind¬ 
ing post of the battery and the light goes 
out. One advantage of the automatic 
feature is that the lantern is not left 
burning when out of use, unless the 
thumbscrew has been tightened. 

We have illustrated elsewhere a version 
of the well-known tip battery, which if it 
had a lamp would act in a similar way to 
this. In other words, when laid down on 

its side, the lamp will light, and when 
placed vertically the lamp will go out. 
It is of interest to compare the two and 
see how the same results can be obtained 
in two widely different ways. 
The lamp shown below presents several 

advantages, not the least of which is that 
it is based upon the use of a full-size dry 

A lamp which lights when lifted and which goes 
out when shut down. In this way there is no 
danger of its being left lighted, so as to exhaust 
the dry battery on which it is carried. 

battery, and therefore will be of much 
greater duration than the ordinary flash¬ 
light with Its almost minute cell. 

Contributed by Howard S. Babcock. 
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Dark Closet Light 

A SMALL panel type of switch having 
two push buttons, one for “on” and 

the other for “off,” makes an ideal con¬ 
tact maker for a lamp in a dark closet. 
To make the switch suitable for open 

circuit work, it is necessary to remove one 
of the push buttons and slip the little 
spring and catch inside of the switch 
housing so that one of the push buttons 
always remains out ; on pushing it in, 
the circuit opens. You can readily see 
how the instrument operates. When the 

Adaptation of a two-button panel switch to 
turn on a light in a closet when a door is opened. 
On closing the door, the light is extinguished. 

housing is removed from this type of 
dashboard push button switch no trouble 
will be experienced in releasing and 
cutting off the catch which holds the one 
depressed into position. 
The switch should be mounted in the 

jamb of the door, so that when the door 
is closed the push button is shoved in, thus 
breaking the contact and extinguishing 
the lamp. When the door is opened, the 
button is forced out by the spring and 
makes contact, thus lighting the lamp in 
the closet. 

Contributed by Raymond I?. Wailes. 

Two Small Fans Do Big Work 

WHEN the air is hot and humid, not 
a breeze stirs, the room is large, 
and you are too lazy to do any¬ 

thing but suffer and bear it—when you 
only have two little fans, and the “whole 
darn family” wants to enjoy their refresh¬ 
ment—then, then is the time to gather 
your wits and your inventive genius to¬ 
gether and get busy on a solution. 

Two small fans are mounted on a pillar on the 
ends of a cross-arm so as to rotate as they operate 
and throw the air in all directions. 

Little fans, bought at a low price, do 
not oscillate, and their entire breeze goes 
In one narrow beam in one direction. 
Those not in that particular direction are 
the unfortunates. But arrange them so 
that source of the breeze is in continuous 
rotation and you have the room full of 
cooling, moving air. 
The illustrations show one arrangement 

which is extremely effective, and at the 

same time easy to construct. Here we use 
two little five-dollar fans, some pieces of 
wood and some odds and ends of brass, 
insulating material, and bakelite. 

A stand is first built—either plain or 
ornamental, as your ability and taste dic¬ 
tate. The base must be large enough and 
heavy enough to keep it from toppling 
over under the weight and the rotary 
movement of the fans. 
The two arms and the center piece may 

be either built up or sawed with a band 
saw from one heavy piece of wood. The 
discs on the arms should be just large 
enough to fit the bases of the fans. The 
hole in the center should be about an inch 
in diameter. 

Next comes the bearing and the electri¬ 
cal contact makers, or slip-rings, which 
are the most important parts of the struc¬ 
ture, and should receive the most atten¬ 
tion. The bearing proper consists of a 
solid brass rod with one end rounded off. 
Over this, extending to about two inches 
from the round end, slip on an Insulating 
tube or several layers of empire cloth. 
Then over this slip a brass tube, which 
should fit tightly, and extend to within 
a quarter of an inch of the edge of the 

Details of the support of the fan and of the 
slip-ring connections for supplying them with 
current. The fans are their own motors. 

insulating tube. Another insulated tube, 
above this, completes the bearing and pro¬ 
vides contacts, or slip-rings. 

The disc that rests on the rounded end 
of this rod is of heavy bakelite, or some 
other good Insulating substance. In the 
center of the disc a hole is drilled part 
of the way through, into which a glass 
marble is tightly inserted. Two round 
brass rods are threaded and tapped into 
the disc at opposite sides, and their lower 
ends serve to support the disc from the 
wood center piece. The correct length for 
these rods can be determined by calcula¬ 
tion or experiment. They should be long 
enough to cause the center of gravity of 
the arms and fans to be sufficiently low to 
allow their rotation to be steady. 
Two brushes of spring brass should now 

be attached, one to each of the upright 
rods, so that one comes in contact with 
the bearing rod and the other in contact 
with the outer brass tube. 

The fans should be pointed in opposite 
directions, so that when they are in mo¬ 
tion the current of air in their wake will 
tend to force them around. 

Contributed by K. Malcolm. 

Floating Electromagnet 

AS shown in the diagram, the floating 
electromagnet is composed of an elec¬ 

tromagnet attached to a cork floating on 
a solution of salammoniac, with its ends 
attached to a carbon rod and a zinc plate. 

The carbon rod, zinc plate and solution 
of salammoniac form the battery and sup¬ 
ply the current. This can be used as a 
compass as the electromagnet points north 

GLA55 JAR 

-ZINC PLATE 

CARBON ROD 

—SOLUTION OF 
SAL AMMONIAC 

ELECTRO¬ 
MAGNET 

FLOATING 
CORK 

An interesting old 
action of the magnet 
currents. 

experiment illustrating the 
and the theoretical ampere 

and south. Other experiments as that of 
making it follow an iron bar may be 
performed. 
Contributed by Arthur A. Blumenfeld. 

Simple Battery Charger 
By Raymond B. Wailes 

HERE is a little battery charger which 
is intended for use with 110 volts 

direct current, house lighting circuits, 
although farm plants employing the 32-
volt system can also be used as a source 
of current. 

Two lamps connected in parallel are in 
series with the line and the load, or with 
the house socket and the battery. One 
of the output wires, which are those lead¬ 
ing to the battery to be charged, passes 
under and parallel with the needle of a 
small pocket compass. A cheap toy com¬ 
pass will serve here just as well as a 
more expensive and jewelled one. 

A simple connection for charging a storage 
battery in which the compass is used to give the 
polarity to avoid making a wrong connection. 

You cannot, with this charger, connect 
the battery to the lines backward and re¬ 
verse the formation of the plates, for the 
compass instantly tells you to which side 
of the output terminals to connect the 
positive of the battery. 

As connected, according to the diagram, 
when the two bottom binding posts are 
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connected with each other with a short 
piece of wire (this operation is not dan¬ 
gerous for no heavy short circuit takes 
place due to the lamps in the circuit), the 
compass needle will swing and point to 
the positive terminal. In other words it 
will swing either right or left. The bind¬ 
ing post to which the black end of the 
compass, or north end, swings, is the 
positive and the positive terminal of the 
battery should be connected to this. Of 
course, the negative terminal of the stor¬ 
age battery to be charged goes to the 
other terminal. 

A lamp cord and socket can be used in 
place of the top binding posts. 

A globule of mercury is made a terminal for an 
electric current through an electrolyte. Surface 
tension brings it into motion. 

I IIAD poured water in a saucer for the purpose of trying the effect of electric 
current upon it. 

I used the current of the lighting line, 
the usual electric lamp being inserted in 
the circuit so as to prevent the fuses from 
blowing out in case I should accidentally 
make a short circuit. 

The effect being very small, I tried to 
pour some mercury in the water, so as to 
make a much larger contact surface be¬ 
tween the water and one of the wires 
bringing the current. To my extreme sur¬ 
prise, as soon as the “juice” was put on, 
I saw the mercury move, lengthen, then 
broaden, or crawl like a kind of earth¬ 
worm. 
There seemed to be a sort of current 

in the mercury itself as well as in the 
water, and the experience is very curious 
and striking. 
The illustration gives fuller explana¬ 

tions about this very simple but very 
queer experience. 
The surface tension of the mercury is 

constantly changing as more or less cur¬ 
rent passes, and this causes its peculiar 
activity. 

Contributed by Robert G. J. Desme. 

Lamp Shades 

A suggestion for painting incandescent lamp 
bulbs so as to replace shades. Silvering will give 
a reflector. 

INSTEAD of buying shades for your lights it is cheaper to paint shades on 
them. Any dark paint will do. A thin 
coat of black auto paint will stand the 
heat and remain opaque. The coat should 
be as thin as possible and cover as much 
of the globe as desired. This is merely 
a suggestion, and the idea can be twisted 
into a dozen different applications. 

Paint the lower half of the globe with 
white paint, to throw the light up, or else 
paint one side of the globe. You can make 
the coat of paint thin to dim and not 
obscure the light. You can paint the en¬ 
tire globe, leaving open places that will 
cast designs on the wall when the light 
is lit. 

White paint, reflecting the light inside, 
will, of course, be more efficient, but it is 
difficult to get a coat of white paint that 
will be thin enough to stand the heat and 
yet be sufficiently opaque. It would be 
interesting to silver-plate the bulb so as 
to get a good reflecting effect. 

Contributed by Robert Rollins. 

Gravitation Relay 
By Roy C. Hunter 

THERE is illustrated here a relay 
which possesses several advantages 

over most of such instruments. 
When it is used in a circuit as a per¬ 

manent circuit closer current is consumed 
only for a fraction of a second, and the 
relay may be reset and the circuit opened 
by simply pushing the button again. The 
construction is simple and the action cer¬ 
tain. It can be used in any place where 
an ordinary relay can be used. One push¬ 
button closes and opens the circuit by 
alternate pushes. 
The wooden base (A) is 3% inches by 

5 inches in size and can be finished as 
desired. On a brass pillar (B) the arma¬ 
ture (C) is mounted, pivoted at its center. 
This armature is an iron bar % inch thick 
by % inch wide, and 3 inches long. It is 
balanced so as to be in what is called 
unstable equilibrium, and should move 
easily. 
The pieces (E) and (D) are a hammer 

taken off a large electric bell. They are 3 
inches long, fixed in the center of the 
armature so as to always turn to right 
or left, never being vertical. 
The electromagnets (F) and (F1) are 

the kind commonly used in telegraph in¬ 
struments and the larger type of bells. 
They should be of the same size. The gap 
between them and the armature when 
held parallel with the base should not be 
over three-sixteenths inch. 
The wooden pillar (G) is % inch wide 

by % inch thick and slightly higher than 
(E). It is screwed to the base just 
slightly back of (B). (H) and (H') are 
brass strips 1% inches by % inch, bent at 
right angles and screwed to (G). When 
the armature (C) is tipped it will cause 
(C) to touch either (II) or (H‘). A wire 
of the circuit is soldered to each. 

The spring contact (I) is fixed to (J), 
which may be made of wood. When the 
armature is tipped so that (E) will touch 
(H) it will make contact with (I). The 
whole apparatus is connected up as shown. 
The batteries and push-button can be 
located any place and are connected to 
binding posts (L). 

The action of the relay is as follows, 
where the relay is to be used as a con¬ 
tinuous ringing attachment for a bell, 
such as a burglar alarm : The push¬ 
button for ringing the bell is the one 
already referred to. The binding posts 
(K) are connected to a bell and battery 
and (E) Is moved so as to rest on (H). 
When (E) is moved to either side it over¬ 
balances the armature and it will stay in 
that position until moved by the electro¬ 
magnets. 

When the push-button is pressed current 
flows through (B) to (E) and (H‘) to 
electromagnet (F), then back to the bat¬ 
tery. This causes electromagnet (F) to 
pull (C) down on that end and up on the 
other, which closes the circuit through the 
bell, and it will ring until the push-button 
is again pressed, which resets it. The 
push-button should be pressed for only a 
short time, or the relay will not work 
properly. 

A relay held in open or closed position by 
gravitation. Ono touch of a button reverses its 
position, so that it can be controlled for a perma¬ 
nent or long-time connection from a distance. 

Compensated Ammeter 

THE solenoid type of ammeter, while 
forming one of the simplest means of 

measuring either direct or alternating cur¬ 
rents, suffers from the drawback that its 
readings are not proportional to the cur¬ 
rent. 

This, of course, is due to the peculiar 
action of a solenoid, which exerts upon 
its plunger, not a constant attraction, but 
a force which increases up to a certain 
point and then begins to diminish. 

In the instrument here illustrated, this 
effect is compensated for by the use of 
two solenoids, both tending to turn the 
pointer in the same direction but having 
their plungers in different positions. 
In one, the plunger is just entering 

the coil and hence will be attracted with 
increasing force. In the other, the plunger 
has passed the center of the coil and will 
be attracted with decreasing force. The 
net result is a nearly uniform motion of 
the pointer at different loads. 

Contributed by Charles D. Savage. 

A solenoid ammeter so constructed that as one 
solenoid gains power the other loses it, so that an 
approximately constant action is exerted on the 
indicator. 
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Handy Clip 

HERE is a little device that all elec¬ 
trical “bugs” will appreciate. It is 

a simple clip made from a spring clothes¬ 
pin and a bit of a tin can. When a circuit 
is made and broken frequently in the 
course of a single experiment such a clip 
as this one will be found highly desirable 
and efficient. It will provide a contact on 
the posts of cells, on metal plates, on other 
wires, any place, in fact, where a good 
electrical contact is desired. 

The strip of tin should be about six or 
eight inches long and a half of an inch 
wide. Lift one end of the spring wire 

A common spring clothespin is arranged to act 
as a quick connection for batteries and motors 
and other appliances which have to be thrown in 
and out of circuit repeatedly. 

that is part of the pin and put one end 
of the strip under it. This will hold 
firmly, and the joint can be soldered if 
desired. Bend the tin strip around the 
jaws as shown, and fasten the other end 
like the first. A few small brads will 
make the strip more secure, but are not 
necessary. 
Through a small hole (A) bored in one 

of the wooden members run the bare end 
of a piece of insulated wire. Solder this 
end to the spring, and the handy clip is 
finished. This arrangement of the lead 
through a hole lessens the strain on the 
soldered joint that might otherwise be 
twisted apart. After the pin has been 
opened and closed several times the tin 
will usually break at the sharp bend. But 
this does not injure it any, and the tin 
strip can be put on in two pieces if that 
seems easier. 

It is, perhaps, needless to remind the 
“bug” that the jaws must be kept clean 
so the connection will be a good one. 
Brass or copper would be better than tin, 
especially as far as looks are concerned. 

Contributed by Robert Rollins. 

Disposing of Test Leads 

THE test leads to be found on the 
benches in every electric shop are very 

unsightly, besides being in the way of 
other work half the time. 
Keep them clear of the bench top by 

making them of good lamp cord and run¬ 
ning them under the test bench and 
through two holes, with a weight attached 

A flexible core used for testing terminals in the 
laboratory is kept out of the way by being led 
down through the top of the bench and being 
weighted to keep it drawn down. 

as shown, to keep them pulled under the 
bench when not in use. 
The weights should be only enough to 

just pull them through the hole, otherwise 
they may be bothersome while using the 
leads. 

By using a pulley to carry the weight 
the cord will be more easily drawn upon 
as it is required. 

Contributed by H. W. Rissr. 

Improved Transformer 
By Mayer Rabinowitz 

THE following describes an improve¬ 
ment on the transformer published 
on page 119 in January Practical 

Electrics. 
The mysteries of Inductances and re¬ 

sistances can never be completely revealed. 
As Robert Burns said, “The best laid 
schemes o’ mice and men, gang aft a-gley.” 
During actual use the transformer 

(page 119, January issue) overheated im¬ 
mediately which showed lack of sufficient 
impedance to reduce the current. The 
remedy for this heating would be a larger 
core and more windings, and after fur¬ 
ther experimentation, I have perfected the 
transformer so as to give the high ef¬ 
ficiency. The transformer is now slightly 
different from the one described in the 

Disappearing Searchlights 
Defend Us 

The effectiveness of our country’s 
defence depends upon its eyes. Its 
eyes are electrical. In Science and 
Invention for October, the newest 
disappearing searchlights recently 
perfected for the coast defence are 
fully described. One man handles 
this huge machine which directs the 
artillery. 

In the same issue there will be 
found descriptions of: 
An Electric Winch for Small Boats 
A Description of an Electric Sur¬ 

facer 
Lie Detector 
The Ladder of Vibrations 
Photographic Stunts 
And a number of other articles 

on interesting subjects clearly and 
interestingly described. 

article. For low voltage the secondary 
windings (size of wire) were too small to 
carry the heavy currents in the first trans¬ 
former. 
In the new transformer the iron wire 

core should contain about one and one half 
pounds of soft annealed iron wire wound 
on the same form as described. The larg¬ 
er the cross-section of the core the better. 
The primary winding (size wire) is in ac¬ 
cordance to the amount of current desired 
from the secondary. I have found that 
No. 24 D. C. C. or No. 22 D. C. C. wire will 
give the desired results. The former will 
safely carry .3 ampere at 110 volts which 
equals approximately 36 watts. There¬ 
fore, the secondary windings will have to 
carry about seven amperes at five volts, 3.6 
amperes at ten volts, 2% amperes at fif¬ 
teen volts, and so on. The amperage is 
found by dividing the watts by the volts, 
1. e„ 

Watts 
Amp-=  Volts 

The primary winding should contain 
about 1.000 turns for greatest efficiency. 
The number of turns for the secondary 
winding should be worked out using the 
formula given in the January issue (page 
119), but as the primary winding is doub¬ 
led multiply the answer by two. 
Great care should be taken not to 

counteract the magnetic fields or the re¬ 
sults will be nil (see diagrams in Janu¬ 
ary issue and read instructions carefully). 
If the primary field is counteracted, the 
transformer will produce a loud hum and 
a piece of iron or steel held an incli away 
from It will he instantly attracted. Also 
the coils will heat up Immediately. If the 
connections are correct the transformer 
will be almost noiseless in operation and 
the coils will not heat up perceptibly. If 

there are not sufficient turns in the pri¬ 
mary winding for the core of the size you 
are using, the transformer will emit a low 
hum. Wind more wire on until the hum is 
reduced so it can be faintly heard when 
the ear is laid against the coils. 
For a step-up transformer the primary 

windings should be the same. The secon¬ 
dary depends on the voltage desired. 

If high voltage is needed for sparks, 
take a few coils out of old spark coils 

An interesting illustration of a transformer. 
The article gives full description and some cal¬ 
culations. 

and connect them in series. The primary 
should then be put on only one end of the 
core. 

The iron wire of the core will have to 
be wound through the coils as the latter 
contains so many turns it would be almost 
impossible to wind it around the core. 

Tlie ends should be brought out (very-
well Insulated) about finir inches apart. 
With three coils as illustrated the trans¬ 
former should give a spark anywhere 
from one and one-half inches to two inches 
between needle points. 

Electromagnetic Relay 

A RELAY utilizing the plunger action 
of a solenoid to affect the resistance 

of a Skindervlken transmitter button is 
very easy to make. 
A wooden or paper spool about two 

Inches long and an inch in diameter is 
wound with No. 30 wire, with a layer of 
paper between every two layers of wire. 
The center of one end of the spool is 
countersunk to admit the diaphragm elec¬ 
trode of the transmitter button, to which 
is soldered a soft iron wire or nail. The 
transmitter button is fastened to the 
spool with sealing wax. A fiber washer 
is fastened to the other end of the spool, 
with small tacks, or with shellac to cen¬ 
ter the soft iron wire. 
The flux caused l»y the passage of a 

current through the solenoid will tend to 
draw the soft iron wire further into the 
spool and thus actuate the transmitter 

The Skinderviken button is used in front of a 
solenoid so as to have its conductivity affected 
by the movement of the armature, giving an 
actuating current through a telephone. 

button. The pressure on the diaphragm 
electrode will vary directly as the current 
varies in the solenoid. This variation of 
pressure will cause the resistance to vary 
and with it the strength of the relay cur¬ 
rent passing through the button. The 
construction of the relay is shown In 
diagram here. 
Contributed by Clifford C. Sorensen 
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Demonstrations of A. C. Motors 
By Constantine Tboy 

S an aid in the study of A. C. motor 
design and theory a small toy 
direct current motor may be util¬ 

ized to demonstrate the fundamental prin¬ 
ciples. 
To obtain a suitable current for opera¬ 

tion of the motor from a 110-volt supply a 
transformer or lamp bank may be used. 

With the motor in shape to operate as 
a direct current series motor It may be 

Using a toy motor to demonstrate the action 
of the A. C. motor. The connections above disclose 
two of the experiments. 

tor. Connect it to the secondary of the 
step-down transformer or in series with 
a suitable lamp bank, see Fig. 1. By re¬ 
versing the current in the armature the 
direction of rotation will reverse. To 
reverse the armature current transpose 
the wires to the brushes. 

Fig. 2 illustrates the connections neces¬ 
sary to produce the repulsion motor. In 
this type only the field coils receive cur¬ 
rent while the brushes are connected to¬ 
gether and shifted to a new position. 
However, this is probably not practicable 
on the small motor, so the regular brushes 
may be removed and a wire, bent as 
shown in Fig. 2, may be used to connect 
opposite sides of the commutator. It may 
be held in position by hand and shifted 
to obtain the best results. 

Fig. 3 shows the inverted repulsion mo¬ 
tor, so called from the fact that the field 
winding is short-circuited and current is 
supplied to the armature. This mode of 

Two more experiments with the toy motor, illus¬ 
trating among other things the squirrel cage 
armature. 

operation necessitates shifting of brushes 
also. If the regular brushes may be 
shifted, connect them as shown ; if not, 
the wires to the commutator may be util¬ 
ized as brushes and shifted to obtain the 
best operation by trial, the regular 
brushes being removed. 
A single-phase induction motor is shown 

in Fig. 4. In this type the field alone 
receives current. No connection is made 
to the armature or rotor, whose winding 
comprises short-circuited coils or bars. 
A bare copper wire is wrapped around 
the commutator, connecting all the seg¬ 
ments, and the regular brushes are re¬ 
moved. This is not a self-starting motor, 
in its simple form as given here, so it 
must be started by twirling the armature 
with the fingers in the desired direction. 

In commercial motors simple modifica¬ 
tions are used to make the motor self¬ 
starting. 

Toy Crane 
By Jack Bbont 

THE crane illustrated and described 
herewith combines electrical opera¬ 
tion of the hoist winch and the 

magnetic “grappler,” or lifting magnet. 
The entire unit may be constructed of 

a toy motor, two single-pole switch blades, 
one fisherman’s reel, two cylindrical drums 
(wood), pivot for the latter, five small 
pulleys, one small solenoid, one length of 
flexible wire (picture wire will serve), 

FIG. I 
Multiple fishing reel, actuated by a toy motor,, 

acts as the windlass of an electric crane. 

one length of flexible Insulated wire, and 
a quantity of square bus bar wire, or 
steel of same approximate size and shape. 

Primarily, the construction of the crane 
boom may be started. Following the de¬ 
sign Illustrated, it will be found that the 
bus bar wire can be very easily soldered 
after cutting to desired dimensions. (The 
size of the unit being a matter of personal 
desires—no dimensions are given.) 
The base of the boom should be firmly 

attached to the top baseboard, which is 
mounted on a pivot and revolves over the 
lower baseboard. Various materials may 
be salvaged for construction of the pivot. 
Four small pulleys are mounted on the 

boom at the points illustrated. The flexi¬ 
ble boom cable (picture wire) connects 
to one side of the solenoid—and making 
contact through the pulley (B)—from 
which one side of the circuit traverses 
the structure of the boom, and leading 
out at (D). 

The other side of the solenoid winding 
is connected to a flexible insulated wire 
which runs over pulleys (C) and (K), 
and leading down to (S). A counter¬ 
weight sufficient to keep the flexible wire 
taut, is suspended from (S). Above, 
after leading through (S), the flexible 
wire terminates on a small insulating 
block between (F) and (K). 
The cable of the boom leads down over 

(F) to the drum (R), which is connected 
to the motor as shown in Fig. 1. 

In the latter illustration is shown the 
drum itself, mounted on a small block and 
securely fastened. The motor is immedi¬ 
ately to the right, beside which is the 
control hoard. The control levers are fash¬ 
ioned from two single pole switch blades, 
being drilled and so mounted as to allow 

FIG.? ‘ 
Details of the wiring and connections of the toy 

electric crane. It is complete as it has its own 
battery. 

the operations indicated by the drawing 
(Fig. 2). 
Lever (Y) controls the polarity of the 

motor field and thereby the direction of 
rotation of the armature. Lever (V) 
serves to release the load on the lifting 

magnet, at the end of the boom cable, by 
cutting off the magnetizing current. Both 
levers are mounted on insulating panels 
firmly secured to the upper (revolving) 
baseboard. The batteries are mounted on 
the base. 
The boom of this toy may be swung in 

any direction by revolution of the upper 
baseboard. It may be desirable to insert 
a small rheostat in series with either the 
battery, with the motor armature, or both. 

Mechanically inclined lads will enjoy 
operating this unit, especially if wholly 

Elevation of the crane, showing the truss work 
and the connection for the lifting magnet which 
it rmploys in strict character with its type. 

High Voltage Safety Switch 
By Cabl J. Wibth 

THE switch shown in the drawing was 
made by the writer. It can be used 

in a number of cases dealing with high 
voltage. By getting a D. P. I). T. switch 
with the blades set at an angle it will 
make a good antenna grounding switch, 
by using the wall as a panel and running 
the connecting rod (B’) through the wall 
and having the D. P. D. T. outside. 
The writer used this switch to handle 

voltages from 3,000 to 23,500 volts. The 
diagram is self-explanatory. 

CONNECTING ROD 

A safety switch which has been used on a 
23,500-volt connection. 

(C) is a fibre bar which has been sawed 
off, so it will just fit in between the switch 
blades. A bolt is put through the blades 
and fibre, and it must be able to turn 
upon the bolt. The connecting rod (B!) 
is of fibre and can be made laminated 
out of three pieces. (D') are cotter pins, 
but the rod can be made with a shoulder 
and only one pin used. A switch jaw 
could be placed on the face of the panel, 
so it would catch (B1). A hole could be 
drilled through the switch jaw and (B’l 
and a lock put there. 
This switch can be opened and closed 

with wet hands, when it is carrying high 
voltage, without any danger. 
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Elec-Tricks 

Aim Interesting Toy 

BRASS TUBE 

PIVOT 

BOTTOM 

STRING 

PIVOT SPRING 

-NOSE 

SEALING WAX 

Columbos’ 
A MODERN 

Columbus’ 

BLOWN EGG SHELL 
magician places the egg on 

TABLE 

OFF MAGNET 

BRASS 
SUPPORT 

one inch by means of a 
is to permit the legs to 

-SOLENOID 
ARMATURE 

buttons mounted 
Thus, while the 
can be down and 
and nose also are 
push button and 

on the base of the toy. 
arms are up, the feet 
vice versa. The tongue 
controlled by a separate 
with a little care and 

STIFF 
WIRE 

of the egg. 
anee the egg 
may let his 
ad libitum. 
When the 

Now it is impossible to bal¬ 
ón an end, and the magician 
audience attempt the trick 

for a depth of 
hacksaw, which 

lies in a magnet concealed beneath the 
table. The egg is placed over the magnet 
as shown, the switch is secretly closed, 
and the egg will retain its vertical posi¬ 
tion as did the renowned one of the dis¬ 
coverer of America. 

SLOT TUBE 
HERE 

An ingenious automatically worked doll, whose 
eyes, nose, arms and legs are all made to move 
by electricity at the will of the manipulator. 

A mysterious egg, which is caused to stand 
erect by magnetic attraction, a reminder of Co¬ 
lumbus and his critics. 

version of the famous 
egg is illustrated here. 

The contents of an eggshell are extracted 
and a quantity of iron filings put into it, 
along with some chopped-up wax from a 
paraffin candle. 

This is all shaken down to one end of 
the egg and the paraffin is melted by a 
candle flame, or even a match flame held 
beneath it, care being taken to have the 
egg truly vertical as regards its long axis. 
This fixes the iron filings in position. 
If set upright the egg may now be 

capable of remaining balanced, but this 
is not desired, so a corresponding amount 
of iron filings mixed with paraffin are 
secured at the other end of the long axis 

patience one will soon become adept at 
having the doll perforin the most curious 
antics. 

Two pieces of stiff wire which are sol¬ 
dered to the arms and which have a small 
disk of tin soldered to the other end 
operate as the eyes so as to evolve a 
severe case of strabismus when the child 
presses the button. The eyes are painted 

the table, however, it holds its position 
as did the egg of Columbus. The secret 

-TONGUE 

'—STIFF WIRE 
How the doll is mounted. Beneath is shown 

a diagram of the circuit with the three switches 
for controlling each movement. 

AN electrical toy that will bring endless 
joy to the kiddies can readily be 

constructed out of a few odds and ends 
generally found lying about. 

A brass or fiber tube about one inch in 
diameter and five inches long will do 
nicely. It should be slotted at one end 

blue, the nose black, the tongue red, and 
for the best effects the remainder is 
painted in gaudy colors. Light doll cloth¬ 
ing should be put on and if care is taken 
in the construction a very realistically 
created automaton is the inevitable result. 
Three or four dry cells connected in 

series are very effective in operating the 
device, although a storage battery can 
be used. If one so desires, the doll can 
be suspended by small wires attached to 
its head, which wires carry the current 
to operate the solenoids. 

Ry Arthur A. Blumenfeld 
SOFT IRON FILINGS HELD BY PARAFFINE 

ON MAGNET 
DRY CELL 

By Leoa IL. Adelmaia 
move. Two separate windings of No. 28 
S. C. C. wire are wound on, a quarter of 
an inch apart. These consist of 200 turns 
each. A circular wooden disk is driven 
into the middle of the tube between these 
windings, and from one side is suspended 
a soft iron armature three-quarters inch 
in diameter and one-half inch long sawed 
off from a bolt. At the other end of the 
tube another slot one and one-half inches 
long is made, through which the arms 
protrude. Both the feet and arras are of 
tin or aluminum. 

The head of the doll should preferably 
be a large one taken from an old doll. 
It is fastened to the tube by means of 
sealing wax. Before fastening, a small 
solenoid is placed inside in a horizontal 
position, which operates the amusing, gro¬ 
tesque and unassuming eyes, nose and 
tongue. This solenoid is made one and 
one-half inches long, wound with 100 turns 
of No. 28 S. C. C. wire; it has an iron 
armature one-half inch in diameter and 
tiiree-quarters of an inch long. A small 
spring is fastened to the back of the head 
and the other end is attached to the 
solenoid armature. A stiff wire to which 
is soldered a flat piece of tin which acts 
as the tongue is fastened to the plunger. 
Where the nose ordinarily would be, a 
piece of tin is pivoted horizontally and 
connected to the tongue by means of a 
short piece of string. 
The feet and arms are cut as shown 

and pivoted by inserting a small nail 
through holes drilled through tube and 
through their crossing place. They are 
controlled independently by small push 

IN this department are published various tricks that can be performed by means of the electrical 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. 
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Eaûest Electrical Patents 
Microphone Magnetic Connector Electric Heater 

VACUUM TUBE. AMPLIFIER 

CARBON COATING 

METALLIC CENTER 

CARBON * * 

13 
An improved microphone that responds to fre¬ 

quencies within the human speech range but is 
practically immune to mechanical shocks and low 
vibrations is the subject of this patent. The 
selectivity is effected by using metal balls coated 
with carbon instead of the usual carbon granules. 
The balls have a higher specific gravity than 
carbon to which is due the action. 

Patent 1,498,597, issued to Ezchiel Weintraub. 

The illustration shows an electrical connector 
especially adapted for railway work in which no 
bolts or clamping devices are required. An 
electromagnet, whose iron core forms one connec¬ 
tion, is placed on the rail and the current passing 
through it tends to maintain a tight contact be¬ 
tween the rail and the connector by magnetic 
attraction. 

Patent 1,498,951, issued to Charles B. Coates. 

The illustration shows a simple portable electric 
heater for heating tools, such as soldering irons. 
It is so constructed that current is used only while 
the iron is being heated. It consists of a step¬ 
down transformer giving a very heavy current at 
low voltage. The secondary is connected to two 
electrodes, which are shorted by the soldering 
iron ; the current passing through the iron gen¬ 
erates the heat. 

Patent 1,502,932, issued to Wilbur L. Young. 

Telephone Transmitter 

This sensitive telephone transmitter is of the 
thermionic type. A fine platinum or Wollaston 
wire, connected in series with a battery and tele¬ 
phone receiver, is acted upon by the sound waves 
in such a way that its temperature and ronse-
quently resistance changes in accordance with the 
sound impulses. As a further means of cooling, 
air may be forced through as shown in one of the 
illustrations. 

Patent 1,492,919, issued to Miller R. Hutchinson. 

Electroscopio Silk Tester 

Pure silk or wool is virtually a perfect insula¬ 
tor whereas silk mixed with artificial fibers, cotton, 
or substances used in the preparation of the 
dressing are to some extent conductors of elec¬ 
tricity. By means of a charged electroscope the 
genuineness of the silk can be determined by the 
time required for the electroscope to discharge 
through the silk. The illustration shows a com¬ 
pact electroscope for this purpose. 

Patent 1,502,330, issued to Archiero Bernini. 

Switch Lock 

This combination switch lock resembles the 
ordinary safe lock. A dial is used to shift the 
three contact arms to the points that close the 
circuit. The dial is turned in one direction and 
shifts the long arm, which carries the shorter one, 
to the desired point, then turned in the opposite 
direction until the long arm carries the other 
short one to the desired point, and then shifted 
back until the long arm is on the correct point, 
and the circuit is closed. 

Patent 1,500,497, issued to Edward Zerman. 

Luminous Writing Attachment 

This attachment consists of a frame carrying a 
small flashlight bulb which may be placed on any 
pen or pencil. By means of a flexible connecting 
cord the cell which supplies the lamp may be 
carried on the wrist, in the pocket, or it may be 
placed directly on the end of pen or pencil. 

Patent 1,498,643, issued to Aloysius J. Cawley. 

Storage Battery Tester 

Magnetic Switch 

A novel switch whereby a slow motion causes a 
quick closing of the contacts. When the poles of 
the two magnets are brought together as shown, 
the attraction of the armature is slight and the 
contacts are open. When one magnet is slowly 
moved away from the other, the stationary magnet 
attracts the armature, which snaps down qmckly 
and closes the circuit. 
Patent 1.493.275, issued to Eugene Pons. 

Doll 

This combination doll and table lamp makes a 
very attractive ornament The lamp is supported 
on a stand and has a bulb of suitable shape to 
serve as the doll's head. The face is painted on 
the bulb. 

Patent 1,501,777, issued to Helen E. Hollings¬ 
worth. 

Telephone Receiver 

Practically all tests required on a storage 
battery can be made with this simple tester. It 
consists of a cadmium electrode, which may be 
inserted into the electrolyte, a lamp for indicating 
the condition of the battery, and a flexible con¬ 
nector for connecting to either the positive or 
negative plates of the cell. 
Patent 1,502,928, issued to James L. Thompson. 

Bed Lamp 

This is a simple arrangement whereby a lamp 
attached to a bed is turned off or on by a push 
button switch within easy reach. The switch is 
arranged so that it may be left in the on-pasition 
indefinitely or used for intermittent lighting as is 
the ordinary flashlight, in which case it is held 
closed by the finger. 

Patent 1,500,057, issued to Alfred J. M. Corns. 

Despite the simplicity and cheapness of construc¬ 
tion, remarkable results are claimed from this 
radio telephone receiver. It employs the familiar 
toy magnet surrounded by a coil of fine wire in 
front of which is mounted an iron diaphragm. 
The whole is enclosed in a cardboard container, 
around which advertising matter may be printed, 
the receiver is to be given away for advertising 
purposes. 

Patent 1,503,529, issued to Max S. Finley. 
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Short-Circuits 
THE idea of this department is to present to the layman the dangers of the electrical current in a manner that can be understood by everyone, and that 

will be instructive, too. We have given monthly prizes of $3.00 for the best idea on "short-circuits." Look at the illustrations and send us your own 
"Short-Circuit." It is understood that the idea must be possible or probable. If it shows something that occurs as a regular thing, such an idea will have a 
good chance 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 I 

Cold ’neath this sod 
Is old Peter LaRuse. 

His transformer was hot 
With lighting juice. 

—Enrigne Corrai 

Within this tomb 
Is Isaiah Murks, 

Who oiled the brushes 
To stop the sparks. 

—C. Linden Ballard. 

Deep under this plot 
Lies Barney Dundee. 

He tried a tram lead 
For his Radio “B.” 

—George B. Engelhardt. 

This grave belongs 
To Jeremiah C. Hughes, 

Who fixed tlie meter, 
Not removing the fuse. 

—E. Evers. 

LIVE WIRE KILLS SLEEPER 
ReacNng Man’s Stolen Nap In Fac-

tory Enda In Death 

Viter. 

.3 

Lon-

Cal 

Rui 
but 
und« 

Cham 
case J 
th« jS 
? jf 

DARING ATTEMPT AT 
LIBERTY FAILS'AS 
MAN PERSPIRES 

th] 
c/ 

I“ Reading. July 14. — Stewart W. 
> Frederick, tweuty-one, of Reading, an 

n a i employe of the Evansville cement plant, 
at- 1 was killed in bis sleep in the switeb-
L to board room in the plant. He went into 
K H 1 tb* room, a forbidd* n place, for a nap 
Ä' Land came in contar: with a 6000-volt 

COLUMBUS, Ohio. July 2« — 
Ralph Fritsch 22 year-old con¬ 

vict. died in Ohio penitentiary 
hospital as a result of one of the 
most unique and daring breaks 
for freedom in the history of 
the prison. 
Fritsch scaled a pole and was 

swinging hand over hand along 
the high tension electric wires 
which run over the prison wall 
when the socks he was wearing 
on his hands as insulation 
against the current became soak 
rd with perspiration. 
The dampness completed a 

circuit and 6,000 volts of elec¬ 
tricity parsed through his body, 
hurling him -fifty feet back Into 
the prison yard. 
Fritsch was serving a 15 to 

20-year sentence for shooting a 
cashier in a bank at Sharonville. 
O-. near Cincinnati. 

Beneath this stone 
Lies Josephus Stire, 

Whose aerial lead 
Touched a power wire. 
—Arthur A. Blumenield. 
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THIS department is conducted for the benefit of everyone interested in electricity in all its phases. We are glad to answer questions for the benefit of all 
but necessarily can only publish auch matter as interests the majority of readers. 

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

or 4‘ doe.® not answer questions by mail free of charge. The editor will, however, be glad to answer special questions at the rate of 
..,°lnts. ior each - On Questions entailing research work, intricate calculations, patent research work, etc., a special charge will be made. Corresuondents 

will be informed as to such charge. 
Kindly oblige us by making your letter as short as possible. 

Queer Transformer 
(471)—Harry Neale, Bronx, N. Y„ 

writes : 
Q. 1 .—Here is a transformer with pri¬ 

mary, secondary and tertiary coils. Coil 
(A) is wound opposite to coil (B). Sup-

An odd suggestion for a transformer. The 
answer involves quite a good explanation of the 
action of induction of currents. 

pose A. C. flowed In coil (E), would not 
the induced current in coils (A) and (B) 
be such that a unidirectional current 
would flow in the wire (c-d), which could 
be used for charging batteries, etc.? 

A. 1.—The fact that coil (A) bucks coil 
(B) would have no effect on the direction 
of the current flow. The inductance of 
the two coils would be neutralized and 
they would have the same effect as short¬ 
circuiting the secondary, the resistance of 
the winding only impeding the current 
flow. There would be no current flow in 
the wire (c-d). 

Cadmium Test 
(472)—Walter Washburne, Hackensack, 

N. J., inquires : 
Q. 1.—What is meant by the “cadmium 

test” for storage batteries? 
A. 1.—When a storage battery is being 

charged or discharged chemical changes 
take place on both positive and negative 
plates. It sometimes happens that the 
plates of a cell are unevenly acted upon, 
and either the positive or negative plate 
may become fully discharged before the 
other. When the cell is discharged, it is 
evident that under these conditions the 
voltage will fall off sooner than it should, 
because the capacity of the cell will be 
limited by the capacity of the plate that 
is only partially converted. Therefore 
each plate must be tested separately as 
the voltage of the cell will not indicate 
the condition of the individual plates. The 
cadmium test is used to determine the 
condition of each individual plate instead 
of the two plates as a unit. 
To make this test a third electrode is 

used which consists of a piece of cad¬ 
mium. Cadmium is a white metal with a 
bluish tinge belonging to the same chem¬ 
ical family as zinc. It has a resistance 
of 60 ohms per mil foot and a specific 

gravity of 8.60. It is used in the form 
of a rod about the size of a four-inch 
nail with a handle and insulated with a 
perforated hard rubber covering to pre¬ 
vent it touching either plate when in¬ 
serted in the cell between the plates. 
The cadmium electrode is dipped into 

the electrolyte and the voltage between 
it and the plates of the cell is measured 
by a low reading voltmeter. The voltage 
between the cadmium electrode and the 
plates is measured and varies on charge 
and discharge as shown in the accompany¬ 
ing table. When the cell is fully dis¬ 
charged the electrode is positive to both 
plates; when fully charged the cadmium 
is positive to the positive plate and nega¬ 
tive to the negative plate. These read¬ 
ings, and the polarity of the cadmium are 
based on the assumption that the normal 
charging or discharging current is flowing 
when the test is made. When fully 
charged, the voltage of the cell will be 
the sum of the two test readings. When 
discharged the voltage of the cell will be 
the difference between the two readings. 
Q. 2.—What precautions should be taken 

in the care of the cadmium test apparatus? 
A. 2.—It is well to keep the cadmium 

stick under water so as to prevent it from 
oxidizing. The illustration shows a sim¬ 
ple test set consisting of a low reading 
voltmeter on which is attached a glass 
tube. The cadmium stick is attached to 
a handle and fitted with a cork as shown 
so as to fit tightly in the glass tube. The 
tube Is kept full of water when the cad¬ 
mium is inserted. 

Cadmium Test Voltages 
Charge 

Cadmium to Cadmium to Ceil 
Hours 4- Plate — Plate Voltage 
0 2.24 .15 2.10 
1 2.26 .11 2.16 
2 2.27 .09 2.18 
3 2.29 .08 2.21 
4 2.30 .08 2.22 
6 2.32 .07 2.24 
6 2.34 .06 2.26 
7 2.36 . .04 2.30 
8 2.44 —.03 2.49 
9 2.60 —.09 2.60 

Discharge 
0 2.18 
1 2.17 
2 2.17 
3 2.17 
4 2.17 
5 2.16 
6 2.14 
7 2.08 
8 2.00 
9 

.14 2.04 

.16 2.02 

.17 2.00 

.17 2.00 

.18 2.00 

.19 1.98 

.19 1.96 

.20 1.90 

.20 1.80 

A suggestion from one of our readers; how to 
keep a cadmium bar in good order for storage 
battery work. 

Electromagnet 
(473)—Sadie Silver, Waterbury, Conn., 

wants to know : 
Q. 1.—I am in need of a magnet about 

3% Inches long and it must be powerful 
enough to hold a piece of metal on the 
opposite side of a window pane. Will 
you please give details of its construction? 

An interesting construction of an electromagnet, 
using an old transformer coil and a specially 
wound bobbin for the wire. 

metal you wish to hold against the pane 
we can give you no specific details, but 
the electromagnet shown in the illustra¬ 
tion is a very powerful one and will no 
doubt meet your requirements. It iS 
doubtful if a permanent magnet could be 
used. The magnet shown has a laminated 
core made similar to transformer cores. 
Perhaps an old transformer core might 
be used for the purpose, as it is not neces¬ 
sary to use the exact dimensions given in 
the drawing. A fiber tube and fiber wash¬ 
ers should be constructed for holding the 
wire. This spool is wound full of No. 20 
D. C. C. wire, and slipped over the center 
leg of the core. For experimental pur¬ 
poses spools of different size windings can 
be made and thus the magnet can be 
adapted to a variety of purposes. This 
magnet may be operated from a six to 
twelve volt storage battery or from the 
lighting line with a lamp bank resistance 
in series. Either A. C. or D. C. may be 
used, as the core is laminated. 

Treasure Hunting 
(474)—J. W. Davis, New Orleans, La., 

writes : 
Q. 1.—I have tried several of the elec¬ 

trical treasure hunting devices described 
in your magazine, but all have proved a 
fizzle. There Is one spot which I have in 
view which is 20 to 30 feet deep, and if 
possible please publish a correct diagram 
of a reliable outfit, that will Indicate the 
presence of metal underground. 

A. 1.—We know of no reliable outfit that 
will give the location of burled metals. 
Practically all of the schemes so far de¬ 
vised are theoretically feasible, but in 
practice fail to work nine times out of 
ten. Probably the only way to devise a 
reliable method would be to bury a large 
metal object and then try all various pro¬ 
posed schemes and experiment until re¬ 
sults are obtained. 
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Simple Rectifier 
(475)—William Stevens, Houston, Tex., 

asks : 
Q. 1.—It is well known that if the out¬ 

side of a lamp bulb is coated with tinfoil 
a current can be passed from the coating 
to the filament, but not in the reverse 
direction. This action takes place after 
the glass becomes hot. Would not a few 
lamps so coated make an excellent recti-

A. C. current rectifier based on the use of tin¬ 
foil coated incandescent lamps. 

fier for use in charging small storage bat¬ 
teries, such as radio “B” batteries? 

A. 1.—Although these lamps act as rec¬ 
tifiers they are not very efficient. It 
would be necessary to use several lamps 
as shown in the illustration and also to 
use a step-up transformer, giving about 
500 volts on the secondary, for charging 
the battery. Should you try this system 
we shall be pleased to hear of your results. 

Ammeter Windings 
(476)—Henry Wesley, Hoboken, N. J., 

writes : 
Q. 1.—I have an electromagnetic am¬ 

meter with laminated iron core of the fol¬ 
lowing dimensions: Height of legs, 4 
inches ; interval between them, 2 inches ; 
cross-section, %X1 inch. Suggested I put 
on five turns of number six wire around 
the core and then send a current of 35 
amperes through the winding. The am¬ 
meter scale showed deflection of about 2 
amperes. I then put ten times the num¬ 
ber of turns around the legs to get a 
greater reading, but the result was still 
smaller. I have tried thicker and thinner 
wires without result. 
A. 1.—The distance between the wire 

which carries the 35 amperes and the iron 
core is too great. It follows that most of 
the lines of force go through the air and 
the iron core only receives a small propor¬ 
tion. The E. M. F. induced in the five 
turns can therefore not be very great as 
measured by the ammeter; in the test 
with ten turns for the same current 
strength the number of counter E. M. F. 
turns for the secondary will double, and 
will reduce further the field in the iron 
core, so that still smaller readings are 
given on the ammeter. You must bring 
the winding as close as possible to the 
iron core and preferably make the core 
round. 
This same effect is also noticeable in 

telephone receiver windings. A telephone 
receiver was wound for 1,000 ohms, using 
number 40 wire. This receiver was to be 
used in connection with a vacuum tube 
amplifier. Although it gave fair results 
it was far from being satisfactory. After 
unwinding about 25 per cent of the num¬ 
ber of turns and thus reducing the resis¬ 
tance considerably, the sensitivity of the 
receiver was increased enormously. In 
this case the outside turns were so far 
from the iron core that they had little 
effect on the magnetism and their presence 
caused losses. 

Generator Query 
(477)—Chas. W. Shepherd, Hopewell, 

Va., asks : 
Q. 1.—In reference to the article on the 

small generator described in the June, 
1924, issue by Otto Kuhne, can you tell me 

how much current that machine will gen¬ 
erate? 

A. 1.—This machine will generate a cur¬ 
rent of from 3 to 5 amperes at about 10 
volts. 
y. 2.—What is the best speed to run 

this generator? 
A. 2.—As an alternator, a 60-cycle cur¬ 

rent will be generated when run at a 
speed of 900 R.P.M. This is easily calcu¬ 
lated. As there are eight poles, one revo¬ 
lution of the armature will give four 
cycles ; 900 revolutions will give 3,600 
cycles per minute, or 60 cycles per second. 
Q. 3.—How much power would be re¬ 

quired to drive this machine? 
A. 3.—Five amperes at 10 volts would 

be 50 watts. Assuming that the generator 
efficiency is 50 per cent, it would require 
100 watts to run it, or about one-eighth 
horsepower. 

Wehnelt Interrupter 
(478)—Arthur Sommer, Omaha, Neb., 

asks : 
Q. 1.—Please give instructions for mak¬ 

ing a sulphuric acid interrupter for use 
with an induction coil. 
A. 1.—Into a glass jar or wide mouth 

bottle rather less than quart size put a 
strip of thin sheet lead the length of the 
jar. A piece of one-eighth inch glass tube 
has an inch at one end bent at right 
angles and into this bent end is fused a 
half inch of fine platinum wire so that 
just the tip of the wire protrudes beyond 
the glass. The tube is filled with mercury 
and lowered into the jar in such a posi¬ 
tion that the platinum tip is near the lead 
strip. Both the strip and the tube are 
fastened to the cover of the jar and the 
distance between them adjusted by turn¬ 
ing the tube. Connections are made by 
clamping the wire to the lead and dipping 
a wire into the mercury in the tube. The 
jar is then three-quarters filled with dilute 
sulphuric acid, using four parts of water 
to one of acid. Forty volts should be 
used for satisfactory operation of the in¬ 
terrupter, and with its use a condenser 
is not required on the spark coil. The 
current is broken by the formation of 
bubbles of gas from the electrolyzed fluid 
accumulating on the platinum tip. See 
that the platinum wire extends well into 
the tube so as to make contact with the 

An electrolytic rectifier, operating by the pro¬ 
duction and release of electrolytic oxygen. 

Electric Razor 
(479)—Robert Hunter, Somerset, Pa., 

inquires : 
Q. 1.—Have been reading Practical 

Electrics for some time, but have never 
seen mention of an electric razor. Will 
you please let me know where they may 
be had? 
A. 1.—We know of no concerns manu¬ 

facturing electric razors. There used to 
be one on the market that operated on a 
vibrating principle, but it is doubtful if 
the vibrations improved its usefulness. 
This is a splendid opportunity for some 
experimenter to develop a practical razor 
incorporating some electrical feature that 
improves it. One proposed method was 

to use a very fine wire heated by elec¬ 
tricity and burn the hair off close to the 
skin at such a fast rate that the skin 
would not burn, but this, of course, is 
impractical. 

Battery Charger 
(480)—Jack Tomko, Cleveland, Ohio, 

asks: 
iiov. A C. LINE 

TRANSFORMER 

Tungar charging hook-up ; the transformer does 
nothing but heat the filament. 

Q. 1.—How many six-volt batteries can 
I charge at one time on the tungar recti¬ 
fier described in the March, 1923, issue? 

A. 1.—This depends upon the size of the 
batteries. The more batteries connected 
to the charger the longer it will take to 
charge them, as the charger will only de¬ 
liver six amperes. If you have ten or 
twelve six-volt batteries you can charge 
them all in series by connecting as 
shown in the diagram, and in doing so 
charge all in the same time as it would 
require to charge one with the charger. 
In this diagram the transformer is used 
only for lighting the filament of the bulb. 

Q. 2.—What kind of tungar bulb is best 
to use with this charger? 

A. 2.—A six-ampere bulb should be used. 
Q. 3.—If a six-volt eighty-ampere-hour 

battery is charging at the rate of four 
amperes, how many amperes shall I use 
in charging three of the same kind of bat¬ 
teries at the same time? 
A. 3.—Four amperes. Each battery will 

then receive one and one-third amperes 
and it will take three times as long to 
charge them. 

Experimental Transformer 
(481)—Ellsworth Curry, Los Angeles, 

Calif., inquires : 
Q. 1.—I am building a step-up trans¬ 

former calculated for 500 watts. Please 
tell me what is the best secondary voltage 
for all round laboratory use for operating 
Tesla coils, etc. 

A. 1.—It is well to wind the secondary 
for as high a voltage as is possible, which 
would be about 20,000 volts. It is diffi¬ 
cult to insulate the windings for higher 
voltages. 

Q. 2.—Please illustrate the easiest and 
best way for winding the secondary. 

A. 2.—It is best to split the secondary 
into ten sections, or pies, and wind each 
pie separately. A wooden spool or form 
should be made of the correct size for 
winding one pie. This spool should be 
fastened to a shaft and crank for winding 
and the wire passed under rollers sub¬ 
merged in a pan of melted paraffin. Then 
when the pie is completed the wire will 
be completely impregnated with paraffin 
and the wooden spool on which it was 
wound can be removed and the next pie 
wound. The ten pies should all be wound 
in the same direction and then placed on 
a fiber tube with one-eighth inch thick 
hard rubber or mica discs between each 
pie. In placing the pies on the tube be 
sure to alternate them and connect all in 
series. The connecting wires from pie to 
pie will then be from inside to inside and 
outside to outride, and there will be less 
possibility of breakdown. 
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BUILD YOUR OWN 

I NEW AND EXCLUSIUE "RaSCO" COOPS 

A push of the Anger and LICENSED TRADEMARK 

4850 

6900 
25c 

16 in 1 Radio Tool 35c RASCO Jiffy” Jacks and Jiffy” Plues 
'RASCO" 16 in I Radio Tool COUNTCBSINK 

rovun 

5c WASCO 
8/32 screw. 

20c Here It Is! The radio tool that will bring hap-

S-4875 
tools required. 

again be without it Size 
Center punch. 3. Countersink. 4. Bus bar wire 

Ng. 0-4800 RASCO 16 in 1 
$0.35 

COMPLETE SET SALE AT REDUCED PRICES 
Reinartz Receiver Autoplex Circuit 

09988 Reinartz Rc-
$13.50 C9955 Autoplex outfit ceiver .$15.00 

Radio Frequency Trans-F R EE I 
Rest shaft Bureau 

placed into AB direction 
makes instrument 

180 con 
Money back if 

NEW THINGS FROM CATALOG No. 11 AT CUT PRICES 

Vacuum Tubes Cockaday Coil Sponge-Rubber Cushions 
The big little thing 
have 

1.20 

$2.651 2.30 

RADIO SPECIALTY CO.. 98S Park Place. New York City 
Factories Brooklyn, N. Y. Elkridge, Md. 

>S0 IUM 

O7I00 
07120 
07140 
07180 

for 
the 
the 

tube 
pro-

5CREW 
WIVES 

07210 7x21x3-16" 
07240 7x24x3-16' 

$.73 
.85 
.95 

1.25 
1.45 
1.65 

08989 Sponge-rubber 
cushions, each .! 

7x10x3-16" 
7x12x3-16" 
7x14x3-16" 
7x18x3-16" 

mounting, 
meters. 

Wrench for 
Screw gauge 

02525 
ft cord 

Sill windings. %" 
Flange B when 

KNURLID NUT 
WRENCH 

¡ENTER PUNCH 

6-foot 
type. 
$4.00. 

Screw 
14. 

t panel 
to 650 

Moulded Variometer 
Highly substantial instru 

Exactly as shown with 
mahogany c a b i net, 
panel, all necessary 
instruments, binding 
posts and pattern for 
assembling. This set 
can be put togethei 
by anyone in a feu 
hours. 

Radio Tool, each 

13. 
screw. 

Tapped “B” Batteries 
We positively guarantee 
these batteries to be of 
long life. We carry only 
fresh stocks. All with taps 
02250 8m. 22% V . $.85 
02251 Medium Navy 

Speaker with 
size, 22% vc.lt... 
04500 Large size. 
45 volt . 

marker above the dial. 
Nickel plated and polished. 
07788 Dial Marker. 
each .$.05 

been waiting Only best make tubes 
rted in stock. Any 
replaced if defective. 

this instrument is not all 
that we claim for it. 
05350 Variometer $3.00 

Guaranteed best make 
Three windings of No. 18 
Magnet wire. Has brass 
brackets for panel or base 
mounting. Guaranteed or 
money back. 
02750 Cockday coil $1.50 

strength as per 
of Standards. 

Again, Rasco leads with a 
small but important radio nov¬ 
elty. JIFFY JACKS are tlie 
simplest, and most efficient 
Cord Tip Jacks ever designed. 
Stamped from a single piece 
of metal they grip any style 
cord tip from any make phone 
or loud speaker. The JIFFY 
JACKS take but a minimum 
of room. All you need do Is to 

Transformer developed so 
far. Designed by R. E. 
Lacault. Associate Editor 
RADIO NEWS. Aircon 
type. 200-600 meters. 
02800 Transformer, size 
I%"x2%" .$1.50 

cord. Tripole 
Regular price. 
Our special 

FONEKUSHIONS 
Made of sponge rubber. 
Make wearing your receiv¬ 
ers a pleasure. Positive¬ 
ly exclude all noises and 
make reception a pleas¬ 
ure. Sponge rubber will 
last for years. Light as 
a feather. 
03550 Fonekushions, set 
of two.$.50 

for 8/32 nuts. 11, 
knurled nuts. 12. 
for 4/36 screw, 
gauge for 6/32 
Screw gauge for 

••Rico” (Adjustable) 
Loud-Speaker Phone 

Has rubber gasket under¬ 
neath diaphragm, making 
nhone fully adjustable. 
Gives amazing results as 
Imid-talker on 1 and 2 
stages of amplification. 

lust drill a hole in 
panel and mount 

Will bring broad¬ 
cast on loud speak¬ 
er on single tube. 
Complete as pic¬ 
tured here. A I 1 
parts, including 
mahogany cabinet, 
panel, instruments, 
binding posts, etc. 
Can be put togeth¬ 
er In a few hours 
time. 

steel laminations. 

Money refunded if 
goods do not satisfy 

Save 50 per cent by as¬ 
sembling yourself. Sim¬ 
ple instructions furnished. 
OII59 Transformer. 
Ratio G % to 1 . . . .$4.00 

”RASCO” Double 
Acting Snap Switch 

JACK/ 10-32 win 
WRENCH WRENCH 

formers 

Radio Frequency 

Order direct 
from this page 

SPECIAL 
Genuine RICO 2000 
ohm double head set. 
Standard phone with 

Straight Line Condenser 
Simplest and most prac¬ 
tical type of condenser. 
04430 “Rico” Condenser 
.001 mid. 43 plate capa¬ 
city .$1.75 
04230 .0005 mfd. 23 
plate capacity .$1.75 
O4110 .00025 mfd. 11 
Plato capacity .$1.75 
All types no dials $1.50 

drill two small holes in your panel and mount 
the JIFFY JACK with screw and nut furnish¬ 
ed. No soldering necessary as the wire goes 
right on tho screw. X-ray view shows how 
two of the jacks are used In conjunction with 
our Jiffy cord plug. The jacks go on in back 
of panel, only screws show in front. JIFFY 
JACKS take practically no room when mount¬ 
ed and are made of best spring brass that 
will not wear out. Hundreds of other uses for 
our JIFFY JACKS We will pay $1.00 for 
every new use for JIFFY JACKS that is ac-
cepted by us. 
JIFFY PLT’GS are made of semi-hard rub¬ 
ber into which the tips of your phones or 
loud speaker are pushed. The cheapest and 
simplest plug ever designed. Ite small size 
and neatness made it famous over-nighL Size 
1 in. long, % in wi<|<» and in. (hick No 

pinesa to all radio experimenters and construc¬ 
tors. Here is a tool that does 16 different 
things and does them well. A tool that does 
practically everything required in building your 
radio set. The tool is built of hardened steel, 
exactly as per illustration, highly finished. 
Here are some of tlie uses: I. Screwdriver. 2. 

The big "Rasco" 
catalogue. Contains all 
Arm s t rong circuits. 
Every up-to-date vac¬ 
uum tube hook-up. 
Greatest little book 
printed. Free upon re¬ 
ceipt of postal. 

CP 

screw . Q 05 
0-1871-J iffy Jacks without nuts or screws 
two for . 0.05 

O-ISihi Rasco Jiffy Plugs, cadi. 0J0 

Dilectryte Panels 

Highest dielectric 

nect your "A" batteries. 
Only one holo to drill. No tools 
required to mount except your 
finger and thumb. Also this 
switch takes up a minimum of 
room, much less than other 
switches, the base of the 
switch measuring only l%x%" 
All metal parts nickel plated. 
A switch you will be proud to 
possess. No. 04850- RASCO 
Snap Switch. Each.25e 

viding filament lights. 
0201A 5 v., .25 amp. $2.50 
0199 3 V.. .06 amp. 2.50 
012 1% v., .25 amp. 2.50 

screw. 7. Socket wrench for 
jacks. 8. Socket wrench for 
4/36 nuts. 9. Socket wrench for 
6/32 nuts. 10. Socket wrench 

Get rid of tube noises 
due to vibration. Softest 
sponge rubber made. Size 
2%"x3", %" thick. 

ZINCITE DETECTOR 
(PATENTS PENDING) 

Here is a detector which has been especially developed by us for 
the new Crystodyne circuits. Tills detector while using the natural 
mineral zincite can be used with any other crystal as well. Several 
unique features are embodied in tills detector. To begin with it 
Is the only detector that has a sliding crystal cup with perfect 
contact arrangement and which cup not only slides but mutes with 
an eccentric motion. (Note slot A). By means of the small knob the 
cup slides easily so that any point of the crysUl can be brought in¬ 
to contact. A new crystal can be inserted immediately by unscrewing 
the small knob. Tlie conUct plate which at the same time forms 
iho catwhisker is made of spring steel. The combination of steel-
incite is tlie only one that was found practical for the Crystodyne 
oscillating crystal. Note tlie micrometric adjustment that can be 
made by means of the large knob bearing against the steel spring 
I bis raises and lowers the steel point to the finest possible degre.. 

J® ,s. °! aH Parts »ickel plated and polished. 
O6900-C rystodyne Zincite Detector.$1.75 
06900-Natural Zincite Mounted CrysUl especially tested for ('rys¬ 
todyne work, fits any crysUl cup . $0 60 

Natural zincite is the ONLY mineral which in connection 
. Prpduce sustained oscillations in the 

U tv .Na2ura l incite is one of the most expensive 
£117»! ha’ b«en Practically exhausted. It sells now 
1 - $30^9 ,P er lb- the open market. Artificial zincite, 
a much inferior article, will not produce oscillations at all.) 

15. Screw gauge for 10/32 
screw. 16. Knife for wire 
skinning. 
These are only the important 
uses of tlie tool, but many 
other uses will readily suggest 
themselves to every radio ex¬ 
perimenter. You will wonder 
how you have gotten along be¬ 
fore Without the 16 in I radio 
tool. Get one of these happi-
ne s tools. You will never 

. - - Just wet the metal cord tins 
and push through openings. Plug can be 
used with any standard cord tip jack, but 
best with RASCO JIFFY JACK. 
O-4875-Two Jiffy Jacks with nuts and screws 
and one Jiffy Cord Plug.$0.20 

O-4870-One Jiffy Jack complete with nut and 

bender. 5. Bus bar and wire bender for 8/32 
screw. 6. Bus bar and wire bender for 6/32 

Wanted 
This Company is always in 

the market for new Ideas. Anv 
small specialties in demand by 
the radio fan will be highly 
welcomed by us. Some of the 
articles shown on this paqe 
originated with our customers, 
whom we paid well for the 
ideas. Send your sketch or 
model addressed to Research 
Department, e/o this Com-
nany. 

At last a REAL radio switch constructed for radio pur-
poses, not just a battery switch that may be adapted for 

18 the on,y « 1 (J. UI » E DOUBLE spring action. No more guess work 
if tlie circuit is open or closed * ■ - • -
tlie current is on. A slight puli 
and The Handle Snaps Back of 
its own accord. An internal 
coil spring pushes tlie handle 
back when a little pull is ap¬ 
plied. This switch is intended 
as a battery switch to discon-

«C4-J6AHD6 32 NUT WRENCH 
• f M NV’ 
WRENCH 

Audio Frequency Trans¬ 
former 

No better Transformer 
made. Highest class ma¬ 
terials. Impregnated coils 
Silicon steel stampings 
used. Save 50 per cent by 
assembling it yourself. 
Ol 100 Ratio I%-1 $2.0r 
01150 Ratio 6%-l $2.00 

WITH "RASCO" PARTS! 
Buy from the Oldest and Original Exclusive Radio Parts House in the United States 

We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS 

price 0-6060. 

$2.50 

NEW!! 
Push Pull Transformer 
for many new circuits. 
See any radio magazine. 
Made of best materials, 
(’oils impregnated. Sill-
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LEARN WIRING 
AND EARN 

$75-$100 A WEEK 

The 1924 Edition 
Completely Revised to Date 

Thousands' of young men have become 
expert wiremen through the simple 
rules of this book. No wireman is 
ever out of a job. Order it today. 

It contains The National Electrical Code 
explained and illustrated. New illustrated 
chapters or. Outside Wiring and Inside 
Wiring for all systems for both direct and 
alternating currents: House and Residence 
Wiring, Garage Wiring, Theatre and Mov¬ 
ing Picture House Wiring, Marine Wiring, 
Electric Sign Wiring, Radio Wiring. 
How to install, operate and rare for Gen¬ 

erators, Motors, Storage Batteries, Meters, 
Electric Karges and every kind of wiring 
device for light, heat and power. 

250 electrical terms and their definition 
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Simple Ball Motor 
(Continued from page 684) 

it around the circle passing the now in¬ 
active magnet as it goes on its way. The 
connections are such that the brushes 
when pressed together by the ball close 
the magnet circuit. When the ball no 
longer presses them they spring apart and 
the circuit is opened. 

It would be advisable to draw the tem¬ 
per of the ball and a coat of thin smooth 
paint would serve to conceal the fact 
that it is of iron. The magnet is to be 
concealed. Several magnets and pairs of 
brushes may be used. 

Electric Stimulator 
(Continued from page 684) 

regulated by turning the potentiometer 
slider or knob. 

In connecting the instrument, one side 
of the house mains is led to one side of 
the potentiometer and also from this point 
to a handle. The other side of the house 
current is led to one terminal of the light 
socket ; the remaining terminal of the 
socket is connected to the slider of the 
potentiometer, which is usually the middle 
of the three binding posts of these instru¬ 
ments. The free terminal binding post of 
the potentiometer is connected to the other 
handle or body electrode of the apparatus. 
... So it can be seen that the entire 
resistance of the potentiometer, as it may 
be set, is shunted directly across the elec¬ 
trodes or shocking handles. 
By turning the knob of the potenti¬ 

ometer the light in the socket will vary 
in brilliancy ; the brighter the light, the 
weaker will be the shocks delivered by 
the handles. The greatest shocks are felt 
when the lamp is very dim, which is 
caused by all of the resistance of the 
potentiometer being in the circuit. 

Another method of varying the current 
is by placing different wattage lamps in 
the socket. Usually the 25-watt lamp will 
be used, for this passes very little cur¬ 
rent, and the current from it is about 
the correct strength for the average per¬ 
son. Too high a wattage lamp in the 
socket will produce a large stimulating 
current and at the same time pass so 
much current through the potentiometer 
that it will heat up. 

The device is fool-proof. If the handles 
touch each other a short circuit cannot 
be formed, for the lamp Is in series with 
the line at all times. A lamp cord with 
plug for attaching to a nearby convenience 
outlet or socket gives the Instrument a fine 
appearance. 
The handles can be made from brass or 

copper tubing. Such items as barrels of 
bicycle pumps, curtain poles of brass, and 
old gas fixtures afford the constructor a 
source of supply for these Important Items. 

It is best to mount the potentiometer 
upon a board as well as the socket as 
shown. This will prevent the potenti¬ 
ometer from becoming overheated, as the 
heat due to the resistance is readily dis¬ 
sipated into the air. 

A scale can be affixed to the potenti¬ 
ometer so that the “strength” of the cur¬ 
rent can be read off directly. 

The Radio Vision 
(Continued from page 687) 

light to illumine the objects of which I 
wish to transmit the images. By this 

I method the reproduced pictures are com-
' posed of shades of varying gray. 

“If the televiser in its present state will 
transmit pictures for five miles then I 
can interest enough capital to enable us 
to develop the device for commercial use. 
so that you are likely to obtain more than 
just your meager wages by working for 
me.” 

The Log Cabin and Its Contents 
Owen had only the transmitting part of 

the televiser in his laboratory, the receiver 
was in a log cabin seven miles away, 
situated in the mountains that nearly 
approached the edge of the town. The 
transmitter was completely enclosed In a 
box in one end of which was a two-inch 
quartz glass lens for throwing a perfect 
image on the selenium screen of whatever 
stood before it. Suspended from the ceil¬ 
ing over the box was the arc light for 
illuminating objects with certain vibra¬ 
tions of light so that their picture could 
be transmitted. 

My Duties 
My duties included staying at the re¬ 

ceiving station of the television apparatus 
and reporting with a radiophone anything 
that Owen asked about or ought to know. 
The cabin was built of heavy logs In such 
a way that it was practically a small 
fort, capable of resisting the attacks of a 
small army until assistance could be 
brought from town. Owen had bought 
the building from a group of settlers liv¬ 
ing nearby, and had then added to the 
structure for the purpose of making a 
safe experimental laboratory or station. 

My specific knowledge of the work was 
not extensive, but fortunately I knew 
enough in order to understand the theory 
and operation of the television receiver 
in a general way. Owen gave me concise 
instructions on every point before he left 
for town to begin his momentous and 
famous experiments. 

A Warning 
“Before I go,” said Owen, “I believe 

that I should warn you against the per¬ 
sons from whom I bought this cabin. 
They are what might be termed a re¬ 
ligious colony even though they are mak¬ 
ing their living at mining, and while I 
have nothing to say against religion it¬ 
self, I do object to the way certain people 
practice it. I do not know much about 
this colony but my impressions are that 
they combine ignorance and fanaticism in 
their beliefs. If you ever have the slight¬ 
est suspicion of danger do not hesitate 
to call me.” 
The cabin had two rooms, one was the 

kitchen and bedroom and the other was 
the “laboratory,” containing the radio¬ 
phone and the television receiver. The 
two devices filled nearly the whole space 
of the small room, leaving just a little 
more than enough vacancy for a chair 
to be used comfortably. The television 
receiver was also Inclosed in a box with 
the two-foot square translucent screen 
placed at one end facing the center of the 
room. The radio vacuum tubes were set 
on a separate table, while the half dozen 
storage batteries were placed on the floor 
with a maze of wires going to the In¬ 
struments. The radiophone had been 
assembled hastily and required even more 
space. 

A Threatening Visitor 
It was past nine o’clock in the evening 

when I had arranged everything to my 
satisfaction. I had just switched on the 
current to both devices preparatory to 
beginning the experiments when a loud 
knock sounded at the door. I locked the 
“laboratory” and admitted the visitor 
into the kitchen. He was the person whom 
Owen had pointed out to me to be the 
leader of the colony. 

“I’ve been told you’ve got a telegraph 
o’ some kind here,” he said brusquely. 

“It Is not a telegraph,” I answered, “It 
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is a radiophone used to send speech 
through the air.” 

“It works with lightning don’t it?” he 
questioned. 
Had I paused for a moment’s thought 

I probably would have realized how 
serious my visitor would regard any 
answer I gave to his query, but since he 
lived within a few miles of civilization 
I took it for granted that he was familiar 
enough with radio to know that its affinity 
to lightning did not prevent it from being 
harmless with ordinary care. But the 
colony had practically removed itself 
from the influencing contact of humanity 
for several years, which fact accounts 
for the events that follow. 
“Yes,” I answered, “It does, only the 

lightning as you call it is under constant 
control.” 

“Well,” he said, and was silent for a 
moment, “Let me see the radio-thing. I 
want to know how th’ thing works.” 
I should not have allowed him to see 

the instruments, but as he was the head 
of the colony it would not be of any 
advantage to arouse his antagonism by 
refusing his request. 

The Visitor Gets a Shock 
He seemed to be satisfied with my 

demonstration of the radiophone. Luckily 
Owen happened to be in his laboratory 
at the time and he spoke to my visitor 
for several minutes. All would have been 
well if he had not taken a last look about 
when leaving, and put his bare hand on 
a part of the radiophone he had not ex¬ 
amined. Two hundred and seventy volts 
of a heavy battery current burned its way | 
into his hand, and a resultant short cir- | 
cuit caused a brilliant blaze of sparks. 
He jumped to the other side of the room 
and plunged out of the building. 
The humor of the occurrence was lost 

on me, for I knew that I was now in a 
bad situation. My visitor’s anger would 
not be directed against me so much as 
against the Instruments that were In my 
care, and it would be possible that he 
would order his followers to destroy 
everything in the cabin. I did not have a 
gun or any other weapon and to bar the 
door would be only a temporary act of 
security. 

Averting the Trouble 
I called Owen on the radiophone and 

told him of what had occurred. 
“Just sit tight,” he replied, “I believe 

that I can find a way to avert the disaster. 
Do not resist if they should come and 
attempt to injure the instruments, but 
bar the door, for if that holds them off 
a few minutes help will arrive in time. 
I heard what happened over the radio¬ 
phone and immediately sent assistance to 
you. When I told you to allow the leader 
to see the instruments if he desired to 
I did that to prevent any ill feelings on 
his part. Ordinarily he is absolutely 
trustworthy. A last word ; turn on all the 
switches of both instruments and leave 
them in operating condition,” 

A Violent Invasion 
At that instant a tremendous pounding 

sounded on the door. 
“Open it, open it before we have to 

bust it down,” shouted several voices at 
once accompanied by heavy blows on the 
door. 
“Stand back,” someone commanded, 

“And you, young feller inside that house, 
get away from the door. I’m going to 
shoot the lock to pieces.” 

Shooting the Lock 
A muffled report sounded and the bullet 

struck the lock. A pause and then four 
reports came in rapid succession. Judg- I 
ing from the damage accomplished I be- | 
Heve that a high power rifle was used to | 
smash the' lock. 
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Gagged and Bound 
The door swung inward propelled by 

several rough appearing men. In about 
the same length it takes to tell it I was 
securely bound with two or three pieces 
of rope and a dirty rag was forced into 
my mouth and tied there with the idea 
of preventing me from obtaining aid by 
means of the radiophone. I do not believe 
that the leader imagined that I had 
spoken of the accident except, perhaps, 
in a joking way to Owen, since I had not 
been threatened in any way when he had 
left so precipitantly. 
“Where’s the key to the next room?” 

the leader shouted, giving me a violent 
shaking. 
I refused to answer hlm. I couldn’t 

if I had wished to. 
“Don’t try to be a mummy. Won’t do 

you any good,” he shook me again, “You 
can see I ain’t goin’ to be gentle with you 
and if you holler too loud when I take 
that gag out you can know what to 
expect !” 
He removed it with a jerk. 
“You’re wondering how I can be re¬ 

ligious and still act this way. Well, my 
religion teaches different than yours 
prob’bly does. I believe that man should 
be under the rule of nature and not try 
to overcome it like you’re doing when you 
make that lightning go wherever you want 
to. I think I’d have left you to your 
folly if you hadn’t tried to kill me with 
a bolt of lightning a few minutes ago.” 
“It was purely an accident,” I pro¬ 

tested, “I had no reason to do you any 
harm.” 
“Maybe it was, but that don’t make 

that machine any less dangerous. When 
that lightning goes through the air that 
way what’s to stop it from hitting some 
of the members of this colony? I don’t 
want to waste no more time. Give me 
that key or I’ll shoot the lock out.” 

The Inner Room Entered 
I told him where it was. I reasoned 

that the bullets would undoubtedly dam¬ 
age the instruments and since Owen had 
told me that he could probably stop them 
from injuring the apparatus, to allow 
them to go into the room under such cir¬ 
cumstances seemed the most logical thing 
to do, as the persons coming from town 
would be forced to go slow because of the 
poor road. 
The gag was again forced into my 

mouth and I was picked up like a sack 
of meal and carried into the next room. 
I was placed in a sitting position in a 
chair facing the apparatus so that I was 
able to see all that occurred. 
Tlie group of rough men, of course, 

were acting with more haste than 
thought; but now that they had time to 
think the matter over they were hesitat¬ 
ing and I believe that, but for the presence 
of the leader, their plans to destroy the 
instruments would have been dropped. 
“How’ll we smash up this trash with¬ 

out gettin’ hurt?” the leader asked of no 
one in particular. 

A Conflagration Determined On 
“How about burnin’ all of it? We can 

get ’way off at a distance when the fire 
is goin’ good,” offered one of the men. 
“A fine idea,” commended the leader, 

“A couple of you fellows go get most of 
the gasoline and kerosene we got, and 
then we’ll soak the building and have a 
grand bonfire.” He glanced at me, “Don’t 
get scared young feller; you’ll be taken 
out of here before we touch it off.” 

Three men were left now including the 
leader. My thoughts were rather chaotic 
as I watched them move restlessly about. 
It seemed so impossible and absurd that 
these people should be as superstitious as 
the most ignorant African savage; but 
then it may have been possible that they 

had a grudge against the rest of the 
world because of ridicule of their peculiar 
religion. 

Suddenly the leader said, “I’ll do some 
fixing myself before they get back with 
the gasoline.” He stepped Into the kitchen 
and got a chair. Gripping the back of it 
with both hands he raised it above his 
head preparatory to using it as a means 
of destruction but In the interval that 
he held it poised, a voice, that filled that 
small room, commanded: 

The Inventor’s Voice 
“Stop.” 
It was Owen’s voice coining from the 

radiophone. 
The leader paused and turned toward 

the radio-speaker resting on top of the 
television box and the chair slipped from 
his hands and crashed on the floor. 

On the translucent screen of the tele¬ 
vision appeared Owen’s face, tinted a 
bluish-green but perfectly recognizable. 
Because of some optical effect of the 
colors his face seemed to stand out In 
relief presenting a most life-like appear¬ 
ance. 

The Summons from Afar 
“What does this mean?” demanded 

Owen, his lips, of course, moving in 
synchronism with the sounds from the 
radio-speaker since both the radiophone 
and television apparatus were being used 
at the same time. 
“Why, you see we considered the ma¬ 

chines here were dangerous,” the leader 
replied, a tremor in his voice. 
“They are not!” snapped Owen, “And 

it would not be a poor idea to force you 
to submit to arrest. You may have some 
interesting things to explain, besides your 
unwarranted action in attempting to dam¬ 
age my property. The three of you raise 
your hands to the ceiling and keep ’em 
there.” 

The Vision on the Screen 
On the screen Owen pointed a business¬ 

like automatic at the three men who 
obeyed him with alacrity. A loud report 
filled the room and a cloud of blue-green 
smoke burst from the mouth of the auto¬ 
matic. After that demonstration the three 
men had not the slightest apparent doubt 
but that Owen was somehow actually 
there in person threatening them. 
When the two men with palls full of 

gasoline returned they also reached for 
the ceiling without argument. 

All Is Saved 
The men Owen had sent out from town 

arrived a few minutes later and found 
the strange situation of five husky men 
subdued by an automatic held by a man, 
neither of which were more substantial 
than a light beam. 

So the first trial of Owen’s television 
apparatus proved it a wonderful success. 

What Is Lightning? 
(Continued from page 688) 

Franklin’s famous experiment proved that 
it is caused by electricity. Sending a kite 
up into the air, he was enabled to collect 
enough electricity passing down the string 
to charge a Leyden jar. 

If electricity is produced by friction we 
must then find the cause of the friction in 
the atmosphere. Most of the theories are 
inadequate. It has been suggested that 
friction between dust particles and the 
water-drops may be its origin. 
A new theory has been put forward 

which is rapidly gaining weight among 
scientists. It has been proved that break¬ 
ing a water drop in two parts will cause 
enough friction to charge each droplet 
positively, the negative charge passing to 
the air and thence to the ground. 
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When enough electricity is stored up in 
the cloud its force will be sufficient to 
overcome the resistance of the air and a 
flash of lightning will occur as the elec¬ 
tricity leaps from the cloud to Earth. 
If a voltmeter were attached to the cloud 
and the ground before the flash it would 
register about a hundred million volts. 
The time of passage of the current is only 
about a millionth of a second. 

Heated air expands. The intense heat 
of the lightning flash starts a wave of air 
which reaches us in the form of sound¬ 
thunder. The heavy crash comes from the 
main stem while the smaller crackles 
emanate from the branches. Although 
both the flash and the sound start at the 
same time, the latter travels much slower. 
Therefore we hear the crash some time 
after we see the light. 
There are several kinds of lightning; 

chain lightning is the most common form ; 
sheet lightning which appears in the sky 
(usually near the horizon) as a bright 
uniform flash, and ball-lightning. Sheet 
lightning is usually the reflection from 
some distant flash of chain lightning, while 
ball-lightning is still a mystery. A study 
of several hundred authentic cases failed 
to reveal any prominent laws governing 
this form of lightning. 

The Spithead Review 
(Continued from paye 688) 

and the illustration shows night scenes 
on the occasion of the recent review of 
the warships by King George. Two views 
of the long white plumes sent far up 
into the air from the great projectors, 
with the silhouettes of the spectators in 
the foreground, are most impressive. 
Slight mistiness of the air brings out the 
spectacle more clearly than otherwise. 
Were the air perfectly clear little or noth¬ 
ing would be seen. 

A ray of so-called “visible light” is quite 
invisible, and can only be revealed by 
reflection from material substances of 
some kind. A beam of sunlight passing 
through a dark room has its path marked 
in sharp definition by particles of dust 
floating in the air. If the air were dust¬ 
less nothing would be seen. 
The misty English air, when not too 

foggy, lends itself to such displays of the 
electric light. 

In another view the fleet is shown out¬ 
lined by innumerable incandescent lights. 
It is a far step from Sir Humphry 

Davy’s pencils of charcoal supplied from 
a self-exhausting battery and the Spit¬ 
head exhibition, where coal and oil trans¬ 
formed their thermal units into volt-cou¬ 
lombs and lit up the waters. 

Hornless Loud Speaker 
(Continued from page 690) 

parts, a voltage amplifier and a power 
amplifier. The voltage amplifier consists 
of two stages of 201-A pliotrons and one 
210 pliotron, coupled in cascade by resis¬ 
tance and capacity. The power amplifier 
consists of a one kilowatt low impedance 
pliotron. The plate current for all these 
tubes is supplied by a 2,000 volt, full-wave 
kenetron rectifier which is operated from 
the A. C. current public lighting mains. 
Filament current for the tubes is fur¬ 
nished by transformers. 
The radio programs of WGY, the Gen¬ 

eral Electric Station, which is located 
only four miles from the park, are picked 
up by means of a loop about fifteen inches 
in diameter situated fifteen feet from the 
loud speaker. 

USE “RAGECO” TOOLS TO BUILD 
BETTER RADIO SETS 

CP-701 
RADIO 

TOOL SET 
This is tiie handiest 
set of tools ever made 
for Radio Work by 
the makers of the 
famous “YANKEE" 
Tools. It contains 
tiie following: 1 
Rächet Screw-driver. 

6^ in. long, holding all attachments; 1 Blade. 5 V, x 3>/16: 
1 Blade, 3% x ; 1 Blade 2% x % ; 1 Countersink; 2 
Socket Wrenches for all small nuts; 1 Reamer to enlarge 
holes in panel from ’,i x %; 1 Wrench, one end 5/16" 
square or hex. for jack, other %" hex., etc. 
Price per set .  $3.00 

Price $2.25 

CP-303 
HAND DRILL 

The hardwood 
handle is hollow 
to store drills. 
Iron frame, nick¬ 
eled parts, ball 

bearing three jawed chuck holding and centering accu¬ 
rately round shank drills from 0 to 3/16. Length of 
drill, 12 inches. 

CP-203 WIRE 
BENDING TOOL 
For making eyes, loops, 
bends, and offsets on Bus 
Bv wire. With tills de¬ 
vice any Radio Constructor 
can wire his set to compare 

favorably with any factory made set. Easier to use and 
more accurate than plier ï. Full directions in box. Made of 
heavy steel, blued and finished. 
Price .  _.$1.00 

CP-402 CIRCLE CUTTER 
Especial y designed for the 
Radio Constructor. Made of the 
finest material and equipped 
with tlie highest grade high 
steel cutting bits. It does three 
things at once. It drills its own 
pilot, cuts out plug and puts 
bead or scroll around the hole 
in one operation. Cuts holes % 
to 4 in. in diameter. 
Price .$3.00 
CR 401. Same tool but smaller 
and not fitted with bead or scroll 
in one operation. 
Price .$2.00 

HAND DRILL 
Especially designed for Radio Work by the makers of the 
famous •Yankee” Tools. A beautiful balanced, small, 
powerful drill, with 1 to 1 ratio of gears for speed. Spe¬ 
cial chuck 9/32" capacity, to take largest drill, mostly 

Welghte'l%lt n,sWI1 °r 1001 SetS ' LenBth over a11 ’ 91/4 ln-
Price .'■.-.$2.75 

CP-302 

201-A TYPE TUBES 
PRICE $3.45 Each 

V.-Amp., 5-6 Volts 

201-A Type Tubes in stock for imme¬ 
diate delivery. Tubes that give Die best 
results ever the longest period of time and 
at your call at all times. Quiet in opera¬ 
tion aid highly sensitive. Note our spe¬ 
cial low price. 

Order by order numbers. Remit by check, money order, 
stamps or cash. All (pods are shipped free of transpor¬ 
tation charges to all parts of U. S. and possessions same 
day as order is received. If not satisfied, money will be 
refunded upon return wf goods. 

The Radiogem Corp. 
66-P-West B’way, N. Y. City 

CP-702 
RADIO 
HANDI-
TOOL 

Bends Bus Bar 
or wire strips and 
scrapes wire, 
bores and reams 
holes, etc. Tool 
consists of 4" 

Hack japanned handle, to which is attached wire bending 
device, with nickeled ferrule and 3" long two sided 
reamer. 
Price .....50c 

CP-703 
TOOL CHEST 
Set consists of “LOCK-
ORIP” muter handle. 5* 
long, black Rubberoid fin¬ 

ish with steel chuck, nickel plated, buffed and with the 
following 9 tools: Saw, bradawl, large screwdriver, file, 
scratch awl, gimlet, reamer, chisel, small screwdriver. 
Each tool of fine stoel, drop forged, tempered, hardened, 
and nicely finished. Set comes in leatheroid box with tray. 
Price .$1.85 

rO cp-304 
/ SCREW STARTER 

« ‘J— and DRIVER 
XI, I Hold! any screw by its slot with a firm grip. 
\ 1 makes it easy to place and start screws in 
* ■* difficult places. Just the tool for the Radio 

• ’onstructor. All parts heavily .nickeled and polished. 
P rice _..$ 1.00 

Inumn 
tic a- e« t- e- io- «-

ynUHTT 

especially made for Rad 

CP-305 RADIO 
DRILL SET 

Composed of 10 straight shank 
twist drills, fitting all hand 
and breast drills. The selec¬ 
tion of these drills has been 
i Constructors and consists of 

the following sizes: 1-16, 5-64, 3-32, 7-64, %. 9-64. 
5-32, 11-64, 3-16, 17-64. Drills are mounted on white 
Holland Linen with sizes clearly marked. 
Price ..._.$1.25 

ELECTRIC SOLDERING IRON 
A perfect tool for Radio Work. Operates either on 110-
volt A.C. or D.C. The heat element is of Nichrome, 
which prevents overheating and assures the desired even 
temperature. Size of Iron, 10% in. long. A 4-foot cord 
and plug is furnished. 
Price .$2.00 

Complete Radiogem Outfit 
The Radiogem only. 
The Gemphone only. 
Aerial Outfit only. 

THE 
RADIOGEM 

Complete Radio 
Receiving Outfit 

$2.50 
This outfit is abso¬ 
lutely complete. Noth¬ 
ing more to buy—no 
batteries or tubes 
needed—no upkeep of 
any kind. The sim¬ 
plest radio outfit 
made—you build it 
yourself. So simple 
that anyone can con¬ 
struct it. Comnlete 
instruction book with 
every outfit. 
. Î2.50 
. 1.00 
. 1.00 
.50 

WE CARRY A COMPLETE LIST OF RADIO TOOLS. 
NO MATTER WHAT YOU WANT WE HAVE IT IN 
STOCK. WRITE FOR OUR COMPLETE TOOL LIST. 

I3WEEKSJ 

ed digest of national and world affairs. 
Chock fall of the kind of reading you want. Sci¬ 

ence. política, travel, fun. question box. books, health, home, radio 
-entertainment and instruction for all. Send 15c (coin or stamps) 

today for thia big paper on trial 1)weeks, orllfor 1 year (.32 issuea). 
PATHFINDER, 608 Langdon Sta«, Washington, D. C. 

ï, SEXUAL 
KNOWLEDGE 
320 Pages; Illustrated; Cloth 

By Winfield Scott Hall, M.D., Ph.D. 

SEX FACTS MADE PLAIN 
What every young man and every yoang 

_ woman should know—What every yeun(. 
w »31.00 auaband and every young wife should I 
Postpaid know—What every parent sheuld know 
Mailed in Table contents and commendations on request 

plain wrapper 
AMERICAN PUB. CO., 1066 Winaton Bldg., Philadelphia 
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YOU CAN LEARN 
NEWSPAPER 

WORK 
Experienced Editor Will Teach You 

How to Become a Reporter 

FASCINATING WORK-GOOD PAY 

Only a Few Months’ Work Required To 
Qualify You for a Better Position 

Regular reporters earn from $40 to $125 
a week. Good deskmen on a daily paper 
are paid from $60 to $100 a week. A 
“Star” Reporter can command his own sal¬ 
ary. Hundreds of ambitious men and women 
enhance their income materially by corre¬ 
sponding for newspapers or writing for 
magazines in their spare time. 

We Will Teach You at Home 
We can develop your talent for writing 

and lead you into this well paying profes¬ 
sion. Our Practical Course in Journalism 
was personally prepared by Henry J. Brock¬ 
meyer, for 13 years on the editorial staff of 
the New York Evening Post. Mr. Brock¬ 
meyer has trained hundreds of men and 
women, many of whom have, under his 
guidance, developed into front rank reporters. 
Mr. BrockmeyePs course will teach you 

what it would take years of actual news¬ 
paper work to learn. It consists of six com¬ 
prehensive lessons just brimful of everything 
a reporter must learn. The following are 
only a few of the subjects covered. 

Starting in Journalism. What is a News¬ 
paper? What is News? Start and Finish 
of a News Story. Technical Terms. The 
Type Point System. Styles of Type, Proof 
Reading. Capitalization and Punctuation. 
A Late Fire Bulletin. Court Stories. Libel 
Laws, Copyright. Hints to Reporters. Per¬ 
sonal Conduct. Re-Writing and Condensing 
Stories. Paragraphs and Short Items. Good 
and Bad Styles. Broadening the Vocabu¬ 
lary. Aids to Good Style. Special Stories. 
Suggestions for Stories. Rhetoric. Prepar¬ 
ing Your Story. Don’ts for Writers. Office 
Organization. Syndicated Matter. Business 
Office. Mechanical Department. Hints for 
Headline Writers. The Make-Up. The 
Country Correspondent, etc., etc. 

Use Coupon—Save 50% 
Although the price for the entire course is 

$10, entitling the student to full consulting 
services directed by Mr. Brockmeyer person¬ 
ally, we will accept enrollments, if the cou¬ 
pon below is used before Oct. 20, at $5— 
exactly half price. 

Five Days’ Trial 
Just pin a check, money order or five dollar 

bill to the coupon below and mail. Then 
take five days after the course arrives to 
decide whether you want to keep it If not, 
return it at our expense and your money 
will be immediately refunded. 
The Press Guild, Inc., 66-B West Broadway, N. T. 

I The Press Guild, Inc., (Expires Oct. 20, 1924) 
66-B—West Broadway, New York City 

. Enclosed find $5 for which you are to ship 
I me at once, prepaid, Henry J. Brockmeyer’s 

complete course in Practical Journalism with 
the distinct understanding that if I return the 

1 course in five days my full $5 will be refunded 
I and no questions asked. 

i (Name) . 

I (Address) . 

• (City) .(State). 

Odd Advertising Device 
(Continued from page 130) 

, iron or brass. The diagram makes it 
] clear as to how they should be bent. 

The lower part of the axle is fitted 
i with a large pulley which, in turn, is 
I belted directly to the driving motor. The 
pulley ratio should be arranged so that 
the lights will go around the circle very 
slowly. This, of course, also depends on 

I the speed of the motor used. The upper 
I part of the axle carries two metal slip 
rings which are connected respectively to 

I one wire from each coil of the primary. 
I The other two wires coming from the 
I colls are connected together. The slip 
rings must be insulated from each other 
at their centers next to the axle. The 

I brushes can be supported by insulating 
I strips so as to make constant contact 
with the metal rings. These brushes are 
connected directly to the 110-volt lighting 

I circuit. Fig. 3 gives a detail sketch of 
! the electrical connections used. 

The machine is now ready for operation 
and if directions have been followed, you 

Í will have a device that will attract and 
hold the attention of the most skeptical 
public. 

Conducting Paints 

THE manufacture of a material to be 
applied like paint, which when so ap¬ 

plied is conductive of electricity, repre¬ 
sents a real need of the day. Of various 

■ attempts, the most obvious perhaps is the 
i mixing with a vehicle, varnish or the like, 
of a pulverulent conductor such as metal 
filings, making a species of paint. This is 
defective because the vehicle itself, oil or 
varnish as it may be, introduces resis¬ 
tance, and the oxidation of the surfaces 
of the particles of metal also increases the 
resistance to the flow of the current. Usu¬ 
ally with such materials considerable heat 
is developed by passage of the current. 
The conducting metallic paint powder, 

bronze powder or copper powder, as the 
case may be, as an experiment, may be 
divided into two parts. One part is 
treated with hydrochloric acid as a thick 
paste, and the other is left as it comes. 
The treated portion has the acid washed 
out by water, is dried and mixed with 
celluloid varnish to which acetone, or 
amyl acetate is added. The untreated 
powder is mixed separately with the same 
varnish. Stripes of equal cross-section or 
width are painted on a surface with the 
two samples, when It will be found that 
the untreated powder has given lines of 
high resistance, while the other, which 
has been treated with acid, affords a good 
conductivity. 

But this is not practical, as the con¬ 
ductivity soon disappears. An ingenious 
innovation has been patented by a Ger¬ 
man firm. A powder of fusible metal, such 
as Woods alloy, is used. This Is an alloy 
of four parts of bismuth, two parts of 
lead, one part zinc and one part of cad¬ 
mium, which melts at 161 degrees F. This 
alloy is pulverized, mixed with colored 
printing ink and applied as a paint. Its 
easy fusibility may be a disadvantage, as 
it can be melted by too strong a current. 
A German patent has recently been 

issued which uses “cohering,” familiar as 
the operating feature of the radio or 
Branly coherer, for the purpose. The 
process of the patent not only applies 
electricity so as to make the particles of a 
metallic powder cohere, but the process is 
so carried out that the setting or harden¬ 
ing of the vehicle shall take place as soon 
as possible after the cohering is effected, 
and the paper is so supported while dry¬ 
ing that agitation or jarring will not re¬ 
duce the conductivity as the tapping does 
in the Branly coherer. 

Abstract from Geobge V. Hassel. 

The Telehor and Distant 
Vision 

(Continued from page 697) 

throw a strong, greatly diminished image 
of the object upon the diminutive mirror 
(d) of the oscillograph (c), which is to be 
made visible at the distant station. The 
reflected rays diverging produce an image 
of about natural size on the diaphragm 
(e), behind which the selenium cell (SE) 
is to be found. It is now clear that in 
this way by a resulting movement of the 
mirror (D) it is possible to get the move¬ 
ments of the Image on the diaphragm in 
all directions. 
If now we pass a high frequency cur¬ 

rent through the oscillograph wires, the 
mirror (D) will be caused to oscillate at 
right angles to the plane of the picture. 
The image will hereby be moved back and 
forth over the minute aperture in the dia¬ 
phragm (E) at high frequency, but nat¬ 
urally only the elements of the picture 
fall in small streaks upon the selenium 
cell. But If we excite the oscillograph 
mirror (D) to slow side swingings, so that 
during each up and down movement of 
the picture the same will be displaced 
sideways according to the size of the open¬ 
ing in the diaphragm, the entire picture 
will then be reproduced in vertical lines 
or streaks, which by the quick oscillations 
of the mirror will be brought together as 
united elements of the picture. 

These elements of the picture will one 
after the other be projected on the selen¬ 
ium cell (Se). These small side oscilla¬ 
tions of the mirror (D) can be obtained, 
as shown in Fig. 3, when the bar which 
carries the oscillograph is pivoted in its 
center at (F,) between screw points, and 
one end of it is connected with the crank 
(FJ of the synchronous motor (G). This 
small motor produces at the same time 
the high frequency current which sets the 
mirror (D) in vibration by a sort of com¬ 
mutator circuit-breaker (K„ K2). 

Fig. 6 gives an idea of the sequence of 
appearance in which the Individual ele¬ 
ments of the picture are developed. 

The selenium cell (Se) is coupled up in 
series with a 30- to 40-volt battery. The 
slight current changes occasioned by the 
different degrees of illumination of the in¬ 
dividual elements of the picture are am¬ 
plified by a high vacuum audion and then 
carried by a wire line directly to the re¬ 
ceiving station, or caused to operate on a 
high frequency current, if the transmis¬ 
sion is to be done by wireless. 
The most important part of the repro¬ 

duction apparatus is a so-called light re¬ 
lay, which changes back the varying cur¬ 
rent into the picture elements of various 
brightness. The light relay, (see also Fig. 
2), is a highly sensitive oscillograph, 
which can vibrate from 20,000 to 25,000 
times per second. 
The arc lamp (O) projects a small but 

very intense ray of light on the mirror 
(P) of the light ray oscillograph (A). If 
no current Is going through the wires of 
the oscillograph, this ray of light is re¬ 
flected back from the mirror (P) to a 
point alongside the opening in the dia¬ 
phragm, which has the shape indicated in 
Fig. 2, so that no light can pass through 
the diaphragm. But now if picture-cur-
rents come from the transmitting station, 
the mirror (P) begins to vibrate in pro¬ 
portion to the strength of the currents and 
in this way a greater or less portion of the 
light rays pass through the diaphragm. 

This light ray passes through a cylin¬ 
drical lens (I) so as to be brought into 
parallelism and finally falls upon the mir¬ 
ror (d) of the oscillograph (c) which 
produces oscillations absolutely synchron¬ 
ous with those of the transmitting oscillo¬ 
graph. 
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Radio Dealers 
or tvrite direct to 

RADIO’S FOREMOST PUBLISHERS 

HARKNESS 
RECEIVER 

Build Tour 
New Receiver 
this Month 

1 About AeriJj 
Their Conitrurtion 

aporeab; 
^JECEIVÇ 

Sold by All 
Reliable 

Radio Broadcast Listeners 
4 Book of Information n 
“ a and Log Record m 

The Consrad C 
233 Fulton Street 
New York City 

Your pick of Radio books, 
patterns or diagrams on 
more than 150 of the Prac¬ 
tical Radio Receivers in use 
today, compiled by the fore¬ 
most radio authorities in the 
country and every one au¬ 
thentic, completeand prac¬ 
tical—also books and litera¬ 
ture on the care and opera¬ 
tion of every part of your 

Radio Set. 

VIA. 

Consrad 

fill «BOUT 
RADIO PARTS 
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Dr. Lee DeForest, 
His Life—and Work 
as one of Radio’s 
Greatest Engineers 

The zeal, the perseverance and the far 
sighted wisdom of the master engineer 
is evident throughout the story of Dr. 
Lee DeForest. His developments for 
radio are enjoyed day in and day out by 
thousands of people everywhere on the 
globe. Dr. DeForest has given to radio 
some of the instruments that are vital 
to successful radio broadcasting ana re¬ 
ceiving. No true radio fan will want 
to miss the story of this great man as 
it is— 

FEATURED 
in 

OCTOBER ISSUE 
October will be one of the greatest 

issues in the history of Radio News. 192 
pages full of interesting, active radio in¬ 
formation and pictures. Secure a copy 
of Radio News on your newsstands or 
send direct to us enclosing $2.50 for your 
subscription. 

SUBSCRIPTION PRICE 
$2.50 the year • Single copy 25c 

Science! 
Invention! 

Fascinating, New Gripping 

Nothing remains standing still in the 
world of science, just as long as the 
world continues to revolve so will science 
revolve. 

This is the golden age of science. 
Never before were so many wonderful, 
new inventions springing up, some of 
which have revolutionized the home life 
of the American people. 

Science and Invention is a magazine 
that collects from every corner of the 
world the new developments of science 
and brings them to you in pictures and 
reading matter.so simplified that anyone 
can understand it. 

You cannot lose interest in a copy of 
Science and Invention, it grips you from 
cover to cover with its hundreds of arti¬ 
cles and pictures on everything that is 
going on in the world. 

OCTOBER ISSUE 
NOW ON SALE 

SUBSCRIPTION PRICE 
$2.50 the year ■ Single copy 25c 

Experimenter Publishing Co., Inc. 
53 Park Place, New York City 

Experimenter Publishing Co., Inc. 
53 Park Place, New York City 

Making Galvanic Batteries 
(Continued from page 70S) 

I tery. It must be remembered that amal¬ 
gamating makes zinc extremely brittle, so 

i that when treated with mercury it must 
I be handled more carefully than if it were 
glass. In making up a battery the posi¬ 
tive and negative poles are connected in 

i the regular way. 
A few words may be said here about 

' the arrangement of battery cells. The 
I difference between large and small ele-
I ments lies in the smaller resistance of 
I the larger ones. If we wish to have small 
resistance in our battery w’e must arrange 
the cells in parallel with each other. To 
do this all the zinc plates are connected 
and all the carbon plates are connected, 
one to the other, which gives the zinc the 
effect of a single cell of two or three times 
the size, according to the number thus 
connected. 

But if we arrange the cells in series 
zinc to carbon, all down the line, we get 

] what we may call a high potential connec¬ 
tion, but this increase of potential has to 
be paid for by our accepting two, three or 

I more times the battery resistance of a sin¬ 
gle cell. Thus, ten cells in series have ten 
times the resistance of a single cell. Ten 

i cells in parallel have one-tenth the resls-
, tance of a single cell. 

Talking Transformers and 
Dynamos 

(Continued from page 711) 

rior in every respect to the vibrating dia¬ 
phragm receiver. In the diaphragm re¬ 
ceiver only the diaphragm vibrates, while 
in tlds experiment the whole mass of iron 
and wire vibrated ; also disagreeable 

1 noises were entirely done away with. 
The experiments included the use of 

commercial transformers for loud speak¬ 
ers. Large transformers were used be¬ 
fore audiences and everyone in the assem¬ 
bly was able to easily distinguish every 
syllable reproduced by this device. 
The last experiments were with dyna¬ 

mos as the reproducer. The machines 
were at rest during the experiments, and 

I the only requirements necessary to insure 
results were the use of batteries and rheo¬ 
stats suited for the size of the dynamo. 

Carbon Pressure Rheostat 
(Continued from page 70S) 

bons are in series with each other. The 
carbons are about half an inch or three-
quarters of an inch long. Another row or 
two rows of carbon rods can be added if 

I desired, thereby increasing the capacity of 
. the series resistances. 

This should be of hard asbestos board. 
I or of an ordinary asbestos board soaked 
in a dilute solution of water glass and 
dried to harden it. The left end piece is 
of metal and has attached to it two hooks 
as shown. The screw standards on the 
right have corresponding opposite hooks. 
In operation, a strip of hardened asbestos 

■ is laid under the hooks. This prevents 
the little carbon resistance rods from fly¬ 
ing into the air when pressure is exerted 
by the adjusting screws. 
The adjusting screws press against 

oblong square rods of brass or copper 
which In turn press against the first car¬ 
bon rod resistance. Connection Is made 
with each of the adjusting screws by 
binding posts. For a split connection, 
another binding post can be used if de¬ 
sired. 
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Book No. 1 

Many men fail in build* 
ing their Radio sets 
because of some trivial 
error that could easily 
have been corrected be¬ 
fore it was too late. 
The E. I. Company has 
compiled a book that 
will help you avoid 
all the common pit¬ 
falls while building 
your Radio sets. 
PRICE 25c. 

Tiie man who wants to 
build only those PRAC¬ 
TICAL Radio Sets that 
are guaranteed to give 
good results when prop¬ 
erly constructed will 
need this )>ook. Gives 
the principal successful 
hookups of practical 
Radio Const ruction. 
PRICE 25c. 

Book Nc. 2 

Question No. 1—What 
is Radio? This Is the 
nature of the questions 
that this book answers. 
Then it answers ques¬ 
tions on all the princi¬ 
pal parts of a Radio 
Receiver. It is a handy 
>MX)k to keep in your 
radio File PRICE 25c. 

Book No. 3 

Distance lends enchant¬ 
ment—and its the Ra¬ 
dio Frequency Amplifi¬ 
cation tiiat brings in 
the distance on your 
Radio Receiver. If you 
contemplate adding any 
Radio Frequency to your 
set you will want this 
book at your side. 
PRICE 25c. 

Book No. 4 

Don’t struggle in the 
dark, looking for sta¬ 
tions—here is an inex¬ 
pensive book that gives 
y • u detailed instruc¬ 
tions on just how to 
handle your Radio set. 
You will be surprised 
at the Increased results 
that can be obtained 
through proper tuning. 
PRICE 25c. 

Book No. 6 

Tl>e ccmpkte set of E. I. Company Books 
shown on this page make up a library that 
covers practically every Important tietail of 
Radio Receiving Sets. The low cost of the 
complete set as compared with the amount of 
valuable information contained in it is the 
Reason why many Radio Set builders have a 
complete library at home that is constantly 
referred to. Size of each book is " Vi incites 
by 5’4 Inches, contains 52 pages and printed 
with a handsome two-color cover. You can 
obtain these books separately or all together 
from you Radio Dealer or by writing to us 
direct enclosing the price of each book. 

One Radio Book 
Everybody Needs 

The Instant Reference book 
giving essential Radio Informa¬ 
tion, List of Broadcast Stations, 
Log Record, Etc. 
No Radio Book on the market today is just like this 
new book of the E. I. Company. It is not only a com¬ 
plete, practical book of those essential Radio facts 
that everyone who owns a radio should know, but it is 
also a handy log record for those who want to keep 
a record of the stations they receive. 

Can you Imagine a 
better book for your 
work bench? Gives dla-
giams, hookups, and de¬ 
tails on Radio Hook¬ 
ups galore. One of the 
most complete hookup 
books published. Au¬ 
thentic, and up-to-date 
in every respect. 
PRICE 25c. 

Book No. 7 

Everyone who constructs 
a radio set should 
know, before he starts, 
the simple fundamentals 
of the various parts 
that go to make up the 
set. The E. I. Com¬ 
pany has set these forth 
in a compact little book 
that is valuable at all 
times. PRICE 25c. 

Book No. 8 

The Vacuum Tube is a 
marvelous piece of ap¬ 
paratus. A short study 
of it as given in this 
book gives you the-prin* 
cipal on which every 
Vacuum Tube Radic 
Receiver operates. 
PRICE 25c. 

Book No. 9 

The book is enclosed in a handsome two-color cover, 
bound in Loose-leaf fashion, so that new pages can be 
inserted if necessary. It contains 80 pages, each one 
containing information more valuable than the last. 
The following is a brief summary of the information 
contained in this book : 
Information for the Broadcast Listener: 
Vacuum Tube Table: Meter wave lengths: 
Radio Batteries: Wireless code chart: 

Station log Chart: 

Complete List of Broadcast Stations of the United States, 
giving Power., wave length, and Time of Operation each 
day of the week. 
Log Sheets for tabulating the dial settings of the stations 
you receive on your radio. 
This book is the most valuable record ever prepared for 
the Radio Set owner. 
Copies can be obtained from your Radio Dealer or direct 
from us on receipt of 50c. 

Everybody knows the 
famous Neutrodyne 
hookup. One of the 
finest Radio Receivers 
in use today. This 54-
page E. I. Company 
book gives an explana¬ 
tion of every detail of 
the Neutrodyne a n d 
how it all w o r k s. 
PRICE 25c. 

Book No. 10 

Anyone with this handy 
book as a guide can re¬ 
pair and keep in order 
his own radio set. Cov¬ 
ers every detail of the 
modern radio sets and 
tells how to locate and 
repair a n y trouble. 
PRICE 25c. 

Book No. 12 

E. I. Company 
233 FULTON STREET 

Constad Company 
Selling Agents 

NEW YORK CITY 
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Radio Jazz: 
Irresistible foxtrot. One of 

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

35c per Copy 
at all 

Radio Dealers 

RADIO HITS! 
In a recent nation-wide Musical Radio Contest three 
compositions were selected from the hundreds of Man¬ 
uscripts submitted as prize winners. These numbers 
have now been published in the conventional form so 
that Radio Music Lovers and also Music Lovers every¬ 
where can enjoy these distinctly new hits in Popular 
Music. 

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

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

Published and Distributed by 

The Constad Company, Inc. 
233 Fulton Street, 

Radio March: 
Another Prize Winner of 

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

Consradi 

New York City 

Listen In: 
Featured in RADIO NEWS 

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

The circulation of PRACTICAL ELECTRICS is more than $0,000 copies 
S3 PARK PLACE. NEW YORK CITY GERMOTT PUBLISHING CO.. INC. 

You can place your ad in these columns for 4 cents a word 
reaching a great group of readers covered by no other magazine 
and which you can reach in no other way. 

Ad-Lets for November should reach 

As a reader of Practical Electrics it will pay you to read these 
ads. Each issue contains offerings made by reliable firms who 
are desirous of your patronage. 

us not later than September 20th. 

Agent» Wanted Books (Continued) 

Big Money and Fast Salea. Every owner buys 
Gold Initials for his auto. You charge $1.5° ; 
make $1.35. Ten orders daily easy. Write for 
particulars and free samples. American Mono¬ 
gram Co.. Dept. 226. East Orange. New Jersey. 

We Want Salesmen and Agents, either whole or 
side line, to sell our low priced radio books to the 
trade. Excellent proposition for live wires. The 
E. I. Company, Publishers, 233 Fulton St., Nsw 
York City. 

Big Money and Fast Sales. Every owner buys 
gold initials for his auto. You charge $1.60, make 
$1.44. Ten orders daily easy. Samples and in¬ 
formation free. World Monogram Co., Dept. 34, 
Newark. N. J. 

Agents—Write for free samples. Sell Madison 
“Better-Made” shirts for large manufacturer di¬ 
rect to wearer. No capital or experience required. 
Many earn $100 weekly and bonus. Madison Mills, 
564 Broadway, New York. 

Books 

•‘Nature’s Finer Forces’’; Lights; Colors ; Tones ; 
Vibrations; Electromagnetons; Odie-Auras ; Radio ; 
Coldlights; Coming Inventions; Wonderful Oppor¬ 
tunities; Fifty Lessons; Marvelous Color Cures; 
260 Pages; Satisfaction Guaranteed; $2.00 ; De¬ 
Luxe Edition $3.00. Table contente free. P. B. 
Stevens, 242 Powell. San Francisco. 

Learn Ventriloquism. Book of instructions 30c. 
J. Tillberg, Proctor, Vermont. 

How to Make Radio Frequency Amplifiers. This 
book is for the more advanced amateur, showing 
the construction of the Radio Frequency Amplify¬ 
ing Transformer and giving complete construc¬ 
tional data. It shows the application of Radio 
Frequency to amplifying units that the amateur 
may already possess and gives 15 hook-ups show¬ 
ing practically every use Radio Frequency Ampli¬ 
fying Transformers can be put to. 32 pages, 15 
illustrations; bound in beautiful two-color cover. 
Prepaid 25c. The E. I. Company, 233 Fulton St., 
New York City. 

The How and Why of Radio Apparatus, by H. 
W. Secor, E.E. This newest book on radio mat-
ten fulfills a distinct gap in wireless literature in 
that, while the treatment is made as understand¬ 
able and as free from mathematics as possible, it 
at the same time incorporates a wealth of tech¬ 
nique and instruction for the Radio Amateur—the 
Radio Operator—the Installation and Designing 
Expert—as well as teachers and students of the 
subject in general. A very broad field has been 
covered by the author, at the same time giving a 
great deal of information not found in other text 
books. If you are engaged in any branch of the 
Radio or allied arts at all, you will surely need 
this latest contribution to radio literature, which 
is destined to be found on every radio man’s book 
shelf before long. A glance at the following list 
of chapters gives but a very scant idea of the ex¬ 
tensive and useful radio knowledge provided in its 
text : The Induction Coil : The Alternating Cur¬ 
rent Transformer ; Radio-Transmitting Condensers ; 
The Spark Gaps ; Radio-Transmitting Inductances ; 
Radio Receiving Tuners; Radio Receiving Con¬ 
densers ; Detectors ; Telephone Receivers ; Radio 
Amplifiers ; Construction of a Direct Reading 
Wavemeter and Decremeter ; Antenna Construc¬ 
tion ; The Calculation and Measurement of Induc¬ 
tances ; Appendix containing very useful tables, 
covering all subjects treated in this very unusual 
book. This newest of Radio Works, cloth bound 
in Vellum de Luxe, Gold Stamped and Hand 
Sewed, has 160 pages. Size of book 6x9 inches. 
The How and Why of Radio Apparatus, Postpaid, 
$1.75. Experimenter Publishing Co., Book Dept., 
53 Park Place. New York City. 

How to Build a Portable Receiver. Get this 
complete pattern for building a practical, portable 
Radio Receiving Outfit. Pattern contains Instruc¬ 
tion Sheet, 3 full-sized blueprints of Wiring Dia¬ 
gram, Panel Drilling and Construction of Cabinet. 
Price 50c postpaid. The Consrad Company, Inc., 
233 Fulton St., New York City. 

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 university. See our 
ad on page 727 of this issue for special 30-day 
offer. Chemical Institute of New York, 66 W. 
Broadway, New York City. 

Educational-I nstruction 

Used and New Correspondence Courses Sold 
complete; % usual price. (Courses bought, rented 
and exchanged.) Bargain catalogue free. Edu¬ 
cational Correspondence Exchange, 35 Bagley St., 
Pontiac, Michigan. 

Health 

Diseases and Their Innate Healer. Treats on 
anaemia, apoplexy, appendicitis, asthma, bronchi¬ 
tis, cankers, constipation, consumption, convul¬ 
sions, debility, gallstones, headache. Book 50c. 
A. J. Stevens, Wauseon, O. 

Help Wanted 

We Want Salesmen and Agents, either whole or 
side line, to sell our low priced radio books to the 
trade. Excellent proposition for live wires. The 
E. I. Company, Publishers, 233 Fulton St., New 
York City. 

Detectives Earn Big Money. Excellent opportu¬ 
nity. Travel. Great demand everywhere. Experi¬ 
ence unnecesary. Write American Detective Sys¬ 
tem, 1968 Broadway, N. Y. 

Money—Silvering mirrors, refinishing tableware, 
autolights, radiators, chandeliers. Outfits. Methods 
free. Sprinkle, Plater, Dept. 87, Marion, Ind. 

Miscellaneous 

Hauntingly Weird music similar to steel guitar 
played upon ordinary handsaw. No knowledge of 
music necessary. Mastered in three hours. Simple 
instructions, $1.00. Grady McPherson, Belleview, 
Tennessee. 

Make Your Own Transformers. Very best 28 
gauge silicon steel in strips %, 1, 1%, 1% and 2 
inches wide by 39 inches long. Price 3 to 6 cents 
per strip. Kempthorn Specialty Co., P. O. Box 
752 C. S., Toledo, Ohio. 

The Cement that Sticks and Stays Stuck. Form¬ 
ula 50 cents. Money maker for agents. Home 
Recipe Co., 34 Home St., Grand Rapids, Michigan. 

Models and Model Supplies 

The Modelmaker. For those interested in mak¬ 
ing working models. Send 10 cents. Address 
P. E., 120 Liberty Street, New York. 

Patent Attorneys 

Patents—Send for form “Evidence of Concep¬ 
tion” to be signed and witnessed. Form, fee 
schedule, information free. Lancaster and Allwine, 
Registered Patent Attorneys in United States and 
Canada, 288 Ouray Bldg., Washington, D. C. 

Patents—Trademarks. Write for free Guide 
Books and “Record of Invention Blank’* before 
disclosing inventions. Send model or sketch of 
your invention for our Examination and Instruc¬ 
tions Free. Electrical cases a specialty. Terms 
reasonable. Victor J. Evans & Co., 913 Ninth 
St., Washington, D. C. 

Personal 

Exchange Cheery Letters with New Friends. 
Write Betty Lee, Inc., Box 820 City Hall Station, 
New York City. Stamp appreciated. 

Radio 

Teaches you the code within two hours or money 
refunded. Radio Code Chart $1.00 complete. John 
Percival, 1416 N. Nevada, Colorado Springs, Colo. 

Salesmen Wanted 

A Salesman Wanted in every town or city within 
25 miles of a broadcasting station to sell Radio¬ 
gem, the complete radio receiving set that retails 
for $2.50. With Radiogem there is nothing else 
to buy—the outfit includes the Radiogem receiving 
apparatus, 1,000 ohm phone, and aerial outfit. The 
cheapest radio outfit on the market—yet as prac¬ 
tical as the most expensive. Big money to the 
right men. Send $2.00 for sample outfit. The 
Radiogem Corp., 66-R West Broadway, N. Y. City. 

Tools 

No Home is complete without a compact kit of 
handy tools for odd jobs about the house. Write 
for prices and information on “RAGECO” Tools, 
finest quality, medium priced and built for heavy-
duty service. The Radiogem Corporation, 66-P, 
West Broadway, New York City. 

Our Famous Bulldog 
Automatic Ejecting Top Break Double Action Revolver 

Regular 
KO 
Value 

Famous Ace 
imported aide 
swing hand ejec¬ 
tor double action 
accurate, dependable and powerful. 
Checkered walnut stock. A favorite 
with sharpshooters. 

32 calibre j 5 Q 
38 and 32-20 calibre* I /I, 
$14.65. This gun is of 
fine imported tool steel. 

Guaranteed for 20 years. 
World Famous Luger, 30 Calibre $16.25 — Vest Pocket 
Automatic 25 Calibre $6.45---Army Automatic blue steel 
25 Calibre $8.45, 32 Calibre $10.45 --- Massive Military 
Trench Automatic, 20 shot 32 Calibre $11.45. 
All guaranteed imported. Use standard cartridges. CAU¬ 
TION! Remember we guarantee these guns to be brand new 
and absolutely perfect. We do not sell used or second-handguns. 

Send No Money JXX“ °n “m ™‘ I,‘'“ 
Satisfaction guaranteed or money promptly refunded. 

IMPORT SALES CO. 14 E. 22nd St. Dept. 780 N.Y-

ADULTS! SEX KNOWLEDGE BOOKS 
* instructive, authoritative, profusely il¬ 

lustrated in natural colors, etc. The worth-while sort. Con-
taias everything one ahould know both before and öfter mar¬ 
riage to eniov health and happiness. Largo Catalog, lOc. 
F. SMETANA * CO. $aginaw. West 5ide. Mich 
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PRACTICAL ELECTRICS READERS’ BUREAU 

Time and Postage Saver 
IN every issue of PRACTICAL ELECTRICS you undoubtedly see 
numerous articles advertised about 
which you would like to have further 
information. 
To sit down and write an individual 
letter to each of these respective con¬ 
cerns, regarding the article on which 
you desire information, would be quite 
a task. 
As a special service to our readers, we 
will write the letters for you, thus sav¬ 
ing your time and money. 
Just write the names of the products 
about which you want information, and 
to avoid error the addresses of the man¬ 
ufacturers, on the coupon below and 
mail it to us. 

If the advertiser requires any money 
or stamps to be sent to pay the mailing 
charges on his catalogue or descriptive 
literature, please be sure to enclose the 
correct amount with the coupon. 
We will transmit to the various adver¬ 
tisers your request for information on 
their products. 
This service will appear regularly 
every month on this same page in 
PRACTICAL ELECTRICS. 
If there is any Manufacturer not ad¬ 
vertising in this month’s issue of 
PRACTICAL ELECTRICS from whom 
you would like to receive literature, 
write his name, address and the prod¬ 
uct in the special section of the cou¬ 
pon below. 

.Tear Along This Line-

READERS’ SERVICE BUREAU 
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y. 

Please advise the firms listed below that I would like to receive detailed information on their product 
as advertised in the___issue of PRACTICAL ELECTRICS. 

NAME ADDRESS 
(Street—City—State) 

List here specific article on 
which you wish literature. 

If Catalogue 
of complete 
line is want¬ 
ed, check in 
this column. 

If you desire any special information from a manufacturer whose advertisement does not appear 
in this month’s issue, use this space. 

Your own name here. 

Address.. 

□ If you are a dealer, 
check here. City.  State 

10-24 
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Solve Your Problems 

Name 

Occupation 

Employed by 

Home Address 

Reference . . 
P.E.. Oct. 

3500 PAGES 
4700 PICTURES 

THEO. AUDEL & CO., 
72 Fifth Ave., New York City 

Please submit me for free examination, HAWKINS 
ELECTRICAL GUIDE (Price $1 a number). Ship at 
once prepaid, the 10 numbers. If satisfactory, I agree 
to send you $1 within seven days and to further mai’ 
you $1 each month until paid. 

Know the facts in Electricity. They mean more money and better 
position for you. Hawkins Guides tell you all you need to know 
about Electricity. Every important electrical subject covered so 
you can understand it. Easy to study and apply. A complete, 
practical working course, in 10 volumes. Books are pocket size; 
flexible covers. Order a set today to look over. 

LEARN ALL ABOUT 
Magnetism—Induction—Experiments — Dynamos — Electric Ma¬ 
chinery—Motors—Armatures—Armature Windings—Installing of 
Dynamos—Electrical Instrument Testing—Practical Management 
of Dynamos and Motors—Distribution Systems—Wiring—Wiring 
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating 
Currents and Alternators — Alternating Current Motors —Transformers — 
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers — 
Measuring Instruments—Switchboards—Wiring—Power Stations Installing 
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many 
Modern Practical Applications of Electricity and Ready Reference Index 
of the ten numbers. 

SHIPPED FREE 
Not a cent to pay until you see the books. No obligation to buy unless 
you are satisfied. Send Coupon now—today—and get this great help 
library and see if it is not worth $100 to you—you pay $1.00 a month for 
ten months or return it. 

Si A VOLUME send no money-send only this coupon 
$1 A MONTH 

Electricity 
at yourfin^er ends 
HAWKINS ELECTRICAL GUIDES VOLUMES I 

Let These Guides 



Answer this question for yourself today if you 
want to make big money in electricity 

IN all parts of this country there are electrical men who, for a few cents a day, have received 
information that has made a big change in their 
pay envelopes. 

Some of them are holding down big jobs at big 
money. Many have advanced themselves to posi¬ 
tions they thought they never would be able to 
get. Many more have been promoted to jobs that 
pay better. All of them are making more money 
than they ever made before. 

Hundreds of these men have been good enough 
to say that without the Croft LIBRARY OF 
PRACTICAL ELECTRICITY they never would 
have gone ahead so quickly. They give the Li¬ 
brary credit for bringing them a knowledge of 
practical electrical work that would have taken 
them years to get for themselves. 

There’s a volume on Electrical Machinery in which you 
get the needed facts about the installation, operation, 
management, repair and selection of all electrical machin¬ 
ery used at the present time. 

The book on Central Stations tells you all that you need 
to know about the generation, transmission and distribu¬ 
tion of electrical energy. Every angle of the central 
station is taken up and made perfectly clear to you. 

Wiring for Light and Power explains how to install 
electric wiring for all purposes so that it will be electri¬ 
cally safe and mechanically secure. Wiring oí Finished 
Buildings takes up this special type of wiring so much 
in demand and shows you how to take advantage of this 
new opportunity for big money in electrical work. 

Practical Electric Illumination describes every modern 
method of installing illuminating systems in store, office 
or home. It explains interior and exterior illumination 
and shows you exactly what to do for every usual and 
unusual case. 

A quick and sure way to a bigger and better job 

That’s just what this Library does for the man who 

And Practical Mathematics rounds it all out by making 
it easy for you to handle arithmetic, algebra, geometry 
and trigonometry in solving the problems that come up. 

mai Practical Practica Eucmcu. centrai Wiring Wirij 
EucTRictn 

CROFT CROFT 
« 

CROFT CROFT 

wants to advance himself. It goes into every side of 
electrical work and explains just what has to be done, 
and why, and how. 

Instead of spending years in getting the necessary in¬ 
formation through actual practice, these men make use 
of the experience of others—they get an expert knowl¬ 
edge of every angle of the electrical business from the 
Croft books—and in that way they are ready so much 
the sooner to handle the jobs that pay big money. 

These eight books train you in electrical practice 
complete 

There are two volumes on Practical Electricity which 
explain the fundamental facts and theories about modern 
electrical practice clearly and completely. 

Free examination—no money down—small monthly 
payments 

No man has to guess about the profit that he can get 
from this pay-raising ^et of electrical books. No man 
has to take our word for it. 

Every man gets the Library to examine, first for ten 
days at our expense. He sees what the Library is—reads 
up on some of the subjects that he wants to know more 
about—he judges for himself whether or not he ought 
to have the books. If he wants them, he sends us $1.50 
and arranges to pay the balance at the rate of $2.00 a 
month. If he doesn’t want them, he just sends them back 
—again, of course, at our expense. 

Only a great set of books can be sold on this free exam¬ 
ination plan. We could not afford to send out hundreds 

of these libraries unless they were really great, unless 
they were really helpful, unless they gave the ambitious 

. electrical man just what he wants, just what he needs, 
just what he has to have. 

Home Address 

Know electricity as experts know it—earn an 
expert’s pay 

The Croft LIBRARY OF PRACTICAL ELEC¬ 
TRICITY can help any man who wants to get ahead 
in electrical work. It gives not only the kind of help 
that makes things easier but also the kind of help that 
shows a man how to get and hold the jobs that pay 
big money. 

Every man runs into responsibilities that make it 
necessary for him to have more money coming in each 
week. And for thousands of men the Croft LIBRARY 
OF PRACTICAL ELECTRICITY has been the sure 
way to promotion, to the big money that goes with 
promotion, and to the comfortable living that big money 
makes possible. 

The right answer to this question is worth hun¬ 
dreds of dollars to you 

If the Croft LIBRARY OF PRACTICAL ELEC-
TRICITY has helped thousands of men just like your¬ 
self— 

If it costs you only a few cents a day to keep it— 
If it costs you nothing at all to sec it— 
Isn't it something you certainly ought to look at ? 
Be up with the best of them. Answer that question 

with the coupon. 

City and State 
Employed by . 

Occupation 

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

Gentlemen :—Please send 
me the Croft Library of 
Practical Electricity (ship-
ping charges prepaid) for 10 
days’ free examination. If.sat-
¡»factory, I will send $1.50 in ten 
days and $2.00 a month until the 
special price of $19.50 has l>een paid. 
If not wanted I will write you for 
return shipping instructions. (Write 
plainly and fill in all lines.) 

Name ... . 

P. E. 10-1-24 

PRACTICAL 

finished 
Buildwo 'Wwn 
Croft Croft, 




